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74,  GREAT  QUEEN  STREET,  LONDON,  W.C. 
29*/.  June,  1870. 

HIS  week's  issue  of  Scibntihc  Opinion  completes  its  Third  Volume, 
and  brings  the  existence  of  this  Publication,  in  its  present  form 
and  under  its  original  Editor,  to  a  close.  The  proprietorship  and 
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and  this  Journal  will  henceforth  be  incorporated  with  The  English 
Ml  i-haiiie  and  Mirror  of  Science,  an  illustrated  weekly  periodical  of  great 
IKipnlarity,  and  one  enjoying  a  very  large  circulation. 

Oorrespondents  in  all.  future  communications  are  therefore  requested 
to  observe  the  Change  of  Address,  and  to  note  that  the  day  of  publication 
is  iiltered  from  Wednesday  to  Friday  in  each  week. 

Subscribers  will  continue  to  receive  Scientific  Opinion  in  its  altered 
form  in  completion  of  their  prepayments;  and  it  is  hoped  they  will  find 
increased    inducement,    in     the    more     extended     scope    of    The    English 

Mechanic   and  Mirror   of  Science,    to  renew   ^he  patronage  originally  accorded  to  Scientific 

Opinion. 

Books  for  Review,  Advertisements,  &c.,  &c.,  should  henceforth  be  addressed  respectively 
to  the  Editor  and  Publisher,  at  the  Office,  No.  31,  Tavistock  Street,  Covent  Garden, 
London,  W.C. 

Back  Numbers,  Monthly  Parts,  Cases  for  Binding,  &c.,  can  be  obtained,  aa  heretofore, 
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OUR  PAST  AND   OUR  FUTURE. 


T  the  coromencemeDt  of  a  Kew  Tear 

it   inaj    not  be   oat  of  place  to 

pdnt  out  to  our  readers  what  ve 

have  done  in  the  Past  and  what  we 

hope  to  do  in  the  !FiitTire.      This  ia 

re   ueoesBar^   because  aince 

!   commencement   of   onr   career 

we  have  been  reticent  of  OQr  own 

BcbicvementB ;  and,  thongh  we  have  never 

failed   to  ahow  onrselves  independent  of  all 

cliques  and  partiee,  we  have  sJao  abstained 

from  that  flouriab  of  trampeta  bj  which  aome 

of  onr  DOntemporerieH   were   heralded,   and 

wliir.'li    they    even    still    appear    with    little 

moiJestj  and  leaa  good  taate  to  indulge  in. 

But   we  cannot,  in  simple  justice   to    onr- 

bcWp!!    and   onr   labonra,  omit   to  refer  to 

what  wG  have  done  to  eatabliah  this  jonmal 

n^    the    leading    weekly    representative    of 

Sdence. 

Let  ns  then  indicate  briefly  what  we  have  attempted,  toward 
fulfilling  the  aoheme  which  we  originally  laid  down  for  onr- 
selves ;  and  which,  with  more  servilitj  than  eiaotneas,  baa  been 
adopted  in  other  quarters.  In  the  extracted  articles  which 
occupy  the  first  part  of  onr  journal  we  have,  to  the  best 
of  our  jndgment,  selected  horn  all  soorcea  those  papers 
which,  from  their  intrinsic  excellence  or  their  relation  to  cur- 
rent Uieory,  appeared  best  to  represent  the  labonrs  of  the  time. 
To  effect  thie  with  absolnte  completeoesii  wonid  be.  indeed,  a 
Herculean  task ;  but  we  troafc,  if  we  may  judge  from  the  good 
opinion  of  both  English  and  Foreign  correapondenta,  that  onr 
efibrts  hove  not  been  onattended  with  euccess.  We  believe 
that  thoae  who  will  cursorily  glance  at  our  original  articles  in 
the  last  two  volumes  will  find  among  them  some  commonica- 
tiona  of  sterling  value  open  every  fact  and  discovery  which 
baa  characterized  the  year's  progress.  But  we  have  not 
■imply  beea  chroniolers.  In  oar  Leading  Articles  we 
have  temperately,  and  without  the  inflnence  of  either  per- 
aussion  or  threat  from  interested  persona,  discussed  all  those 
topics  of  the  day  which  relate  to  Science  in  its  politico-social 
aspects.  Pareere  subjedie,  debellare  eiiperboe,  has  been  our 
guiding  maxim,  and  we  hope  we  have  been  trne  to  it ;  if  cot, 
we  have  failed  from  ignorance  of  the  necessity  rather  than  from 
intention.  At  all  evente,  we  can  honestly  express  our  convic- 
tion that  onr  labours  in  the  cause  of  scientifia  education  in 
■chools  and  nniversitiea  have  boma  good  fruit  in  recent 
reforms,  hopeless  as  they  seemed  and  single-handed  an  they 
were  when  first  accomplished.  We  have  good  reason  to  believe 
that  our  advooacy  of  reformation  in  State  and  national  edaca- 


tion  has  had  en  inflnence  of  no  mean  weight  in  obtaining  the 

support  of  thoae  in  authority. 

If,  now,  we  turn  to  the  ScientiBc  LiUratnre  of  the  year,  and 
ask.  What  have  we  done  in  thie  direction  P  we  can  saiely 
answer  that  we  have  not  been  remias.  Reference  to  our  past 
volumes  will  show  that  no  work  of  value  has  been  left  unnoticed 
in  our  colnmna ;  that  the  reviews  have  not  been  delayed  for 
months;  and,  lastly,  that  they  have  been  unprejudiced,  and  if 
sometimes  brief,  at  all  events  critical  and  judicial. 

But  there  is  a  special  feature  vhich  characterizes  thia 
Jouroal,  and  renders  it  above  all  others  nsefu!  to  the  student 
of  scienee^we  refer  to  the  Bibliography.  In  our  lists  of  foreign 
scientific  books  will  be  fonnd  the  title  and  publisher's  name  of 
every  work  on  science  published  on  the  Continent  and  in 
England  and  America ;  and  these  lista  are  so  early,  that  it 
often  happens  that  the  publication  of  a  French  scientific  work 
is  announced  in  these  pages  before  it  is  even  mentioned  in 
the  scientific  jonmala  of  Paris.  The  Correspondence  speaks 
for  itself.  We  have  had  occasionally  t«  admit  letters  we  should 
rather  have  rejected  j  but  believing  that  even  in  many  caaes, 
where  nnqnestionable  rubbish  has  been  written,  there  were  a 
few  grains  of  truth  and  sense,  we  have  preferred  preserving  the 
grain  to  destroying  the  tares  and  corn  together.  Much  of  our 
CorreBpondence,  including  communications  from  Darwin,  Gosse, 
Wallace,  Proctor,  Sterry  Hunt,  David  Forbes,  Church,  and 
others,  containe  matter  of  the  utmost  interest  to  men  of 
eoience. 

In  onr  Reports  of  Societies  we  have  given  ample,  compre- 
hensive chronicles  of  the  communications  to  the  several  learned 
bodies,  from  the  Royal  Society  and  Royal  Institution  to  the 
very  smallest  provincial  aasooiation,  so  that  our  pa^ea,  from 
thia  aingle  aspect,  present  a  compilation  such  as  no  other  work 
in  any  language  furnishes  to  the  scientifia  worker.  The  Foreign 
Academies,  too,  have  been  as  thorouglily  rcprpsented  as  the 
irregular  issue  of  their  records  permitted;  our  Noticea  yiolude 
the  leading  learned  bodies  of  France,  Belgium,  Prnssia,  Auatria, 
Russia,  Italy,  and  America;  and  in  many  cases  the  aocietiea 
of  the  smaller  German  States  have  hod  their  more  important 
labours  laid  in  abstract  before  onr  readers.  Finally,  onr  Notes 
and  Memoranda,  Diary,  and  Answers  to  Correspondents  have 
given  such  general  satisfaction  that  it  is  nocdiess  to  say  any- 
thing further  concerning  them. 

Of  onr  future  we  have,  of  course  leaa  to  say.  It  is  a  blank 
page,  on  which  Experience  will  inscribe  its  own  tale.  So  far, 
however,  as  foresight  can  go,  we  have  provided  for  it.  Our 
communication  with  the  oontinental  Academies  ia  now  firmly 
eatablished.  Onr  correspondents  in  the  chief  cities  already  have 
promised  us  to  eiert  themselves  to  keep  na  nu  conrant  of  foreign 
scientific  progress.  Under  the  title  of  "  The  Week  "  we  have 
opened  a  special  department,  in  which  the  "  newe  "  of  the  week 
alone  will  find  a  place,  and  in  which  the  gossip  and  on  dit  of  the 
world  of  Science  will  be  thoroughly  written  down  for  the  benefit 
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of  those  wbo  care  for  it.  To  do  more  jastice  to  the  increasing 
demands  of  Science  we  have  increased  the  size  of  our  Journal, 
and  bj  new  typographical  arrangements  are  enabled  to  present 
our  readers  with  printed  matter  which,  as  mere  printed  matter 
alone,  is  not  offensive  to  the  senses.  And  lastly,  wo  have  laid 
our  plans  for  a  more  thorough  and  attractive  series  of  illustra- 
tions even  than  those  we  have  hitherto  given. 

With  offers  of  help  from  all  quarters,  with  the  renewed 
expression  of  the  good  opinion  of  our  old  frieuds  and  the 
assurance  of  support  from  our  new  ones,  and,  finally,  with 
tbe  mens  conscia  recti, — in  that  we  have  not  made  vast  promises 
and  not  fulfilled  thf^m,  that  our  prospectus  has  not  been  a 
mere  windbag,  and  that  what  we  have  found  to  do  we  have 
done  witb  our  might, — we  feel  confident  of  our  future  welfare 
as  we  are  grateful  to  our  early  advocates  for  their  past 
assistance. 


THE  WEEK. 


E  have  to  record  the  death  of  two  very  well  known  and 
distinguished  foreign  men  of  science.  M.  Alex. 
Joachim  Erdmann,  one  of  the  first  of  Swedisb  geo- 
logists, who  died  at  tbe  age  of  fifty-five ;  and  M.  Galy- 

Cazalat,  tbe  great  Frencb  engineer,  who  died  last  week  in  Paris 

at  tbe  ripe  age  of  seventy -seven  years. 

The  Dunkirk  Society  for  the  Encouragement  of  Sciences, 
offers  a  prize  of  200f.  for  tbe  best  Memoir  "  on  the  Fauna  of 
Maritime  Flanders."  Tbe  district  included  being  tbe  region 
embraced  in  tbe  arrondissement  of  Dunkerque  and  Hazebrouck. 
The  essayist  may  select  either  the  birds,  insects,  or  moUusks. 
The  memoir  must  be  sent  in  to  tbe  Secretary  before  tbe  1st  of 
July,  and  must  bear  attached  to  it  a  device,  and  a  sealed 
envelope  witb  tbe  writer's  name  and  address,  and  a  guarantee 
that  the  memoir  has  neither  been  published  nor  presented  for 
any  other  prize. 

A  GIGANTIC  aerolite  is  said  to  have  fallen  on  the  Table 
Mountain  at  tbe  Gape  of  Good  Hope  on  tbe  27tb  of  November, 
witb  an  explosion  whicb  was  beard  for  a  radius  of  twenty-five 
miles. 

Mb.  John  Stuabt  Mill's  work  on  T/«j  Subjection  of  Women 
has  been  translated  into  German  by  Professor  D.  A.  Beyer, 
and  is  published  at  Graz  by  Pock  &  Gompany. 

Among  the  candidates  for  tbe  vacant  Professorship  of  Botany 
in  tbe  Dublin  Gollege  of  Science,  the  old  Museum  of  Irish  In- 
dustry, are  Dr.  Perceval  Wright,  the  newly -elected  Professor  of 
Botany  in  Trinity  Gollege ;  Dr.  M'Nab ;  and  Mr.  Dyer,  of  the 
Eoyal  Agricultural  Gollege,  Gi^encester.  Dr.  M'Nab  is  well 
known  as  an  accomplished  vegetable  bistologist. 

PiiOFESsoii  YiBCBOW  delivered  a  lecture  at  the  first  meeting 
of  the  Berlin  Antbropological  Society,  which  was  held  on  the 
lltb  ult.  The  Professor  is  the  President.  The  Vice-Presidents 
are  Dr.  Bastian,  President  of  the  German  Geographical  Society, 
and  Professor  Alex.  Baun ;  tbe  Secretaries,  Professor  Hart- 
mann,  Drs.  Keneth  and  Yoss ;  and  tbe  Treasurer,  Gericbtsratb 
Deegen. 

Mr.  Bobert  Mallet,  tbe  eminent  engineer,  has  been  elected 
a  foreign  correspondent  in  tbe  physical  class  of  tbe  Boyal 
Society  of  Gottingen. 

Our  contemporary,  the  Atkenoeum  does  not  seem  happy  in 
its  selection  of  scientific  correspondents.  In  Saturday's  issue 
a  gentleman  named  Lake  alleges  that  be  bas  found  a  verte- 
bral column,  16  in.  long,  in  the  limestone  of  Gork  Harbour. 
We  can  only  say,  like  Dominie  Sampson,  Prodigious  ! 

The  Pall  Mall  Gazette,  in  its  review  of  Goizot's  Life  of 
Calvin,  greatly  underrates  the   services  of  tbe  Pbysiologist 


Servetus,  and  mistakes  the  oircumstances  which  led  to  his  being 
roasted  by  Galvin. 

A  TESTiJiONiAL  is  about  to  be  presented  to  Mr.  F.  J.  Minasi, 
wbo,  owing  to  ill  health,  is  about  to  resign  the  office  of 
Secretary  to  the  Islington  Scientific  Society,  a  post  he  has 
held  for  six  years  witb  credit  to  himself  and  advantage  to  tbe 
Society.  The  President  beads  the  list  of  subscribers  witb  £10, 
but  the  donation  of  members  is  limited  to  a  guinea.  Sub- 
scriptions will  be  received  by  the  Librarian ;  tbe  Treasurer  of 
the  fund,  Mr.  W.  Harvey;  or  any  member  of  the  general 
committee,  up  to  the  lOtb  of  January,  1870,  wben  the  com- 
mittee will  meet  to  settle  tbe  form  of  testimonial,  and  tbe  mode 
of  its  presentation. 

TuE  Beport  of  the  Medical  Teacbers'  Association  shows  ns 
that  that  body  is  deviating  from  tbe  excellent  outline  sketched 
for  it  by  its  first  president,  Mr.  J.  Simon.  We  regret  to 
perceive  this. 

An  enthusiastic  but  heterodox  amateur  astronomer,  who  is 
preparing  the  second  edition  of  a  scientific  work  for  tbe  press, 
asks  tbe  following  question,  and  offers  the  munificent  reward 
of  two  guineas  for  the  solution  of  tbe  problem  which  so  dis- 
turbs bis  mind.  It  reminds  us  somewhat  of  Albert  Smith's 
inimitable  Mr.  Scattergood : — "  If  all  lakes,  canals,  rivers,  and 
railways  in  the  world  are  dead  levels  through  their  whole  ex- 
tent, and  all  of  them  horizontal  one  witb  another,  bow  is  this 
fact  reconcilable  with  tbe  generally  received  theory  of  the  con- 
vexity of  tbe  earth's  surface  P  By  '  levels  '  are  meant  actual 
levels  as  shown  by  tbe  theodolite ;  by  '  horizontal '  is  meant  as 
a  table  of  any  height  is  horizontal  to  the  fioor  on  which  it 
stands.  Partial  inclines,  as  here  and  there  on  railways,  and 
according  to  the  currents  in  rivers,  are  not  taken  into 
any  account." ! ! ! 

Portraits  of  the  late  Jacob  Bell  are  now  ready  for  delivery, 
and  may  be  bad  on  application  to  Mr.  E.  Bremridge,  17, 
Bloomsbury-squaro,  W.G.  Tbe  engraving  is  by  Mr.  Thomas 
Landseer,  from  tbe  painting  by  Sir  Edwin. 

*'  Speculating  in  a  Mummy "  is  an  interesting  letter  to 
Land  and  Water  by  Mr.  Frank  Buckland.  It  refers  to  a 
mummy  in  Jamrach's  possession,  and  which  is  supposed  to 
have  a  number  of  diamonds  about  it.  Our  readers  should 
consult  the  letter  for  themselves. 

Professor  Frankland  reports  that  the  samples  of  the  Lam- 
beth, Ghelsea,  and  East  London  Gompanies'  waters,  examined 
by  him  during  the  last  month,  all  contained  living  organisms. 
The  Lambeth  water  is  said  to  have  been  "  very  turbid  and 
unfit  for  domestic  use  without  previous  filtration." 

The  Ghemists'  ball  will  take  place  at  Willis's  Booms  thia 
day  fortnight. 

The  first  number  of  the  American  Journal  of  Syphilography 
and  Dermatology  has  just  appeared.  It  is  edited  by  Dr.  M.  H. 
Henry. 

Dr.  Eraser,  of  Edinburgh,  so  well  known  for  his  namerons 
cbemico-pbysiological  inquiries — especially  on  Galabar  bean — 
has  been  elected  an  honorary  member  of  the  French  Thera- 
peutical Society. 

Gambridge  is  determined  to  give  scientific  education  to 
women.  A  committee  has  been  formed  to  give  lectures  in  Lent 
Term.  This  committee  comprises  Professors  Adams^  G.  G. 
Babington,  Gayley,  Liveing,  and  Maurice,  and  about  twenty 
gentlemen.  Fellows  and  tutors  or  lecturers  of  their  respective 
colleges.  The  lectures  will  comprise  English  history,  English 
language  and  literature,  Latin,  Greek,  German,  French,  algebra, 
and  tbe  principles  of  arithmetic,  practical  arithmetic,  geometry, 
logic,  political  economy,  botany,  geology,  and  physical  geo- 
graphy, chemistry,  harmony,  and  thorough  bass,  and  the  theory 
of  sound  in  its  application  to  music.     The  fee  for  a  single 
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course  of  leciares  will  be  ore  guinea,  and  any  women  having 
attained  the  age  of  seventeen  are  eligible  for  attendance. 

An  annonncement,  issued  with  the  last  number  of  the  Illus* 
iration  Eorticole^  states  that  the  editorship  is  to  be  intrusted 
in  future  to  M.  E.  Andr^,  well  known  in  this  country  in  con- 
section  with  Sefton  Park,  Liverpool,  an  accomplished  gardener 
and  a  practised  writer,  but,  according  to  the  Gardeners* 
Chronicle,  with  less  claims  as  a  botanist  than  his  predecessor, 
M.  Lemaire. 

BoTANT  sustains  a  loss  in  the  massacre  of  Dr.  Maingay,  at 
Rangoon.  Dr.  Maingay  had  been  especially  engaged  in  the 
examination  of  the  Burmese  flora. 

Ths  Council  of  the  Society  of  Arts  have  decided  to  create  a 
new  oflBce,  that  of  Inspector  of  the  Educational  Department, 
and  have  selected  for  this  appointment  Mr.  Critchett,  who  has 
been,  for  thirteen  years,  Assistant  Secretary.  The  latter  office 
will  not  be  filled  up. 

At  the  Massachusetts  Institute  of  Technology  at  Boston* 
we  are  informed — as  a  proof  of  what  America  is  doing  to  edu- 
cate her  daughters  in  science — that  half  the  laboratory  tables 
are  occupied  by  female  students  of  chemistry. 

Mr.  J.  Scott  Rttssell  has  been  lecturing  before  the  Leeds 
Philosophical  Society  on  "  Technical  Education.'*  Judging,  not 
from  statistics,  but  from  personal  intercourse  with  other  nations, 
he  declares  that  England  is  decidedly  inferior  to  France,  Prussia, 
Switzerland,  Belgium,  and  Holland,  in  education  for  practical 
pursuits. 

We  last  week  referred  to  the  breach  of  faith  on  the  part  of 
the  Science  and  Art  Department  with  the  Science  teachers. 
On  Monday  week  a  meeting  of  the  certificated  teachers  was 
held  at  Manchester,  when  it  was  resolved  to  submit  to  the 
Department  of  Science  and  Art  an  expression  of  regret  and 
disapproval  of  the  sudden  and  unanticipated  mode  in  which 
that  department  has  repudiated  its  engagements  with  the 
teachers,  chiefly  with  reference  to  lectures. 

The  Bev.  (P)  W.  Bobinson  writes  a  letter  to  one  of  the  Cam- 
bridge papers  of  Saturday,  in  which  he  makes  the  following 
rather  dangerous  admission  : — "  Considering  the  manner  in 
which  the  history  of  creation  is  interwoven  into  one  of  the  ten  com- 
mandments, and  appealed  to  throughout  the  remainder  of  the 
Bible,  I  am  constrained  to  admit  unreservedly  that  unless  the 
record  in  the  first  chapter  of  Genesis  be  a  true  history  of 
creatioo,  faith  in  the  Bible,  as  a  book  of  authority,  must  fall." 

An  amalgamation  of  the  "  Sinai "  and  "  Palestine  "  Explo- 
ration Funds  has  taken  place,  and  Mr.  BenUey  has  been 
appointed  publisher  of  the  united  Bq>ort8. 

The  Aihenoeum,  in  an  appreciative  notice  of  the.  Scandi- 
navian Popular  Science  Review,  attributes  the  revival  of  copper- 
plate engraving  in  Denmark  to  Professor  Schiodt,  who  is  an 
eminent  naturalist. 

Becekt  returns  from  Naples  confirm  the  idea  conveyed  by 
our  recent  chart  of  education  in  Europe ;  more  than  90  per 
cent,  of  the  population  of  Calabria  are  unable  to  read  or  write. 

Thebe  is  no  longer,  we  believe,  a  hope  of  fusion  of  the 
Ethnological  and  Anthropological  Societies.  We  beheve,  too, 
that  the  latter  is  still  in  pecuniary  difficulties. 

Among  the  subjects  chosen  for  new  prizes  by  the  Highland 
and  Agricultural  Society  is  the  "  Effect  of  the  Dry  Summer  of 
18^  on  Trees  and  Shrubs  generally  in  different  Soils,  Situa- 
tions, and  Exposures." 

Toxicology  has  lost  one  of  its  most  distinguished  represen- 
tatives by  the  death  of  Dr.  Geoghegan,  of  the  Dublin  College 
of  Surgeons.    His  death  was  sudden. 

^  The  French  Academy  of  Medicine  has  elected  M.  WurtK  its 
Yioe^resident. 


An  interesting  and  important  archsBological  discovery  has 
been  made  at  Gythio,  in  Lacedasmonia,  consisting  of  a  cube- 
fashioned  fitone,  with  five  conic  apertures,  corresponding  to  the 
five  well-known  liquid  Greek  measures,  of  which  hitherto  all 
but  the  respective  volume  was  known.  To  remove  every  doubt, 
says  the  Builder,  the  margin  of  each  is  inscribed  with  the 
corresponding  designation. 

Iktelligekce  has  been  received  at  Venice  of  the  total  de- 
struction of  the  town  of  Santa  Maura  by  an  earthquake  at 
dawn  on  the  28th  inst.  No  particulars  are  given.  Corfu  was 
not  seriously  injured,  but  at  Santa  Maura  shocks  were  re- 
peatedly experienced,  and  almost  the  whole  city  was  destroyed. 
A  Greek  steamer  has  been  despatched  thither  from  Corfu  with 
engineers,  soldiers,  and  provisions. 

Mr.  Macdermott  writes  to  the  Echo  of  Monday  to  suggest 
that  the  best  fire-escape  is  a  solidly -constructed  stone  staircase. 
The  suggestion  is  scientific  and  practical. 

Dr.  Lankester,  active  as  usual,  proposes  that  parishes 
should  unite  in  erecting  a  common  disinfecting  apparatus,  which 
he  describes  in  detail. 

A  SPLENDID  meteor  was  seen  by  one  of  our  correspondents  at 
Southampton  on  this  night  week.  It  travelled  from  north  to 
south. 

All  the  evening  classes,  night  schools,  and  day  schools,  of 
the  South  London  Working  Men's  College  reopened  on  Monday 
last,  when  several  new  classes  commenced.  All  the  classes  and 
schools  are  open  to  women  as  well  as  men.  The  annual  meet- 
ing of  the  members  of  the  college  will  be  held  on  Monday, 
January  10th,  when  Dr.  Cobbold  will  deliver  a  lecture,  and  Sir 
John  Lubbock  will  present  certificates  to  the  students  who  were 
successful  at  the  recent  examinations. 

Mr.  William  Blanchlei:  Bye  has  been  appointed  keeper  of 
the  printed  book  department  in  the  British  Museum,  in  the 
place  of  the  late  Mr.  Thomas  Watts. 

From  the  report  of  the  Chemist  to  the  Mineral  Oil  Asso- 
ciation we  learn  that  out  of  seventy-five  samples  of  petroleum 
purchased  at  different  London  shops,  one-half  were  found  to 
explode  at  a  temperature  below  100°  Fahr.,  and  therefore 
to  come  within  the  meaning  of  the  term  petroleum,  and  gave 
off  an  inflammable  vapour  below  the  lowest  temperature  allowed 
by  law.  Therefore,  one-half  of  the  oil  ordinarily  sold  under 
the  names  "  crystal  oil,"  "  rock  oil,"  &c.,  is  quite  unsafe.  The 
committee  of  the  above  Association  consider  this  a  matter 
urgently  demanding  attention.  This  should  induce  readers  to 
obtain  the  apparatus  described  in  our  last. 

If  the  Bill  which  Sir  John  Gray  is  preparing  be  made  law 
next  session,  all  the  medical  corporations  in  the  kingdom  will 
be  practically  abolished.  It  proposes  a  State  examination  to 
be  held  at  distinct  times  in  the  three  capitals. 

The  Allied  Universities  Club  is  an  institution  of  which  we 
have  heard  favourable  reports,  but  of  which  we  shall  have 
more  to  say  next  week,  a  propoe  of  our  original  scheme  for  a 
Scientific  Chih, 

At  a  meeting  of  the  Boyal  Agricultural  Society  of  Ireland, 
held  at  Dublin  on  Thursday,  Sir  F.  Arthur  Knox  Gore,  Bart., 
M.F.,  was  unanimously  elected  President  of  the  Society  for 
the  ensuing  year,  and  Lord  Gough  one  of  the  Yice-Fresidents 
for  the  province  of  Connaught. 

As  proof  of  the  progress  of  Science-teaching  in  schools,  we 
may  mention  that  the  Marlborough  School  has  introduced  a 
class  of  Physiology  with  most  excellent  results. 

A  NEW  office,  that  of  Assistant  Begistrar  to  the  University 
of  London,  has  been  established :  applications  will  be  received 
till  March  1st. 

At  a  recent  meeting  of  the  Council  of  the  Boynl  Botanic 
Society,  Mr.  James  Decarle  Sowerby,  F.L.S.,  in  consequence  of 


4 


SCIENTIFIC   OPINION. 


[Jan.  5,  1670. 


advanced  age,  resigned  the  office  of  Secretary ;  and  Mr.  William 
Sowerby,  who  had  filled  the  post  of  Assistant  Secretary  for 
many  years,  was  appointed  to  succeed  him.  Mr.  Sowerby  was 
one  of  the  original  founders  of  the  Society,  and  was  nominated 
Secretary  in  1839  by  the  royal  charter  of  incorporation.  At 
the  same  meeting  Mr. Thomas  Don  was  appointed  Superintendent 
of  the  Society's  gardens. 

The  Dally  News  fails  to  understand  why  the  galleries  at  the 
British  Musenm  should  be  closed  more  frequently  than  the 
library.  Our  contemporary  should  remember  that  the  classi- 
fication and  arrangement  of  objects  of  art  and  scientific  col- 
lections, on  the  one  hand,  and  of  books  on  the  other,  are  very 
different  affairs.  A  new  beast  cannot  bo  shoved  into  its  place 
with  the  same  facility  as  a  new  book. 

FaorESSOB  Mantegazza  is  elected  to  the  new  chair  of 
Anthropology  in  the  University  of  Florence. 

Da.  G.  GoDDABD  EoGEUs  has  obtained  the  vacant  Inspector- 
ship of  Public  Vaccination  under  the  medical  officer  of  the 
Privy  Conncil. 

It  has  been  resolved,  at  Lord  Kinnaird's  instance,  that 
Greenwich  time  shall  be  telegraphed  daily  to  all  telegraph 
stations  in  England,  Scotland,  and  Wales.  All  the  Post  Office 
clocks  will  therefore  be  regulated  by  Greenwich  every  morning. 
In  Ireland,  in  the  same  way,  Dublin  time  will  be  telegraphed 
all  over  the  country. 


ON  A  LUMP  OF  COAL. 


BY  FBOFESSOB  HUXLEY. 


HEN  we  in  the  south  of  England  wish  to  speak  of 
what  is  perfectly  superfluous,  of  what  is  called  in  one 
of  the  Churches  "a  work  of  supererogation,"  we  speak 
of  "  carrying  coals  to  Newcastle,"  and  I  should  have 
thought  that  talking  about  coal  in  Bradford  really  amounted 
to  about  the  same  thing,  if  it  had  not  been  that  the  topic  of  a 
lump  of  coal  had  been  suggested  to  me  by  the  council  of  the 
institute  before  which  I  now  have  the  honour  of  lecturing.  I 
have  to  night  to  endeavour  to  answer  several  questions  relating 
to  coal,  and  the  particular  'Coal  I  wish  to  speak  about  is  that 
which,  as  I  understand,  is  known  in  this  part  of  the  country 
as  the  better-bed  coal.  I  imagine  my  hearers  would  be  more 
qualified  to  inform  me  than  I  to  instruct  them  on  certain  points 
regarding  this  substance,  such  as  the  various  uses  to  which  it 
is  applied;  but  the  topics  on  which  I  shall  perhaps  be  able  to 
give  them  information  are  such  as  these — what  is  this  sub- 
stance, and  how  and  at  what  time  was  it  formed  P  These  are 
the  questions  to  which  I  shall  address  myself  in  this  lecture. 
The  better-bed  coal,  as  I  am  told — and  I  am  indebted  for  this, 
and  much  other  valuable  information,  to  your  excellent  secre- 
tary, Mr.  Miall, — forms  a  bed  of  2  or  3  fb.  in  thickness,  which 
extends  over  a  considerable  area  in  this  part  of  the  country ; 
an  area  that  I  should  be  understating  at  a  hundred  square 
miles.  It  is  to  be  found  at  various  distances  and  depths  from 
the  surface,  and  its  economic  value  is  very  great,  its  purity 
and  freedom  from  sulphur  rendering  it  absolutely  invalu- 
able in  the  operations  of  the  iron-smelter.  Suppose,  by 
way  of  trying  to  find  out  the  nature  and  properties  of 
the  better-bed  coal,  we  examine  the  surface  of  any  piece 
simi'ar  to  the  one  before  us.  We  shall,  in  the  first  place, 
notice  that  the  block  has  two  surfaces,  an  upper  and  lower 
one,  which  are  different  to  the  rest — smoothish  and  fiattish. 
Then  the  opposite  sides  are  striped  and  streaked,  and  have 
broken  edges,  which  indicate  the  direction  of  the  layers  of  the 
coal. 

"The  better-bed  coal,  therefore,  is  formed  of  a  series  of 
indistinct  layers,  which  are  easily  to  be  split  up.  If  we  wtoe 
to  examine  the  upper  surface  of  the  lamp,  we  should  discover 


that  it  contained  a  great  number  of  little  brown  spots,  fiattish 
and  line-like  in  form,  resembling  the  edges  of  pieces  of  money ; 
and  on  further  examining  the  coal,  we  should  find  that  these 
spots  were  in  fact  the  edges  of  little  disks  resembling  minute 
coins.  These  bodies  are  brown  in  hue,  and  differ  very 
much  in  colour  from  the  rest  of  the  coal  in  which  they  are 
fonnd.  I  shall  speak  of  them  as  capsules,  because,  if  they 
were  cut  across,  they  would  be  found  to  be  hollow  and  to 
be  full  of  some  other  matter.  These  bodies  were  first  brought 
to  my  notice  by  a  well-known  geologist,  Professor  Morris,  who 
pointed  out  to  me  that  great  quantities  of  the  coal  are  made  up 
of  these  minute  capsules.  Professor  Morris,  in  a  memoir  written 
thirty  years  ago,  gave  a  very  good  account  of  the  form  of  these 
capsules :  he  showed  that  they  had  little  irregular  tubercles  for 
their  surface,  and  that  on  one  side  of  each  there  was  a  three- 
rayed  crack.  This  description  was  perfectly  accurate.  If  we  made 
a  section  of  better-bed  coal,  and  mounted  it  in  the  way  micro- 
scopists  are  accustomed  to,  the  coal  would  become  transparent, 
and  we  should  be  able  to  see  the  structure  of  the  capsules.  On 
examination  it  would  be  found  that  each  capsule  was  a  body 
more  or  less  flattened,  composed  of  a  yellow  bituminous  substance, 
and  in  the  interior  of  which  are  a  great  number  of  minute 
bodies,  generally  rounded,  but  varied  in  shape.  The  material 
between  the  capsules  is  also  composed  of  these  little  bodies, 
which,  if  magnified,  are  found  to  be  little  bags,  either  yellowish 
or  black  in  hue ;  €md  it  depends  on  their  colour  whether  that 
of  the  coal  itself  is  brown  or  black.  All  specimens  of  the 
better-bed  coal  you  will  find  to  be  made  up  of  these 
capsules,  or  of  the  smaller  globules,  and  without  wishing 
to  make  any  general  statement,  I  will  say  that  so  far 
as  my  investigations  have  yet  extended,  all  coal  of  this  kind  pos- 
sesses this  structure,  which  is  the  property  of  a  substance 
extremely  inflammable,  like  resin,  containing  no  sulphur,  and 
leaving  very  little  ash  when  burnt.  These,  then,  are  the  data 
we  have  to  go  upon  in  our  investigation  as  to  the  nature  of  the 
better-bed  coal,  and  the  question  is,  What  can  we  make  out  of 
themP 

As  in  all  inquiries,  this  depends  on  the  amount  of  in- 
formation we  can  bring  to  the  investigation ;  and  in  this  case 
no  great  store  of  knowledge  in  required  to  make  the  coal  give  a 
very  distinct  and  definite  answer  as  to  its  formation.  Professor 
Morris,  thirty  years  ago,  told  us  that  the  capsules  I  have 
referred  to  were  the  spore-cases  of  certain  club-mosses  and 
similar  plants ;  not  species  which  exist  now,  but  which  have 
long  been  extinct.  This  was  a  very  sagacious  suggestion,  and 
one  which  has  since  been  proved  to  be  fully  correct ;  but  I  wish 
to  show  you  the  steps  of  the  proof.  Starting  with  the  discovery 
of  the  capsules,  so  slow  was  the  progress  of  the  inquiry  that  it 
took  nearly  thirty  years  to  find  out  to  what  those  .capsules 
belonged.  It  is  only  four  or  five  years  since  Mr.  Carruthers,  a 
very  able  botanist,  found  out  these  bodies  in  their  natural  posi- 
tion. He  discovered  in  the  coal-measures  a  little  cone,  like  a 
fir-cone,  formed,  like  such  a  cone,  of  a  stalk  from  which  pro- 
jected a  great  number  of  leaves,  and  on  the  upper  surface  of 
these  leaves  were  a  number  of  bituminous  bodies,  which  were 
identical  with  the  capsules  found  in  the  coal.  The  capsules 
were  here  traced  to  their  source;  but  the  next  question  was — 
where  did  the  coal  come  from  P  Mr.  Carruthers,  in  honour  of 
a  teacher  of  his,  called  the  cone-plant  he  had  discovered 
Flemingites — not  a  very  pretty-looking  word,  and  a  compound, 
in  fact,  of  good  Scotch  and  very  dubious  Greek.  The  Flem- 
ingites is  the  only  plant,  so  far  as  I  know,  in  which  the  capsules 
have  been  discovered  in  their  natural  position ;  but  some  plants 
have  been  discovered  in  the  better-bed  coal  which  are  closelj 
allied  with — in  fact,  identical  with — the  Flemingites,  and  of 
one  of  them,  the  Lepidodendron,  there  is  a  magnificent  specimen 
before  me  which  has  come  from  your  own  excellent  museum.  We 
have  now,  so  to  speak, "  earthed  *'  the  capsule — we  have  traced  it 
to  bethe  product  of  a  treeof  the  description  of  the  Lepidodendron. 
But  to  what  group  does  that  tree  belong  P  What  is  the  nature  of 
the  capsule  P    And  what  purpose  did  it  serve  P     In  this  matter 
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we  can  only  be  guided  by  onr  experience  of  living  natare,  and 
if  we  found  in  living  natnre  a  case  of  a  plant  of  a  like  kind, 
having  a  similar  stmctnre  and  similar  capsules,  it  would  be  a 
safe  conclusion  to  draw  tbat  in  the  ancient  plant  the  capsules 
served  a  precisely  similar  purpose  to  those  of  the  modern  one. 

Well,  this  evidence  is  fortunately  not  far  to  seek,  for  you  have 
on  your  Yorkshire  moors  any  quantity  of  plants  of  a  precisely 
similar  character,  which  any  one  of  you  may  examine  for  him- 
self. Here  is  a  specimen  of  the  Lycopodium,  or  club-moss, 
and  it  will  be  seen  that  it  is  of  the  same  character  as  the 
Lepidodendron  in  regard  to  its  structure,  though  not  in  the 
detail,  and  is  furnished  like  it  with  capsules.  Not  only  so,  but 
in  the  capsules  of  the  plant  found  in  the  coal  there  are,  as  I 
have  told  you,  smaller  bodies,  the  diameter  of  which,  when 
measured,  as  they  easily  can  be,  by  the  microscope,  is  found  to 
be  about  the  seven-hundredth  part  of  an  inch.  Now,  if  I 
were  to  shake  one  of  the  branches  of  the  present  club-moss,  I 
should  get  as  a  result  a  quantity  of  exceedingly  fine  powder, 
and  an  examination  of  the  structure  of  that  powder  shows  that 
it  consists  of  minute  bodies  or  spores  similar  to  those  found  in 
the  capsules  of  the  coal.  The  resemblance  is  perfect ;  every 
peculiarity  of  structure  that  is  found  in  the  product  of  the 
ancient  plant  is  also  found  in  the  modern  one,  and  we  have 
absolute  proof  that  the  Lepidodendron  of  the  coal-measures  was 
identical  with  the  modern  club-moss.  Now,  club-moss  dust  is 
used  in  commerce  for  two  purposes,  and,  so  far  as  I  know,  for 
two  only,  which  do  not  at  first  sight  seem  to  have  much  in 
common  :  it  is  used  for  making  pills  and  making  lightning.  It 
is  excessively  resinous,  and  therefore  dry,  and  repellant  of 
water,  and  that  is  why  it  is  used  in  pills.  They  are  coated 
with  it,  80  that  when  they  have  to  betaken  they  may  not  be  tasted: 
for  when  covered  with  this  powder,  they  go  down  dry,  whereas 
if  they  got  wet,  they  would  leave  a  taste  in  the  mouth  of  the 
unfortunate  individual  who  had  to  take  them.  That  is  the 
theory  of  the  relation  of  these  spores  to  pills;  the 
theory  of  the  relation  of  the  spores  to  lightning  is  another 
thing.  Probably  you  have  all  been  to  the  theatre, 
and  have  been  horrified  by  the  tremendous  storms  and 
flashes  of  lightning  that  are  sometimes  produced  there. 
I  will  let  yon  behind  the  scenes  a  little  —  the  club-moss 
powder  is  stage  lightning.  The  lightning  flashes  of  theatrical 
storms  are  produced  by  passing  this  powder  through  a  flame ; 
and  the  reason  that  it  burns  with  such  rapidity  is  that  some 
90  per  cent,  of  it  is  a  waxy,  resinous  matter,  and  as  it  is  com- 
posed of  extremely  minute  bodies,  all  of  them  catch  fire 
instantaneously.  If  this  be  the  nature,  and  these  the  pro- 
perties, of  the  existing  club-moss  spores,  there  is  every  reason 
to  believe — nay,  there  is  positive  proof  in  the  close  correspond- 
ence between  the  coal-plants,  such  as  the  Flemingites  and 
Xjepidodendron,  and  the  Lycopodium — that  the  spores  and 
capsules  or  spore-cases  of  the  coal-plants  had  the  same  pro- 
perties. •  It  is  clear,  then,  that  the  better-bed  coal  was  made 
oat  of  nothing  more  or  less  than  the  spores  and  spore-cases  of 
a  gigantic  dub-moss,  and  that  the  spores  and  spore-cases  of 
that  club-moss  were  made  up  of  the  same  compressible 
reainoos  matter  as  those  of  the  existing  Lycopodium.  Picture 
to  yourselves  a  gigantic  forest  of  these  mosses,  each  as  large 
BB  our  oaks  and  elms,  and  extending  for  Heaven  knows  how 
many  miles;  each  of  them,  in  the  fruiting  season,  covered 
with  cones,  every  one  of  these  cones  made  up  of  hundreds  of 
leaves,  each  leaf  covered  with  thirty,  forty,  or  fifty  spore- cases, 
and  each  spore-case  having  its  thousands  of  spores.  Imagine 
these  great  trees  living  and  fruiting  year  after  year,  and  each 
year  shedding  their  cones,  all  laden  with  their  burden  of  spores. 
Some  of  these  would  no  doubt  be  carried  away  by  the  wind, 
others  would  be  destroyed  by  insects,,  but  another  proportion 
would  fall  to  the  ground  and  accumulate  there,  age  after  age 
and  century  after  century,  till  at  length  they  lay  in  a  bed  of 
from  2  ft.  to  3  ft.  in  thickness. 

Let  as  further  suppose  that  these  spores  were  altered,  as  all 
things  are  altered,  by  the  influences  to  whioh  they  would  be 


subjected — that  is,  losing  more  or  less  of  their  oxygen  and 
their  hydrogen,  and  retaining  more  and  more  of  carbon,  until 
in  fact  they  were  changed  into  the  better-bed  coal.  That, 
then,  was  the  immediate  origin  of  the  better-bed  coal,  but  it 
was  only  the  immediate  origin.  There  yet  remains  the  question 
— where  did  all  this  mass  of  woody  matter,  of  which  the  coal 
is  formed,  come  from  P  And  here  again  we  can  only  go  back  to 
the  analogy  of  existing  nature.  The  question  resolves  itself  into 
this — What  is  the  use  of  the  spores  ?  What  became  of  them  P 
Let  us  consider  what  became  of  the  spores  of  the  existing 
Lycopodium ;  not  the  species  of  which  I  haye  shown  you  a 
specimen,  but  a  kind  of  the  spores  of  which  it  has  been  found 
possible  to  trace  the  history.  Supposing  that  two  of  the  spores 
of  this  plant — one  of  which  was  as  small  as  those  I  have  de- 
scribed, and  the  other  ten  times  as  large — dropped  into  a 
proper  situation,  in  a  moist,  marshy  soil,  what  became  of  them  P 
Each  of  the  spores  was  occupied  by  a  quantity  of  a  substance 
which  has  of  late  acquired  an  unnecessary  notoriety  by  the 
name  of  "  protoplasm  " — the  essence  of  life,  of  which  there 
is  something  in  every  living  creature.  The  spores,  in  fact, 
are  the  agencies  for  the  growth  of  the  Lycopodium ;  they  are 
not  exactly  seeds,  but  partake  rather  of  the  nature  of  buds, 
containing  the  germ  of  new  plants,  and  are  detached  from  the 
parent  stem  for  the  production  of  them.  Every  one  of  the 
billions  of  millions  of  spores  in  the  better-bed  coal  had  in  it  a 
particle  of  protoplasmic  substance,  which  possessed  the  power, 
under  proper  conditions,  of  producing  another  tree.  That  was 
the  purpose  of  the  spores,  but  out  of  the  millions  of  spores 
which  were  got  rid  of  in  the  way  I  have  mentioned  by  a  single 
tree  of  Lepidodendron  or  Flemingites,  perhaps  only  two  or 
three  fulfilled  the  possibilities  that  were  in  it;  the  rest  went  to 
the  accumulation  that  ultimately  formed  the  better-bed  coal. 
But  under  what  circumstances  did  this  formation  take  place  P 
At  present,  as  I  have  said,  the  better-bed  coal  lies  at  various 
depths  below  the  surface.  It  must  be  quite  obvious  to  you 
that  if  the  better- bed  coal  were  the  accumulation  of  the  spores 
of  such  plants  as  the  Lycopodium  now  found  on  the  moors, 
that  plant  whenever  it  did  grow,  could  not  have  grown,  like  a 
mole,  underground.  But  if  it  did  not,  what  followed  ?  Why, 
that  this  bed,  the  depth  of  which  is  from  100  to  600  ft.  below 
the  surface  of  the  earth,  must  at  one  time  have  been  on  the 
surface,  and  all  the  immense  accumulations  of  matter  that  are 
now  over  it  could  not  at  that  time  have  existed.  More  than 
that,  the  nature  of  the  substances  which  are  now  under  and 
over  the  better-bed  coal  give  infallible  indications  of  the  state 
of  the  earth  at  the  time  of  its  formation.  In  the  diagram  we 
see  a  section  of  the  strata  of  the  district,  and  that  underneath 
the  better-bed  coal  is  a  layer  of  clay,  of  exquisite  fineness,  and 
of  great  usefulness  in  the  manufacture  of  pottery.  Above  the 
coal  is  about  105  ft.  of  clayey  shales.  Now,  clay  is  hard  mud 
— neither  more  nor  less  than  the  washings  of  the  surface  of  the 
earth,  carried  down  and  deposited  by  water ;  and  where  the 
clay  is  very  fine,  you  may  be  sure  the  water  that  deposited  it 
had  been  very  tranquil,  and  had  not  disturbed  the  clay  after 
its  deposit.  Further,  you  may  be  certain  that  where  clay  was 
deposited,  the  surface  had  at  one  time  been  covered  with  water. 
This  clay  contained  the  roots  or  stigmaj-ia  of  a  plant  which  is 
known  to  you  as  Sigillaria.  But  the  spores  which  composed 
the  better-bed  coal  were  not  Sigillaria-spores.  Something, 
therefore,  must  have  taken  place  to  get  rid  of  the  Sigil- 
laria, and  to  convert  the  whole  region  into  a  place  for 
the  quiet  deposit  of  these  Lepidodendron  spores.  After 
that  change  there  followed  another,  in  which  water  must 
have  run  over  the  deposit  that  is  now  the  better-bed 
coal;  for  in  the  clayey  shales  which  form  the  bed  next 
above  this  coal  are  found  abundant  remains  of  fishes  and  other 
creatures  which  are  known  to  be  fresh-water  animals.  These 
facts  are  certain,  and  if  any  of  you  are  inclined  to  dispute 
them,  there  is  no  indirect  evidence  that  you  can  bring  that 
would  be  of  the  slightest  possible  value.  The  fact  that  a 
certain  book  was  written  by  a  certain  person  is  of  no  value 
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whaterer  to  affect  the  clear,  unbroken  evidence  of  these  phy- 
Bical  conditions.  Above  the  shales  is  the  black-bed  coal, 
containing  a  great  amonnt  of  vegetable  matter,  which  is 
different  from  that  of  the  better-bed  coal.  We  are  compelled 
to  the  conclusion  that  after  all  that  immense  accumulation  of 
a  hundred  feet  of  shale,  there  was  a  stand-still,  and  then  a 
formation  of  drj  land,  the  growth  of  a  forest  containing 
ferns,  Oalamites — a  plant  identical  with  the  common  "  horse- 
tail "  of  to-daj  —  Sigillaria,  and  great  trees  resembling 
our  cypresses  and  firs.  How  long  this  lasted  it  would 
be  hard  to  say;  but  all  this  was  but  a  fragment  of 
the  history  of  the  coal-measures.  There  is  positive  evidence 
that  after  this  forest  had  grown  and  decayed  the  surface  began 
to  sink  again,  and  there  were  fresh  formations  until  at  last 
something  over  two  thousand  feet,  speaking  very  much  within 
the  mark,  of  deposits  were  accumulated  over  tbe  better-bed 
coal.  What  is  the  meaning  of  this  in  reference  to  time? 
There  is  no  reason  to  think  that  the  vegetation  of  the  Lepido- 
dendron  and  other  trees  of  that  epoch  went  on  one  particle 
faster  than  the  vegetation  of  the  present  day.  There  is  positive 
evidence  that  the  deposit  of  sand  and  shale  did  not  then  take 
place  by  other  agencies  or  any  faster  than  it  does  at  present,  so 
that  this  gigantic  accumulation  of  strata  is  the  record  of  time 
that  could  not  be  turned  precisely  into  years  or  centuries,  but 
which  might  be  approximately  converted  into  years  or 
centuries. 

If  any  one  were  to  look  at  the  Great  Pyramid,  he  could  not  say 
exactly  how  long  a  time  was  occupied  in  the  building  of  it, 
but  he  might  with  perfect  certainty  say  that  it  was  not  built 
in  a  day,  or  in  a  year.  It  is  just  the  same  with  the  coal- 
measures:  the  maximum  time  of  their  formation  cannot  be 
fixed,  but  the  minimum  may  be  fixed  with  certainty.  I 
am  speaking  a  very  long  way  within  the  limit  when  I 
say  it  is  impossible  to  suppose  that  the  coal-measures  accu- 
mulated faster  than  at  the  rate  of  i^th  of  an  in.  in  a  year. 
2,000  ft.  are  equal  to  24,000  in.,  and  that  multiplied  by  ten 
gives  240,000  years.  I  am  speaking  with  excessive  moderation 
when  I  fix  that  time  as  the  minimum  for  the  formation  of  the 
coal 'measures.  Then  that  was  but  a  fragment  of  geological 
time.  After  the  coal-measures  came  many  gigantic  strata, 
and  you  might  multiply  the  figure  of  years  I  have  given  by 
almost  any  factor  you  like  to  get  an  approximate  estimate — 
for  that  is  all  you  can  get — of  the  time  that  has  elapsed  since 
those  spore-cases  dropped  from  their  parent  trees,  and  the 
spores  were  aggregated  together  to  form  the  better-bed  coal. 

Looking  at  that  formation,  one  can  hardly  help  being  struck 
with  the  prodigality  of  Nature.  We  find  her  erecting  an 
elaborate  series  of  structures,  apparently  with  but  one  ob- 
ject in  view  —  namely,  to  secure  the  continuance  of  the 
Lepidodendron,  and  having  constructed  these,  she  threw 
them  abroad  by  millions  of  cart-loads,  and  didn't  seem 
to  care  if  one  in  a  million,  or  one  in  twenty  millions, 
performed  the  functions  for  which  all  were  intended.  You 
might  say  this  was  the  prodigality  and  wastefulness  of  Nature. 
She  accumulated  these  deposits — she  sent  them  into  the 
bowels  of  the  earth,  as  I  might  show  if  I  had  unlimited  time  at 
my  disposal,  as  she  had — she  brought  them  to  the  surface 
again — she  played  all  manner  of  pranks  with  them.  A  great 
number  of  ages  passed,  and  she  had  still  no  return  for  this  in- 
vestment of  hers — no  interest  on  her  large  capital  embarked  in 
club-mosses.  She  sent  them  down  to  the  bottom  of  the  earth, 
and  they  remained  without  purpose  there :  she  put  them  into 
the  sea,  and  they  did  no  service  there,  for  no  sea-beast  would 
have  anything  to  do  with  them  :  finally,  she  brought  them  to 
the  surface  again  in  England,  and  there  many  ages  passed,  and 
still  they  were  of  no  good.  Julius  CsQsar  came  and  dealt  with 
US,  some  two  thousand  years  since,  as  we  deal  with  the  New 
Zealanders  now :  he  came,  bringing  with  him  what  were  called 
the  blessings  of  civilization,  which  means  the  extermination,  as 
far  as  possible,  of  the  people  you  come  to  civilize.  Not  that 
Cessar  exterminated  us  by  any  means ;  it  was  rather  the  pther 


way.  In  his  time,  the  primitive  Yorkshireman,  blue  with  woad 
— and,  if  the  weather  was  anything  like  what  it  is  at  present, 
blue  from  another  cause — wandered  about  this  part  of  the 
country,  and  possibly  found  out  that  if  this  substance  was  mixed 
with  sticks  and  set  fire  to,  it  would  cook  his  food,  and  give 
warmth  to  his  body.  I  will  assume  that  Nature  had  at  last 
been  clever  enough  to  construct  a  creature  who  could  make  some 
use  of  the  store  she  had  laid  up  oo  long  since ;  she  was  beginning 
to  have  some  little  interest  for  her  capital.  Time  passed,  and 
we  grew  to  be  the  great  people  we  were  in  the  days  of  Elizabeth, 
and  still  nothing  more  was  done  with  the  treasure.  At  last,  in 
the  eighteenth  century,  came  James  Watt,  out  of  whose  brain 
came  the  steam-engine;  and  out  of  that  grew  the  innumerable 
branches  of  modern  industry,  some  of  which  have  made  York- 
shire the  great  manufacturing  county  it  is.  All  your  industry, 
wealth,  and  activity  hang  on,  and  are  the  result  of,  the 
prodigal  hiding  by  Nature  of  those  neglected  products  of  so 
many  millions  of  years  ago.  And  Nature  is  cleverer  than 
most  speculators,  for  she  not  only  gets  her  interest  in  the  shape 
of  the  manufacturing  and  commercial  power  of  England,  but 
she  also  gets  back  her  principal.  The  carbonic  acid  gas,  the  am- 
monia, the  watery  vapour,  and  the  ash,  which  are  produced 
every  time  that  coal  is  burnt,  are  precisely  what  Nature  put  into 
those  Lepidodendron  spores  to  start  with.^ — A  Lecture  delivered 
before  the  Pkiloeophical  Society  of  Bradford,  on  Tuesday, 
Bec&inher  28^A. 


THE  SPEOTROSOOPE  AND  AUEORA  B0BBALI8. 

BT  DANIEL  KNOBE  WINDER. 

N  a  report  of  the  proceedings  of  the  Royal  Astro* 
nomical  Society,  published  in  May  last,  there  is  a 
record  of  several  interesting  observations,  concern* 
ing  the  spectrum  lines  of  Aurora,  which  it  is  in- 
teresting to  compare  with  several  observations  made  on  this 
side  of  the  Atlantic  Ocean.  These  observations  promise  to  be 
useful  in  aiding  us  to  detetmine  the  nature  of  the  Northern 
Light. 

In  the  report  alluded  to,  Mr.  Plumber  tells  ns  that  in  the 
spectrum  of  Aurora,  he  saw  one  bright  line  in  the  green, 
near  E. 

Mr.  Angstrom  saw  it  as  one  bright  line  in  the  yellow,  near 
D,  and  several  faint  bands,  near  F. 

Mr.  Struve  observed  one  bright  line  near  D,  and  traces  of 
two  others  in  the  green. 

Professor  Winlock  has  seen  six  lines,  the  brightest  of  which 
was  near  E. 

The  writer  has  frequently  seen  one  bright  line  in  the  yellow, 
near  D  (coincident  with  one  of  a  group  of  lines  which  appear 
in  the  solar  spectrum,  when  the  sun  is  near  the  horizon),  and 
one  faint  line  in  the  green.  On  one  occasion  there  was  visible 
one  additional  line  in  the  red. 

It  has  always  proved  a  difficult  task  to  determine,  with  cer- 
tainty, the  position  of  the  spectrum  lines  of  Aurora,  and  as  the 
value  of  observations  with  the  spectroscope  rests  principally 
upon  our  ability  to  do  so,  I  am  glad  to  find  that  the  locations 
of  eight  lines  have  been  announced. 

The  wave  length  of  M.  Angstrom's  bright  line  is  ^56*7. 

Tbe  lines  seen  by  Mr.  Winlock,  he  determines,  microrae* 
trically  to  be  as  follows  :  the 'bright  line  1,474,  the  other  five 
lines,  1,280. 1,400,  1,650,  1,680,  2,640,  Kirchhoff's  scale. 

The  bright  line  seen  by  myself  I  found  to  be  very  nearly  557. 

Now,  we  learn  from  these  observations— first,  that  the  light 
of  Aurora  gives  a  spectrum  consisting  of  bright  lines ;  secondly, 
that  the  same  number  of  lines  are  not  always  seen ;  thirdly, 
that  the  lines  are  fixed  in  their  positions ;  fourthly,  that  the 
same  line  is  not  always  the  brightest ;  lastly,  that  one  line  in 
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the  speotram  of  Aurora  is  coincident  with  a  dark  line,  nvhich 
appears  in  the  solar  spectrum,  when  the  sun  is  near  the  horizon. 

I  was  much  pleased  to  find  in  No.  15,  current  volume, 
Scientific  American,  an  interesting  letter  from  Professor  Yander 
Weyde,  criticising  the  conclusions  reached  by  M.  Angstrom, 
and  also  those  resulting  from  mj  own  obsenrations.  To  the 
objections  which  he  urges  against  my  hypothesis  I  will  reply 
briefly,  and  I  trust  in  the  same  kind  spirit  which  he  has  shown 
in  his  criticism. 

First,  he  objects  because  the  spectrum  seen  by  me  is  different 
from  the  spectrum  of  oxygen. 

I  reply,  that  this  is  a  weighty  objection  to  the  opinion  I 
hare  expressed,  that  Polar  light  is  principally  incandescent 
oxygen.  But  I  have  been  led  to  this  conclusion  from  the 
coincidence  of  this  bright  line  in  Aurora  with  a  line  in  solar 
light,  which  I  think  it  probable  is  produced  by  oxygen,  because 
of  the  density  of  that  gas.  The  difference  between  the  spectrum 
of  oxygen  and  that  of  Aurora  does  not  seem  necessarily  to 
prove  my  opinion  incorrect,  for  it  is  a  well-known  fact  that  the 
spectra  of  elements  vary  according  to  the  circumstances  under 
which  they  are  produced.  For  illustration,  potassium  usually 
gives  a  spectrum  of  only  three  of  the  seventeen  lines  of  which 
it  is  known  to  consist.  Again,  the  position  of  the  hydrogen 
line  F,  in  the  spectrum  of  Sirius,  is  changed  by  the  movement 
of  the  star,  as  it  recedes  from  the  earth.  Again,  carbon  gives 
SIX  differing  spectra,  according  to  the  circumstances  under 
which  they  are  produced,  and  in  these  the  same  line  is  not 
always  the  brightest. 

Secondly,  Professor  Vander  Weyde  objects,  because  of  the 
presence  of  a  line  in  the  spectrum  that  has  not  been  identified. 
I  confess  that  I  am  at  a  loss  to  comprehend  this  argument,  as 
I  have  only  expressed  the  opinion  that  auroral  light  is  prin- 
cipally, not  exdusively,  incandescent  oxygen. 

Lastly,  he  objects  to  my  explanation  of  the  change  of  the 
bright  line  to  a  black  one.  I  reply,  that  I  accept  the  common 
theory,  explaining  the  change  of  solar  lines  from  bright  to 
dark  ones ;  I  never  for  a  moment  doubted  it ;  but  the  line 
nnder  consideration  is  not  an  ordinary  solar  line,  but  one  that 
is  seen  only  when  the  sun  is  near  the  horizon,  and  therefore 
seems  to  require  a  different  explanation,  and  as  it  is  not  seen  at 
midday,  I  conclude  that  it  is  darkened  by  absorption  in  its 
passage  (morning  and  evening)  through  the  earth's  atmo- 
sphere. 

I  am  happy  to  find  so  many  distinguished  scientific  gentle- 
men interested  in  the  subject  of  the  nature  of  Aurora  borealis, 
and  I  entertain  a  hope  that  the  observations  made  before  the 
present  season  of  auroral  displays  shall  have  passed  away,  will 
enable  us  to  explain  more  fully  the  nature  of  its  phenomena. — 
Scientific  America/n. 


ON  THE   DIFFERENT   METHODS   OF   MEASURING 

MICROSCOPICAL  OBJECTS. 

ICEKOm  BY  COUNT  A.  F.  CASTBACANE  D*  ANTBLHIKELLI. 

In  Two  Pa&ts. — Part  I. 

■ 

jT  is  not  only  to  those  who  contemplate  the  immensity 
of  the  celestial  bodies,  or  the  wonderful  harmony  of 
the  stars  and  of  their  movements,  that  it  is  given  to 
feel  themselves  transported  with  amazement  when 
refieeiing  on  the  infinite  wisdom  of  the  Creator.  The  earth 
and  the  sea,  under  whatever  aspect  they  are  regarded,  and  even 
in  most  minute  details,  give  evident  proof  that  all  proceeds 
from  the  same  infinite,  ordaining  Mind.  Or  rather,  all  that 
proceeds  from  the  hands  of  the  highest  Artificer  cannot  but  be 
equally  stupendous  in  itself,  so  that  man  feels  himself  compelled 
to  marvel  more  when  he  reflects  on  the  organization  of  the 
most  humble  flower  of  the  field,  or  on  the  structure  of  the 
smaDest  fly,  than  he  does  at  the  sight  of  an  aged  oak,  or  at 


the  immense  bulk  of  an  elephant.  Hence,  we  can  safely  say 
that  there  is  no  more  ineffable  or  purer  pleasure  than  that 
which  is  afforded  to  him  who,  with  the  aid  of  the  microscope, 
investigates  the  marvels  of  minute  structure,  so  eminently  cal- 
culated to  exalt  the  mind  to  the  admiration  of  Infinite  Creative 
Wisdom. 

However,  the  micrographical  observer  does  not  have  the 
gratuitous  enjoyment  of  his  satisfaction,  since  he  has  very  often 
to  encounter  difficulties  which  must  be  overcome,  and  has 
inevitable  annoyances  to  bear.  Among  other  things,  the  micro- 
scopist,  and  especially  one  who  attends  to  the  study  of  the 
Diatomacesa,  finds  himself  constantly  obliged  to  take  and  to 
register  the  measures  of  the  objects  which  he  has  before  his 
eyes,  and  to  calculate  the  minuteness  of  details,  which  are 
often  so  small  that  more  than  a  thousand  could  be  contained 
in  the  space  of  a  millimetre. 

For  taking  these  measures,  and  computing  the  wonderful 
smallness  of  these  particles,  numerous  are  the  means  at  the 
disposal  of  the  student,  who,  with  different  methods  and  by 
different  ways,  can  attain  his  desired  object  with  more  or  less 
facility  and  exactitude ;  and  of  these  I  intend  to  treat.  On 
such  a  subject  I  do  not  pretend  to  'say  anything  new ;  I  shall 
only  rewrite,  in  a  few  words,  as  much  as  I  have  been  able  to 
collect  from  the  best  treatises  which  have  been  written  on  the 
subject;  I  shall,  however,  speak  from  experiments  made  by 
myself,  to  which  I  have  united  a  few  practical  particulars 
which  from  time  to  time  I  have  ascertained  to  be  the  most 
useful.  I  hope,  however,  it  will  not  be  altogether  useless  to 
make  known  the  means  I  make  use  of,  thus,  as  it  were,  clearing 
the  way  for  those  who  wish  to  undertake  similar  researches,  or 
who  wish  to  be  become  expert  in  the  use  of  the  microscope. 

From  the  first  moment  when  I  undertook  the  study  of  the 
Diatomacese,  I  was  induced  to  occupy  myself  with  their 
measurement  as  one  of  the  data  which  might  serve  for  the 
determination  of  the  species,  and  for  the  identification  of  the 
subjects  which  I  had  under  my  eyes,  with  the  species  described 
in  Smith's  Sy^iopaia  of  the  British  Diatomdcem,  and  in  the 
works  of  Kiitzing,  Rabenhorst,  and  others.  The  easiest  system 
for  taking  such  measurements  is  that  founded  on  the  use  of  the 
camera  lucida,  an  invention  which  is  due  to  the  celebrated 
English  aavantj  Wollaston,  in  1807,  which  has  been  succes- 
sively modified  and  perfected  by  the  illustrious  Grerman 
anatomist  Soemering,  the  French  opticians  Chevallier  and 
Nachet,  and  the  Italian  Professor  John  Baptist  Amici,  whose 
name  is  connected  with  nearly  all  the  improvements  in  the 
microscope. 

The  camera  lucida  consists  essentially  of  a  reflecting  sur- 
face, which  forms  an  angle  of  forty-five  degrees  with  the  axis 
of  the  microscope,  which  surface  must  be  such  as  to  permit  the 
simultaneous  view  of  the  object  disposed  in  the  field  of  the 
instrument,  and  of  the  plane  on  which  the  same  image*  is  re- 
flected. It  is,  then,  extremely  easy  for  any  one  whose  hand  is 
trained  to  the  use  of  the  pencil,  to  draw,  by  these  mjeans,  the 
object  under  observation,  following  all  the  contours,  and  making, 
as  it  were,  a  tracing.  Sometimes,  however,  he  finds  some 
difficulty  in  seeing  with  ease,  at  the  same  time,  the  reflected 
image,  the  contour  already  drawn,  and  the  point  of  the  pencil 
which  is  completing  the  drawing.  This  inconvenience  arises 
from  the  want  of  a  just  relation  between  the  illumination  of 
the  field  of  the  microscope  and  that  of  the  plane  on  which  he 
is  drawing.  Thus,  if  the  former  is  very  much  illuminated  and 
the  paper  in  shade,  it  will  be  difficult  to  have  a  simultaneous 
view  of  the  object  and  of  the  drawing  he  is  making.  Such  an 
inconveniecce  must  be  carefully  obviated  by  diminishing  the 
concentration  of  the  light  in  the  field,  or  by  selecting  a  position 
in  which  the  plane  on  which  the  drawing  is  being  made  will  be 
better  illuminated. 

Having  completed  by  this  method  the  drawing  of  the  object, 
or  simply  indicated  the  extremities,  the  application  of  a  metrical 
measure  will  immediately  give  the  dimensions,  increased  pre- 
cisely in  proportion  to   the  magnifying  power  used  in  the 
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mioroeoope ;  from  wliich  it  results  that  the  real  size  of  the  ob- 
ject is  equal  to  the  apparent  size  divided  by  the  magnifying 
power,  in  diameters.  It  is,  however,  essential  to  remember, 
that  in  order  to  obtain  with  the  camera  lucida  a  drawing  cor- 
responding in  dimensions  to  the  increase  obtained  in  the  field 
of  vision,  the  distance  from  the  reflecting  point  to  the  plane  in 
which  the  drawing  is  being  made  must  be  precisely  eqaal  to 
the  distance  from  the  same  point  of  the  object  under  observa- 
tion ;  while  the  drawing  and  the  measure  which  is  deduced 
from  it  will  be  greater  or  smaller  than  the  dimensions  presented 
by  the  object  in  the  field  of  the  instmment,  in  proportion  as  the 
height  of  .the  camera  lucida  from  the  plane  of  the  drawing 
may  be  greater  or  less  than  is  correct. 

Such  is  the  most  prompt  and  most  practical  method  of  de- 
termining the  dimensions  of  objects  which  are  observed  under 
the  microscope.  Still,  such  a  determination  is  a  thing  of 
very  little  importance,  if  not  even  a  mere  matter  of  curiosity. 
The  same  cannot  be  said,  on  the  other  hand,  of  the  number  of 
strisa,  or  rows  of  dots,  or  of  cells,  which  may  occupy  a  given 
space  on  the  surface  of  the  observed  object.  Although  up  to 
the  present  time  those  who  are  engaged  in  observing  the  Dia- 
tomaceae  are  not  agreed  in  recognizing  the  importance  of  such 
a  datum  in  regard  to  the  value  it  may  have  as  a  diagnostic 
character,  yet  it  is  generally  acknowledged  that,  at  any  rate, 
within  certain  limits  of  variableness,  the  number  of  the  striaa 
which  cover  the  valve  of  a  DiatomacesB,  is  one  of  the  means  of 
identification  of  the  species  to  which  it  belongs.  It  is,  how- 
ever, useless  to  trust  to  the  means  of  the  camera  lucida  for 
determining  the  thickness  of  the  striae,  so  close  together  and 
so  fine  are  they ;  for  this  purpose  it  is  necessary  to  have  recourse 
to  means  of  much  more  exquisite  delicacy. 

A  process  answering  better  for  this  purpose  is  found  in  the 
use  of  the  eyepiece  micrometer,  which  is  nothing  but  a  measure 
adjusted  to  the  eyepiece,  from  which  measure  is  determined 
the  value,  in  relation  to  the  magnifying  power  used  by  means 
of  a  millim^re  cut  on  glass,  and  divided  into  hundredths  and 
placed  under  the  objective.  The  commonest  form  is  that  of  a 
thin  plate  of  glass,  on  which  is  engraved  a  series  of  equal 
divisions,  and  in  order  to  facilitate  the  reading  every  fifth  and 
tenth  mark  is  longer  than  the  others.  Such  divisions  fixed  in 
the  focus  of  the  eyepiece  are  seen  across  the  field  of  the  micro- 
scope, in  such  a  manner  as  to  see  contemporaneously  and  with 
the  greatest  fineness  and  distinctness  the  object  which  it  is 
wished  to  measure,  and  the  divisions.  Let  us  suppose  that  the 
object  has  transverse  lines,  of  which  we  wish  to  know  the  in- 
tervals, in  order  to  deduce  what  number  would  be  required  to 
occupy  the  space  of  a  millimetre.  To  obtain  this  I  arrange 
the  object  under  the  eyepiece  micrometer,  in  such  a  manner 
that  the  strisa  may  be  parallel  to  the  divisions  of  the  micrometer, 
and  by  causing  one  of  the  divisions  to  be  superimposed,  and  to 
coincide  with  one  of  the  strias,  I  determine  how  many  of  them 
there  are  in  the  space  of  one  or  more  of  the  divisions,  taking 
notice  that  the  observation  wiU  be  nearer  to  the  truth  in 
proportion  as  it  extends  over  a  greater  number  of  divisions. 
Knowing  the  value  of  the  ocular  divisions  in  relation  to  the 
magnifying  power  used,  with  a  very  simple  equation  we  ob- 
tain the  number  of  the  strife  in  the  object  corresponding  to  one 
millimetre. — Faper  read  before  the  Qtiehett  Chih,  Nov,  26th, 


The  Fhysiology  of  Crime. — iL  very  able  paper  on  the  qnestion  of 
the  inherited  tendency  to  crime  appears  in  the  current  number  of 
the  Journal  of  Mental  Sciencet  by  Mr.  J.  B.  Thomson.  The  author 
arrives  at  these  conolasions : — 1.  That  crime  being  hereditary  in  the 
oriminal  class,  measores  are  called  for  to  break  up  the  ca^e  and  com- 
monity  of  the  class.  2.  That  transportation  and  long  sentences  of 
habitual  criminals  are  called  for  in  order  to  lessen  the  criminal  of- 
fenders. 3.  That  old  offenders  can  scarcely  be  reclaimed,  and  that 
juTeniles  brought  under  very  early  training  are  the  most  hopefol ;  bat 
even  these  are  apt  to  lapse  into  their  hereditary  tendency.  4.  That 
crime  is  so  nearly  allied  to  insanity  as  to  be  chiefly  a  psyohologioal 
study. 


SOME   OF  THE  DIPFIOULTIES  OP  PHOTOGBAPHy 

IN  COLOURS. 

BY     M.     CAEEY    LEA. 

YEBY  curious  instance  of  two  persons  working  in 
the  same  direction  at  the  same  time  unknown  to  each 
other  is  that  of  M.  Dacos  dn  Hauron  and  M.  Gros. 
The  description  by  M.  Gros  of  his  process  appeared  in 
the  journal  of  the  Abb^  Moigno,  Les  Mondes,  exactly  two  days 
after  the  date  of  the  patent  issued  to  M.  Ducos  du  Hauron  for 
his  process.  But  it  would  seem  that  whilst  the  idea  hit  upon 
by  both  these  gentlemen  was  extremely  ingenious,  it  was 
scarcely  of  a  sufficiently  practical  nature  to  be  patented.  Starting 
upon  the  basis  that  all  colours  may  be  produced  by  the  admix- 
ture in  due  proportions  of  some  two  or  the  whole  three  of  these, 
viz.,  red,  blue,  and  green  (taking  the  red  of  an  orange  shade,  so 
that  it  may,  by  dilution,  gi?e  a  yellow,  and  the  blue  of  a  blue- 
purple),  they  propose  first  to  analyze  the  colours  of  all  natural 
objects  into  these  components,  and  then  to  reoompose  the 
original  colours.  Then  views  of  any  group  of  objects  are  taken 
upon  paper  sensitized  with  bromide  of  silver.  In  one  of  the 
exposures  a  green  glass  is  interposed,  in  another  a  red,  in  the 
other  a  purple.  Then  a  transparent  carbon  print  is  taken 
with  each  of  these  negatives.  With  the  negative  taken  when 
a  red  glass  was  interposed  in  front  of  the  objective,  a  red  carbon 
print  is  taken,  with  the  blue  a  blue,  &c.  Then,  when  these 
three  prints  are  superposed,  the  combination  produces  a  picture 
in  all  the  natural  colours.  Ingenious  as  this  idea  undoubtedly 
is,  the  difficulties  in  the  way  of  execution  are  evidently  extremely 
great,  and  these  difficulties  are  not  merely  of  manipulation,  but 
there  exist  very  great  defects  of  principle. 

Let  us  suppose,  for  example,  that  one  of  the  negatives  has 
been  taken  with  the  interposition  of  a  coloured  glass ;  then  it 
is  evident  that  to  get  the  colours  correctly  represehted  there 
is  only  one  exact  intensity  proper  for  each  of  the  other  nega- 
tives. How  is  this  to  be  hit  P  There  is  not  the  faintest  indi- 
cation to  be  had,  nor  is  it  possible  that  one  should  be  found. 
The  operator  can  only  go  on  and  hope  for  the  best,  and  if  he 
does  hit  the  correct  exposure  for  the  other  two  negatives,  it 
will  require  a  great  deal  of  cleverness  and  a  great  deal  of  luck. 

But  to  obtain  a  full  measure  of  the  difficulties  in  the  way,  it 
must  be  observed  that  a  very  large  proportion  of  the  coloured 
objects  which  present  themselves  do  not  express  themselves 
photographically  by  means  of  these  colours,  but  by  means  of 
the  white  light  which  they  also  send  back.  The  fact  is  one 
that  I  have  before  strongly  urged  upon  the  notice  of  photo- 
graphers, and  it  becomes  in  the  present  case  of  great  im- 
portance. An  object,  for  example,  which  should  send  to  the 
camera  red  rays  only  could  certainly  not  be  expected  to  impress 
itself  upon  a  film  of  bromide  of  silver.  It  is  the  surface- 
light — which  in  the  case  of  almost  (but  not  quite)  all  sub- 
stances is  white — ^which  enables  such  substances  to  impress  the 
sensitive  silver  film.  This  fact,  that  coloured  substances  send 
back  also  white  light,  is  rendered  conspicuously  evident  by 
observing  the  effect  of  coloured  light  upon  such  substances. 

For  example:  when  the  sun's  rays  fall  directly  upon  the 
stained  glass  in  a  church  window,  there  are  produced  bright 
patches  of  coloured  light.  These,  in  falling  upon  any  coloured 
surfiBkce,  always  produce  an  effect  of  colour  corresponding  with 
the  glass  through  which  they  pass.  If,  for  example,  a  green 
patd^  of  light  fiJl  upon  a  red  surface,  the  effect  is  still  green, 
not  red.  If  the  red  surface  did  not  reflect  white  surface-light, 
this  result  could  not  be  produced,  and  the  green  light  falling 
upon  the  red  surface  would  be  altogether  extinguished.  The 
proof  is  even  more  striking  when  the  coloured  light  falls  upon 
a  black  surface,  as,  for  example,  a  black  stuff.  Here,  also,  a 
distinct  colouration  is  always  visible ;  it  is  faint,  and  naturally 
so,  but  the  red  beam  is  reflected  back  pale  red,  and  the  green 
pale  green,  and  this  can  only  be  so  by  virtue  of  the  white  Hghti 
which  even  a  black  olrject  returns  to  us  a  surface-light  inde- 
pendent of  its  coloor ;  and  it  is  exactly  this  white  sur&oe-Ught 
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that  enables  tbese  substances  to  impress  themselves  npon  the 
photographic  film. 

It  follows  inevitably  that  the  amount  of  impression  which 
these  non-actinic  colours  are  capable  of  making  depends,  not 
npon  their  intensity  of  colour,  but  upon  the  amount  of  white 
light  which  tbey  reflect.  And  this  is  a  serious,  if  not  a  fatal,  objec- 
tion to  the  process  of  M.  Ducos  du  Hauron.  The  relative 
intensity  of  the  colours  of  objects  in  his  pictures  obtained 
through  the  red  and  the  green  glasses  will  not  depend  upon 
the  relative  intensity  of  tbe  colours  of  the  object  (as  ought  to 
be  the  case  for  a  correct  representation),  but  upon  the  quan- 
tity of  white  light  which  they  respectively  return. — British 
Journal  of  Phoiograj^hy, 


ON  THE  STRUCTUEE  OF  A  LIGNITE  FROM  THE 

OLD  RED  SANDSTONE. 

BY  W.  B.  H'NAS,  M.D.  EDINBUKGH. 

AM  indebted  to  Mrs.  Miller  for  the  opportunity  of 
examining  the  sections  of  the  Old  Red  Sandstone 
Lignite  from  Cromarty,  the  description  of  which  I 
now  wish  to  bring  forward.  On  the  four  slides  are 
preserved  six  sections,  two  transverse,  two  longitudinal,  and 
two  tangential.  These  sections  are  described  and  figured  in 
Mr.  Miller's  works ;  but,  although  the  slides  were  examined  by 
the  late  Mr.  Nicol,  as  well  as  by  Mr.  Miller,  their  peculiar 
characters  seem  to  have  beeen  entirely  overlooked.  It  is  in 
the  longitudinal  section,  parallel  to  the  medullary  rays,  that 
the  peculiar  punctated  markings  to  which  I  wish  to  direct 
attention,  are  observable.  Mr.  Nicol  failed  to  detect  these 
pnnctations,  and,  therefore,  could  not  give  any  opinion  as  to 
the  nature  of  the  wood,  while  Mr.  Miller  described  what  he 
called  "  stippled "  markings.  The  transverse  and  tangential 
sections  are  quite  correctly  described  and  figured  by  Mr. 
Miller.  Judging  from  the  figures  in  Mr.  Miller's  works,  the 
sections  must  all  have  been  examined  with  a  low  power,  and  it 
is  only  by  the  use  of  a  power  of  more  than  200  diameters  that 
the  peculiar  structure  can  be  easily  made  out.  The  specimen 
from  which  the  slices  were  cut  is  now  in  the  Edinburgh 
Museum  of  Science  and  Art,  in  Mr.  Miller's  Collection.  It 
consists  of  a  nodule  about  6  in.  by  4  in.,  with  a  black  band  in . 
the  centre.  There  can  be  no  doubt  whatever  that  the  specimen 
is  from  the  Old  Red  Sandstone,  as  Mr.  Miller  describes  scales 
of  certain  Old  Red  Sandstone  fish  occurring  in  the  same  nodule. 
The  nodule  was  collected  by  the  late  Mr.  Miller  himself  at 
Cromarty,  and  is  described  in  several  of  his  books. 

The  transverse  section  exhibits  no  trace  of  annual  rings,  but 
the  structure  agrees  with  that  of  the  Coniferse,  in  there  being 
no  large  openings,  all  the  cells  being  of  very  nearly  the  same 
size.  As  the  stem  has  been  greatly  compressed,  the  cells  are 
more  or  less  flattened.  The  longitudinal  sections  exhibit  at 
certain  parts  peculiar  punctated  disks.  The  external  disk  is 
slightly  oval,  closely  resembling  the  circular  disks  of  the 
ordinary  conifers,  but  the  central  dot  is  replaced  by  an 
elliptical  opening,  exactly  the  same  as  the  peculiar  central 
markings  found  in  the  punctated  tissue  of  the  Cycadacesd. 
The  long. axis  of  the  central  opening  corresponds  to  the  long 
axis  of  the  external  disk.  These  markings  are  5-6000ih8  by 
3-6000ths  external  diameter;  the  central  elliptical  opening 
bebg  nearly  4-6000ths  long,  and  I-6000th  broad.  They  seem 
to  be  smaller  than  the  ordinary  coniferous  punctations,  and,  as 
in  the  sections,  they  are  only  to  be  seen  with  great  clearness  in 
one  place,  it  is  not  to  be  wondered  at  that  they  had  escaped 
observation.  The  tangential  section  shows  the  medullary  rays 
eat  across.  In  the  transverse  section,  the  medullary  rays  can 
also  be  seen  very  clearly. 

There  can  be  no  doubt  whatever  that  the  specimen  is  from 
the  Old  Red  Sandstone  formation ;  and  from  an  examination 
of  a  large  series  of  Lignites,  from  the  north  of  Scotla^nd,  in  the 


collection  of  C.  W.  Peach,  Esq.,  they  do  not  seem  to  be  un- 
common in  that  formation.  All  the  specimens  examined  pre- 
sent the  same  external  characters  as  the  Lignite  found  by  Mr. 
Miller.  The  microscopical  structure  of  the  other  Lignites  has 
not  yet  been  made  out,  but  as  Mr.  Peach  has  very  kindly  given 
me  fragments  of  the  Lignites  in  his  coUeotion,  I  hope  to  be 
able  to  examine  and  describe  their  microscopical  structure  at 
some  future  time.  A  considerable  quantity  of  bituminous 
matter  obscures,  to  a  certain  extent,  some  of  the  structure, 
but  not  enough  to  prevent  the  structure  being  satisfactorily 
made  out. 

What  are  the  relations  of  this  Lignite  from  the  Old  Red 
Sandstone  P  The  disks  are  oycadaceous,  but  the  strvicture  of 
the  rest  of  the  stem  precludes  the  idea  of  their  stem  being 
cycadaceous.  The  transverse  section  shows  a  very  much  closer 
relationship  to  the  .  Coniferss ;  but,  as  £eir  as  I  know,  all  tbe 
Conifersa,  with  the  exception  of  Salisburia,  have  circular  dots 
in  the  punctated  tissue.  The  peculiar  form  of  the  punctated 
markings  indicates  also  a  rather  close  resemblance  to  soalari- 
form  tissue — an  almost  intermediate  step  between  scalariform 
tissue  and  true  punctated  tissue.  The  presence  of  medullary 
rays,  the  uniform  size  of  the  cells,  as  seen  on  transverse  section, 
and  the  presence  of  punctations,  although  they  are  peculiar; 
seem  all  to  point  to  a  close  relation  to  the  ConifersB.  As  I 
cannot  refer  the  Lignite  to  the  carboniferous  genera,  Dadoxy- 
lon,  or  Dictyoxylon,  it  seems  possible  that  it  will  have  to  be 
referred  to  a  new  genus ;  if  so,  I  would  venture  to  suggest  the 
name  of  Palceopitys  MiUerii,  for  the  Old  Red  Sandstone  Lignite 
now  described.  The  relation  of  the  markings  found  in  the 
Lignite  to  those  of  Salisburia  is  of  peculiar  interest.  The 
Salisburia  is  known  to  have  leaves  very  closely  resembling  those 
of  certain  ferns.  May  it  not  turn  out  that  some  of  the  so-called 
fern-like  leaves  from  the  older  formations  should  be  referred  to 
plants  resembling  the  Salisburia  of  the  present  day  P 

Murchison  states  that  plants  from  the  Old  Red  Sandstone 
of  Caithness,  examined  by  Professor  Qnekett,  exhibited  a  true 
coniferous  structure,  allied  to  Araucaria.  The  Lignites  from 
Caithness,  examined  by  Qnekett,  are  therefore  quite  distinct 
from  the  Lignite  of  Cromarty,  discovered  by  Mr.  Miller. — The 
Farmer. 


WHAT  A  LOCAL  MUSEUM  SHOULD  BE. 

BY  PROFESSOE  WYVILLE  THOMPSON. 

I  HE  uses  of  local  and  central  museums,  their  best 
mode  of  arrangement,  and  the  way  in  which  their 
objects  may  be  best  displayed  for  the  purposes  of 
public  instruction,  is  a  subject  which  has  of  late 
engaged  considerable  attention,  especially  in  connection  with 
the  proposal  to  remove  the  great  national  collection  from  the 
centre  of  London,  and  to  rearrange  it  at  Kensington.  In 
considering  this  subject  the  first  question  is.  What  is  the 
intention  of  a  museum  P  What  object  is  it  meant  to  serve  P 
A  natural  history  museum  is  clearly  intended  as  a  means  of 
instruction  in  natural  history.  It  is  also  certainly  in  some  of 
its  aspects  intended  to  be  subservient  to  the  pursuit  of 
pleasure;  but  to  the  director  of  a  museum  that  object  is 
secondary.  The  opprobrium  of  natural  science  is  the  accumu- 
lation of  technical  terms.  Every  one  of  the  objects,  living 
and  dead,  of  which  the  science  treats  must  have  a  name 
before  we  can  speak  of  it,  or  make  ourselves  intelligible  to 
others  when  we  wish  to  explain  its  nature;  and  every 
distinguishable  part  of  it  must  have  a  name  to  enable  us  to 
discuss  its  structure  and  function.  There  are  multitudes  of 
books  on  natural  history  full  of  detailed  descriptions,  and  often 
admirably  illustrated  with  plates  or  woodcuts.  Tbese  books, 
doubtless,  give  a  great  deal  of  information  on  all  points 
required,  and  are  most  instruetive  when  the  reader  has 
acquired  a  sufficient  practical  knowledge  either  of  the  things 
themselves  or  of  nearly  allied  things,  by  looking  at  them. 
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handling  tbexn,  &nd  if  possible,  by  palliog  tbem  to  pieces  ;  to 
nnderstand  the  description  fully,  in  the  sense  that  the  sen- 
tences become  mere  symbols,  suggestive  of  images  which 
previous  practical  instruction  has  enabled  the  mind  to  form. 
Still,  you  never  can  thoroughly  learn  an  object  from  books; 
you  can  scarcely  learn  to  remember  its  name.  Imagine  for  a 
moment  what  a  task  it  would  be  to  commit  to  memory  a  list 
of  subscribers  to  an  hospital  in  Liverpool,  men  whose  names 
yon  never  heard  before,  and  with  whom  you  have  no  associa- 
tion of  any  kind.  How  difficult,  even,  it  would  be  to  remember 
the  names  of  the  ladies  at  a  drawing-room,  although  here  you 
are  aided  by  descriptions  of  their  dresses.  On  the  other  hand, 
how  absolutely  easy  it  is  to  remember  the  names  of  men  to 
whom  we  are  introduced,  and  with  whom  wo  have  had  even 
five  minutes'  conversation.  With  many  people,  and  I  should 
think  particularly  with  naturalists,  the  names  of  these  men 
become  indelibly  impressed  upon  the  memory,  and  at  any 
period  in  after  life  they  can  recall  them,  and  with  them  their 
appearance  and  the  circumstances  under  which  they  were 
encountered.  You  never  forget  the  names  of  your  acquaintances 
— make,  then,  natural  objects  your  acquaintances,  and  you  will 
have  no  difficulty  in  remembering  their  names.  A  museum  is  one 
of  the  places — not  the  best  place — where  such  knowledge  is  to 
be  acquired.  It  would  be  better  if  you  could  see  your  new  ' 
acquaintances  in  their  own  homes,  in  the  sea,  on  the  rock,  or 
in  the  green  wood — they  are  more  like  themselves  there ;  but 
there  are  many  things  which  you  cannot  see  in  this  way, 
whole  groups  of  objects  without  seeing  which  you  cannot  have 
a  good  general  knowledge  of  natural  history.  Besides,  they 
may  be  arranged  in  museums,  side  by  side,  in  such  a  way  as 
to  exhibit  their  natural  relations,  and,  which  is  of  more  value 
than  all,  they  may  be  correctly  ticketed  with  their  names,  and 
used  to  verify  the  determination  of  others  of  the  same  kind 
from  descriptions  and  figures. 

I  have  not  time  at  .present  to  speak  at  length  of  great 
central  or  national  museums.  A  country  such  as  Great 
Britain  should  possess  a  central  institution  in  which,  besides 
a  perfect  type-collection  for  general  instruction,  there  ought  to 
be,  so  far  as  possible,  everything.  All  the  objects  should  be 
arranged  system aticAlIy,  and  according  to  the  most  generally 
received  classification ;  and  each  should  be  named,  as  far  as 
possible,  authoritatively,  if  possible,  by  its  describer.  The 
national  museum  should,  in  fact,  be  a  universal  court  of  final 
appeal  in  all  cases  of  questionable  identity,  where  a  species 
may  be  at  once  brought  face  to  face  with  its  type.  In  a  local 
museum  any  attempt  to  do  anything  of  this  kind  is  impossible. 
Miscellaneous  objects  would  accumulate  beyond  the  control  of 
any  local  staff  who  could  be  brought  to  bear  upon  them,  and 
beyond  any  reasonable  limit  of  space.  The  only  question  is 
the  principle  on  which  the  collections  in  local  museums  ought 
to  be  limited,  and  the  objects  selected.  In  a  large  provincial 
community  there  are  two  distinct  classes  who  are  interested  in 
a  natural-history  collection — those  who  desire  or  who  are 
obliged  to  acquire  a  knowledge  of  the  principles  of  natural 
science,  as  bearing  upon  their  business  or  professions,  and  those 
who,  as  amateurs,  are  studying  practically  some  branch  of  the 
natural  history  of  the  locality.  Both  of  these  classes,  however, 
go  so  far  together,  it  is  very  desirable  that  both  should  be  well 
grounded  in  general  principles — in  a  general  knowledge  of 
form,  structure,  and  classification. 

We  shall  take  zoology  as  an  example.  As  you  are  well 
aware,  the  animal  is  divided  into  certain  sub-kingdoms ;  and 
the  principle  which  we  keep  in  view  as  far  as  possible  in  de- 
fining these  sub-kingdoms  is,  that  each  shall  contain  forms 
which  are  more  nearly  allied  to  one  another  than  to  any- 
thing which  is  outside  their  group.  This  same  principle 
is  applied  to  the  construction  of  the  smaller  groups — 
classes,  orders,  and  genera.  Each  of  the  sub-kingdoms 
represents  a  certain  plan  of  structure  which  is  common 
to  all  the  creatures  contained  in  that  sub-kingdom.  For 
instance,  the  first  sub-kingdom  are  the  vertebrata,  and  all  its 


members  are  associated  by  the  common  character  of  having 
backbones.  There  are  six  sub-kingdoms,  and  it  is  clear  that 
a  man  would  have  a  much  better  general  knowledge  of  zoology 
if  he  were  to  study  carefully  one  characteristic  example  from 
each  of  these,  than  if  he  were  to  study  six  vertebrates  or  six 
shell-fish.  The  same  applies  to  the  minor  groups.  A  man 
will  have  a  much  better  idea  of  the  sub-kingdom  vertebrata 
if  he  study  a  well-marked  mammal,  a  bird,  a  reptile,  an  amphi- 
bian, and  a  fish,  than  if  he  study  five  birds.  A  student  taking 
zoology  as  one  of  his  branches  of  professional  study,  can  scarcely 
be  expected  to  do  more  than  familiarize  himself  thoroughly 
with  the  characters  of  the  classes,  and  with  the  orders  and 
leading  families  of  one  or  two  of  thesd,  and  this  is  also  about 
the  amount  of  general  knowledge  which  should  be  acquired  by 
an  amateur  who  takes  up  the  details  of  a  single  department. 
The  groat  educational  object  of  a  museum  is  to  assist  the 
student  in  acquiring  this  amount  of  knowledge,  and  for  this 
purpose  one  important  part  of  a  local  museum  should  be  what 
is  called  a  type-collection.  A  series  of  characteristic  species 
illustrative  of  the  leading  divisions  of  the  animal  kingdom ; 
the  sub-kingdoms,  classes,  and  orders,  carefully  named,  ar- 
ranged according  to  the  best  principles  of  classification,  and 
exhibited  so  as  to  bring  out  as  clearly  as  possible  their  rela- 
tions. But  there  is  another  most  important  function  of  a  local 
museum,  and  the  way  in  which  this  is  performed  makes  all  tho 
difference  in  the  eyes  of  a  worker  between  a  miseum  worth 
looking  at  and  one  which  is  not.  A  local  museum  ought  to 
contain  a  complete  collection  of  the  natural  products  of  the 
neighbourhood,  properly  arranged  and  carefully  marked  with 
their  localities,  and,  if  possible,  named.  A  naturalist  is  work- 
ing at  a  particular  department  of  the  British  fauna — imagine 
what  an  immense  advantage  it  is  to  him  to  see  in  a  local 
museum  a  series  illustrating  evei7thing  connected  with  the 
distribution  of  his  group  for  a  whole  province.  Suppose  there 
were  good  local  collections  in  the  hands  of  intelligent  field 
clubs  in  all  the  large  towns,  what  a  complete  knowledge  we 
should  shortly  gain  of  all  the  phenomena  connected  with  the 
distribution  of  animal  life  in  the  country.  Again,  almost 
every  locality  possesses  some  peculiar  advantages  for  the  study 
of  some  special  point.  A  local  museum  should  thus  consist  of 
two  departments: — 1.  A  type-collection  for  the  purposes  of 
general  instruction.  2.  A  local  collection '  as  complete  as 
possible  in  every  department. —  Opening  Address  of  the  United 
Belfast  Natural  History  Societies. 


ON  THE  INFLUENCE   OF   SNAKE   POISON  WHEN 
APPLIED  TO  UNWOUNDED  SURFACES. 

BY  DR.  PAYRER. 

HE  following  experiments  are  recorded  by  Dr.  Fayrer 
in  the  Indian  Medical  Gazette,  and  are  of  great  phy* 
siological  interest : — 

Experiment  No.  I. 

September  II  th,  1869. — Some  poison  was  taken  from  a  cobra 
(tetnriah  keauteah),  and  about  a  drop  inserted  between  tho 
eyelids  of  a  pariah  dog  at  2.58  p.m. 

8p.m. — ^The  eye  is  already  much  irritated;  lachrymation 
profuse.  The  dog  keeps  rubbing  it  with  his  paw,  and  resting 
the  side  of  the  head  against  the  wall ;  he  is  very  restless  and 
uneasy ;  chemosis  rapidly  increasing.  3.6. — Lying  down  ; 
rubbing  the  eye,  which  is  much  chemosed ;  whining  and  rest- 
less. 3.16. — Dog  very  restless ;  lies  with  his  head  resting 
against  the  wall.  3.28. — Eye  intensely  swollen ;  the  animal 
is  very  restless,  and  whines.  3.35. — Ho  is  evidently  under  the 
influence  of  the  poison ;  breathing  deeply.  4.4. — Lying  quiet ; 
breathing  very  deep.  4.11. — Lies  curled  up.  4.16. — Grets  up  ; 
is  quite  intelligent ;  is  very  weak,  and  cannot  stand  long ;  the 
eye  is  intensely  swollen,  with  a  pale  chemosis.     5.15  p.m. — On 
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being  roused  from  a  lethargic  Btate,  appears  stupid  and  con- 
fused; eye  intensely  swollen;  lies  down  again,  and  sleeps 
Boandly.  5.31. — Breathing  slowly  and  heavily.  6.  p.m. — 
Sleeping  comfortably.  9.30. — Walks  without  difficulty ;  looks 
more  natural ;  rabs  the  swollen  eye  with  his  fore>paw.  The 
constitntional  effects  of  the  poison  are  evidently  passing  off. 

12th  September,  3  a.m. — Sleeping  comfortably ;  breathing 
natural.  8  a.m. — Swelling  of  eyelids  diminishing ;  appears 
lively.  6  p.m. — Still  improving.  13th. — Improving;  opens 
the  eyelids  ;  the  cornea  is  quite  opaque,  and  there  is  a  muco- 
purulent discharge  from  the  eye.  14th. — The  dog  is  recover- 
ing. 15th. — Except  that  the  cornea  is  opaque,  and  some  con- 
junctivitis remains,  the  dog  is  well;  he  is  cheerful ;  takes  his 
food  well. 

It  was  evident  in  this  case  that  the  dog  was  poisoned  by 
absorption  from  the  conjunctiva.  The  constitntional  effects 
were  not  severe  as  in  the  former  dog,  but  the  local  mischief 
was  very  serious,  and  for  a  time,  at  all  eventp,  has  destroyed 
the  sight  of  that  eye.  The  intense  chemosis,  no  doubt,  caused 
the  corneal  mischief.  The  results  of  these  experiments  show 
how  careful  we  should  be  to  protect  the  eyes  when -handling 
and  approaching  the  cobra  or  viper  in  an  excited  state,  when 
it  is  possible  that  some  of  the  poison,  scattered  as  the  snake 
attempts  to  strike,  might  accidentally  be  injected  into  the  eye. 
In  another  experiment  a  very  minute  portion  of  the  poison  was 
thus  thrown  into  the  eye  of  one  of  the  gentlemen  assisting  in 
the  experiments.  The  poison  had  been  applied  to  a  dog's 
nostril,  and  in  the  sneeze  that  resulted  the  accident  happened. 
The  eye  was  immediately  washed  and  fomented,  care  being 
taken  not  to  rub  it,  and  no  evil  result  beyond  lachrymation, 
irritation,  and  transitory  redness  followed. 

Experiment  No.  2. 

Some  poison  was  taken  from  a  spectacled  cobra  (gokarah), 
and  a  drop  or  two  inserted  into  a  pariah  dog's  nostril  at  3  p.m 
Violent  sneezing  and  profuse  watery  discharge  from  the  nostril 
resulted  almost  immediately. 

3.30. — ^The  sneezing  and  watery  discharge  continue,  and 
seem  to  irritate  the  dog  considerably.  3.45. — No  constitutional 
•  effecta  of  the  poison  manifested,  but  the  local  symptoms  con- 
tinue unabated.  Two  drops  more  of  the  same  poison  were  well 
rubbed  into  the  palate.  4.15. — No  change.  Two  more  drops 
rubbed  into  the  mucous  surface  of  the  cheek.  4.25. — Not 
affected.  The  last  applications  appear  to  have  caused  no  irri- 
tation. 5  p.m. — No  change.  12th  September,  3  a.m. — Does 
not  appear  to  be  affected  in  any  way  by  the  poison.  The 
catarrhal  symptoms  have  passed  away.  13th. — The  dog  is 
well. 

In  this  case,  beyond  the  local  irritation,  no  effect  was  pro- 
duced. 

Experiment  No.  3. 

A  drop  of  cobra-poison  was  inserted  into  a  fowFs  eye  at 
3.15  p.m. 

3.18 — Eye  already  much  swollen ;  membrana  nictitans  deeply 
cbemosed.  3.30. — Eyelids  quite  closed ;  no  constitutional  sign 
of  poisoning.  3.37 — No  change.  4.10. — Another  drop  inserted 
into  the  same  eye.  Much  irritation  immediately  followed ;  the 
fowl  is  constantly  trying  to  scratch  the  eyelid  with  its  foot. 
4.20. — Beginning  to  droop ;  nodding  its  head ;  sleeping  as 
fowls  do  when  they  begin  to  feel  the  influence  of  poison.  4.30. 
— ^Head  more  drooping.  5.  No  further  change;  no  worse. 
5.30. — Eyelids  greatly  swollen,  but  no  appearance  of  any  con- 
stitutional action  of  the  t>oi8on.  9  p.m. — The  same.  The 
fowl  continued  to  improve.  The  eyelids  and  conjunctiva 
became  less  swollen,  and  gradually  recovered ;  and,  on  the  16th, 
the  bird  was  perfectly  well,  and  its  eye  quite  bright  again. 

In  this  case  also,  as  in  that  of  the  dog,  the  local  symptoms 
were  very  severe,  whilst  the  constitutional  symptoms  were  mild 
and  transient.  They  equally  showed  that  the  ix)ison  can  be 
abeorbed  through  the  unbroken  surface  oi  a  membrane,  and 


that    the    conjunctiva    especially    is    apt   to  permit  of  the 
endosmosis. 

EXPEBIMEI^T  No.  4. 

A  few  drops  of  cobra-poison  were  rubbed  into  the  mucous 
lining  of  a  fowl's  mouth  at  3.42  p.m.  4.15. — No  effect;  no 
sign  of  either  local  or  constitutional  disturbance.  12th,  8  a.m. 
— Not  affected.  13th. — The  fowl  is  perfectly  well,  and  does 
not  appear  to  have  been  in  the  least  affected  by  the 
poison. 

In  this  case,  as  in  the  experiments  on  fowls  and  other 
animals,  no  evil  resulted  from  the  contact  of  the  poison 
with  the  tongue  and  mucous  surface  of  the  mouth. 

The  evidence  of  these  four  experiments  is  not  absolutely 
conclusive  as  to  the  extent  to  which  the  poison  may  operate  by 
absorption  through  a  mucous  membrane.  They  prove  that 
absorption  in  the  case  of  the  conjunctiva  and  the  Schneiderian 
membrane  really  does  occur,  whilst  in  the  mouth  absolutely 
no  effect  was  produced.  But  the  poison  was  not  taken  from 
fresh  or  vigorous  snakes,  that  is,  they  had  been  some  time  in 
confinement,  and  its  action  may  have  been  impaired.  Suffi- 
cient, however,  is  shown  to  prove  how  dangerous  the  contact 
of  the  poison  with  the  delicate  mucous  surface  may  really 
prove. 


INSIDE  A  BALLOON. 


HE  handsome  illustration  on  page  14  represents  the 
interior  of  the  celebrated  French  balloon  "  LlJnion." 
The  balloon  lies  upon  the  ground,  and  within  it  are 
seen  M.  Tissandier,  with  pencil  and  paper,  making  a 
sketch  of  a  somewhat  novel  situation,  and  M.  de  Fonvielle 
standing  up,  giving  instructions  to  have  a  hole  which  he  has  just 
discovered  caulked  up,  if  we  may  use  the  expression.  M.  Fon- 
vielle thus  describes  the  sensatiorTs  experienced  on  entering  into 
the  interior  of  the  balloon  : — "  We  pass  into  the  aerial  car  :  the 
temperature  is  suffocating,  and  the  thermometer  marks  33° 
Centigrade,  although  in  the  external  air  it  stands  at  25°.  This 
fact  is  not  surprising  when  we  remember  that  the  translucent 
material  of  the  balloon  acts  like  glass,  and  while  it  allows  the 
rays  of  heat  to  pass  through  it,  does  not  permit  them  to  travel 
out  again.  Seen  from  within,  the  balloon  has  a  very  singular 
appearance.  It  is  a  vast  dome  oscillating  with  every  move- 
ment of  the  air.  The  light  which  travels  through  its  walls  is 
soft  and  toned,  and  the  shadows  of  persons  outside  are  pro- 
jected on  it  somewhat  like  the  figures  in  a  magic  lantern." — 
Voyages  Acriens.     Paris  :  Hachctte. 


The  Candle-tree  in  Australia. — Dr.  Schomburgk,  Director  of 
the  Botanic  Qardena,  South  Aaatralia,  writes  as  followB: — I  have  at 
last  Beoured  and  reoeived  per  mail  from  Mr.  W.  Ball,  F.L.S.,  F.G.S., 
in  London,  a  packet  of  the  celebrated  Candle*tree  {Parmentiera  ceriifera) 
of  Panama.  If  I  anoceed  in  growing  the  seed  and  aoolimatiedng  the 
plants,  it  will  probably  prove  an  introdootion  of  importance.  This 
tree  is  confined  to  the  valley  of  the  river  Chagres,  Isthmoa  of  Panama, 
and  was  discovered  in  1866,  and  introdaced  by  Dr.  Seemann  to  England. 
He  says : — *■  *  On  entering  a  Forest  of  these  trees,  a  person  might 
almost  fancy  himself  transported  into  a  chandler's  shop.  From  all  the 
stems  and  lower  branches  of  these  trees  hang  long  cylindrical  fruits, 
of  a  yellow  wax  colour,  bo  much  resembling  a  candle  as  to  give  rise  to 
the  popular  appellation,  *  palo  de  velaa '  (candle-tree).  The  froit  is 
generally  from  two  to  three,  bat  not  nnfreqnently  four  feet  long,  and 
about  an  inch  in  diameter.  It  has  opposite  bifoliated  leaves  and 
large  white  blossoms,  which,  in  its  native  habitat  are  grown  throngh- 
ont  the  year,  but  are  in  the  greatest  abundance  daring  the  rainy 
season.  Previously,  only  one  species  of  Farmentiera  ^pendulus  was 
known  to  exist,  the  fruit  of  which,  called  *  quamxilotte,*  is  eaten  by 
the  Mexicans,  while  that  of  Pannentiera  cerifera  seryes  for  food  to 
the  numerous  herds  and  cattle."  Dr.  Schombargk  believes  there  is 
little  probability  of  saccess  in  the  open  air,  except  in  the  moisture  of 
a  tropical  climate,  bat  in  conservatories,  where  there  are  the  re- 
qolsite  appliances,  there  will  be  no  difficulty  in  getting  the  plants  to 
grow. 


12 


SCIENTIFIC   OPINION. 


[Svt,  5,  1670. 


ORIGINAL  COMMUNICATIONS. 

[Under    this   head    we    propose  to    pnbliah  Papers  oommanioated 
speoially  to  the  passes  of  this  Joomal.] 


THE  RELATION  BETWEEN  THE  PHYSICAL  FORCES 
AND  THE  PHENOMENA  OF  VITALITY. 

BY     C.    STANILA.ND    WAKE,    P.A.S.L. 

In  Two  Paets. — Pabt  I. 

T  the  present  momeDt,  the  hypothesis  of  a  vital  force 
is  either  quietly  ignored  or  openly  condemned  by 
nearly  all  scientific  men  of  eminence.  Professor  Helm- 
holtZy  in  his  remarkable  memoir  on  "  The  History 
and  Development  of  Physical  Science  in  Modern  Times,"  lately 
read  before  the  German  Scientific  and  Medical  Association  at 
Innsbruck,  after  treating  of  the  doctrine  of  the  '*  conservation 
of  force,"  declared  that  "  its  application  to  physiology  is 
especially  important."  "  According  to  our  present  knowledge," 
says  Helmholtz,  "  living  bodies  derive  their  energy  from  external 
nature,  exactly  as  steam-engines  do.  They  make  use  of  chemical 
forces,  affinities  of  the  combustible  carbon,  and  of  the  oxygen 
of  the  atmosphere.  They  are  as  mach  subjected  to  the  law  of 
the  conservation  of  force  as  inorganic  nature."  Professor 
Helmholtz  certainly  supposes  the  poeevbUity  of  "something 
else  of  an  imponderable  character,"  besides  the  physical  forces 
being  active  in  living  bodies.  "That  he  does  not,  however,  con- 
sider this  probable,  is  evident  from  the  fact  that,  in  investigating 
the  operations  of  sensation,  we  have  to  deal,  according  to  his 
opinion  with  nothing  but  "  the  laws  of  motion."  In  fact,  the 
advocates  of  the  hypothesis  of  evolution,  as  worked  out  by  Mr. 
Herbert  Spencer,  must  necessarily  deny  the  existence  of  a  vital 
force ;  even  as  they  must  accept  the  notion  of  ''  spontaneous 
generation,"  in  relation  to  which  Professor  Huxley  says: — 
"  While  admitting  that  there  is  experimental  evidence  in  its 
favour,  Professor  Haeckel  denies  the  possibility  of  disproving 
it,  and  points  out  that  the  assumption  that  it  has  occurred  is 
a  necessary  part  of  the  doctrine  of  evolution."^ 

In  the  presence  of  such  authorities  as  these,  it  is  dangerous 
to  express  an  opinion  in  support  of  a  doctrine  so  completely 
condemned,  if  not  disproved.  This,  however,  has  not  prevented 
Dr.  Lionel  Beale  from  still  insisting  on  the  existence  of  a  force, 
the  phenomena  resulting  from  the  operation  of  which  are  so 
characteristic  as  to  exclude  it  from  the  series  of  physical  forces, 
and  to  authorize  us  in  terming  it  vital.  The  grounds  for  the 
belief  in  the  existence  of  this  special  force  are  thus  stated  : — 
"  In  all  living  beings  there  exists  matter  in  a  peculiar  state 
which  we  call  livhig.  This  living  matter  manifests  phenomena 
which  are  different  from  any  phenomena  proved  to  be  due  to 
the  operation  of  any  known  laws.  It  moves  in  a  manner  which 
cannot  be  explained  by  physics.  Changes  are  effected  in  its 
composition  which  cannot  be  accounted  for,  and  various  sub- 
stances are  formed  by  it  which  may  exhibit  structure,  pro- 
perties, and  a  capacity  for  acting,  in  a  manner  which  is  peculiar 
to  living  beings,  and  cannot  be  imitated  artificially,  or  satis- 
factorily explained.  It  takes  up  non-living  matter  in  solution, 
and  communicates  its  wonderful  properties  to  it.  Having 
increased  to  a  certain  size,  the  mass  of  living  matter  divides 
into  smaller  portions,  every  one  of  which  possesses  the  same 
properties  as  the  parent  mass,  and  in  equal  degree."^  The 
peculiar  opportunities  Dr.  Beale  has  had  of  studying  the  phe- 
nomena of  vitality  in  its  primitive  phase,  give  weight  to  his 
arguments,  and  it  may  be  safely  said  that  the  vital  force  will 
yet  retain  its  place  until  formed  mateHal  can  be  artificially 
resolved  into  the  germinal  matter  from  which  it  is  produced. 
But,  however  conclusive  Dr.  Beale's  reasoning  in  favour  of  a 
vital  force  may  be,  the  assertion  that  this  power  is  "  totally 
distinct  from  any  forces  or  properties  of  which  we  are  cognizant, 


^  Tk9  Aeadmg,  No.  1  p.  18. 


*  ProtopUum,  p.  89. 


and  not  in  any  way  correlated  with  any  known  forms  or  modes 
of  force  of  which  we  have  any  experience,"^  must  much  weaken 
the  argument  in  the  eyes  of  the  physicist.  When  he  sees  that 
living  bodies  "  make  use  of  chemical  forces,  affinities  of  the 
combustible  carbon,  and  of  the  oxygen  of  the  atmosphere,"  he 
will  not  believe  but  that  vitality  is  somehow  related  to  the 
energy  of  the  ordinary  forces  of  nature.  And  the  physicist  is 
not  far  wrong,  notwitji  standing  that  the  vital  force  truly  exists; 
even  as  Dr.  Beale  is  on  the  whole  correct,  although  that  force 
is  not  so  totally  distinct  from  the  physical  forces  as  he  asserts. 
This  statement  may  appear  somewhat  paradoxical,  but  its 
truth  is  not  difficult  of  proof.  The  force  which  Dr.  Beale  de- 
clares to  be  truly  vital  resides  in  the  organic  matter  which  it 
vitalizes,  and  when  this  matter  has  passed  out  of  its  germinal 
phase  and  become  formed  material,  ib  is  supposed,  in  the  very 
process,  to  lose  the  vital  force  with  which  it  had  been  previously 
endowed.  On  the  other  hand,  it  is  not  pretended  that  the 
physical  forces  can  ordinarily  give  rise  to  vital  phenomena 
directly.  Before  these  can  show  themselves,  matter  in  a  special 
state,  which  hence  is  called  organic^  is  required,  and  it  is  the 
organic  matter  which  exhibits  the  phenomena  of  vitality. 
Even  if  it  were  admitted  that  organisms  can  be  spontaneously 
generated  by  the  operation  of  the  ordinary  forces,  such  forces 
would  by  the  act  lose  their  ordinary  character,  and  become 
truly  vital,  as  giving  vitality  to  an  organism.  But  the  condi- 
tions under  which  what  is  called  "  spontaneous  generation  "has 
been  observed  sufficiently  rebut  the  notion  that  any  such  process 
really  takes  place.  The  presence  of  matter  already  organized 
is  absolutely  essential  to  the  success  of  the  experiment,  and  it 
is  simply  impossible  to  prove  that  the  "  generated  "  organisms 
were  not  derived  from  this  matter  itself.  The  boiling  teat  is 
useless,  as  a  heat  which  is  not  sufficient  to  destroy  the 
organic  character  or  "  potentiality "  of  the  fluid,  cannot 
be  sufficient  to  destroy  the  organic  molecules,  to  the  pre- 
sence of  which  that  character  is  due.  In  corroboration  of  this 
assertion  I  may  remark  that  I  have  obtained,  by  infu- 
sion, living  fibres,  not  only  from  soot,  but  also  from  the 
ash  of  coal  that  has  been  thoroughly  burnt.  Moreover,  invi' 
aibility  of  organic  germs  is  no  test  whatever  of  their  absence. 
So  far  as  we  know,  they  may  be  but  little  larger  than  the 
ultimate  atoms  of  matter  themselves.  Every  increase  in  the 
power  of  the  microscope,  indeed,  reveals  forms  of  life  unper- 
ceived.  In  fact,  as  already  mentioned,  Professor  Haeckel  admits 
that  there  is  no  "  experimental  evidence "  in  favour  of  the 
doctrine  of  spontaneous  generation,  although  "  the  assumption 
that  it  has  occurred  is  a  necessary  part  of  the  doctrine  of  evolu- 
tion." The  organiem,  then,  we  may  safely  say  is,  now  at  least, 
essential  to  the  exhibition  of  the  phenomena  of  vitality,  or  to 
the  special  action  of  the  physical  forces  supposed  to  give  rise 
to  these  phenomena;  and  in  it  really  centres  the  dispute 
between  Dr.  Beale  and  his  opponents.  It  is,  in  fact,  the 
existence  of  the  organism  which  has  to  be  explained,  and  it  is 
as  impossible  to  prove  that  the  action  of  the  physical  forces 
could  originate  organized  matter  in  the  absence  of  preceding 
matter  in  an  organic  state,  as  it  is  to  prove  that  the  physical 
forces  acting  in  organic  matter  could  not  display  all  the  pheno- 
mena of  vitality.^ 


Difference  of  Time  between  the  Beat  of  the  Heart  and  tlid 
Pulse  at  the  Wrist.-«M.  Groox,  the  man  with  a  fissured  sternum, 
by  the  aid  of  a  Chronograph,  has  ascertained  that  there  ia  a  percep- 
tible difference  in  time  between  the  beat  of  the  heart  and  the  pulse  at 
the  wrist,  the  time  occupied  being  235,000  of  a  second.  This  fact, 
says  a  contemporary,  fomiBhea  data  that  may  be  of  great  value  in  do- 
teotinsT  aneurisms  in  some  of  the  large  arteries.  We  [Ed.  8,0. "]  may 
remark  that  the  interval  has  always  been  reoognized,  and  that  we 
imagine  it  is  much  greater  than  that  recorded  here. 


3  ProtopUumf  p.  92. 

*  We  most  dUiiDOtly  protast  sfftliMt  the  wriUr^s  Mfamption  Xhtt  there  ia  any 
** Tital "  difference  between  what  he  oalla  gerninel  and  formed  matter.  We  ooa- 
fidently  ueert  th*t  no  snoh  difference  hat  erer  been  established*  Tke  distiaetioti 
ii  pnrely  hypothetieal.— Bs.  S,  O, 
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The  New  Booma  of  the  Victoria  Inatitute. — In  response  to  an 
appeal  recently  issued  by  the  Council,  liberal  contributions  have  been 
nnade  to  enable  them  to  hire  and  famish  suitable  premises  at  No.  8, 
Adelphi-terraoe,  Strand,  which  are  to  be  opened  with  the  new  year  as 
offloea,  library,  and  reading-room,  for  the  use  of  the  memb^s  and 
aaaociataa.  Yalnable  contribntiona  of  books  hayejalready  been  made, 
and  others  are  promised,  and  it  is  intended  to  obtain  a  supply  of 
leading  literary  and  scientific  periodicals.  The  future  meetings  of  the 
Laatitnte,  on  the  first  and  third  Monday  eyenings  in  the  month,  will 
ba  held  in  the  new  premiaea ;  which,  it  la  hoped  will  form  a  oonyenient 
xtadaiTgiu  for  memban  Tinting  the  matropoliB. 


REVIEWS  OF  BOOKS. 

Microscopic  Ohjecia  Figured  and  Described.  By  J,  H.  Mabtik, 
Secretary  to  the  Mid-Kent  Natnral  History  Society. 
London ;  Van  Voorst.    1870.    Part  I. 

TWfi  first  part  of  this  work,  whose  intended  publication  we 
noticed  recently  in  *'  The  Week,"  has  now  appeared,  and 
it  behoyes  us  to  say  a  word  or  twq  about  it.  It  consists  of  a 
wrapper,  eight  pages  of  letter-press,  and  eight  plates.  On  the 
latter  are  in  all  sixteen  "  microscope-fields,"  if  we  may  coin  an 
expression.  Each  field  is  jast  all  that  is  seen  under  the  power 
employed  in  the  case  in  point,  and  is  of  coarse  limited  by  a 
circle.  Opposite  each  two  "  fields  "  is  their  description,  the 
number  of  diameters  of  amplification  being  clearly  stated.  So 
far  the  plan  is  good,  and  very  useful  for  purposes  of  reference. 
The  text  is  also  clear  and  terse.  But  the  plates  are  not 
exactly  what  we  expected.  They  have  an  amateur  roaghness 
abont  them  which,  we  fear,  will  be  detrimental  to  the 
commercial  interests  of  the  work.  We  ourselyes  do  not  object 
to  them  on  this  account,  for  we  know  very  well  that  moat  of 
the  handsome  figures  in  microscopic  works  are  what  photo- 
graphers tell  us  of  enlargements,  "  touched  up."  Indeed,  often 
so  "  touched  up  "  that  they  are  an  artistic  generalization  from 
hosts  of  specimens.  Mr.  Martin's  drawings  look  honest  and 
life-like,  if  they  lack  beauty,  and  we  giye  them  our  praise.  In 
some  places  the  outline  wants  more  definition,  but  on  the 
whole  we  prefer  them  to  many  others  that  we  haye  seen.  In 
this  "  Part "  vegetable  tissues  are  dealt  with ;  they  are  all 
common  forms,  and  all  save  those  of  the  yeast-plant  are  good. 
When  we  have  seen  a  few  more  examples  of  the  author's 
handiwork,  we  shall  be  better  able  to  predicate  as  to  the  value 
of  his  labours. 

Ea/iih  and  Sea.  From  the  French  of  Louis  Fiouizb.  Trans- 
lated, Edited,  and  Enlarged  by  W.  H.  Daybnpobt  Abahs. 
London :  Nelson  &  Sons.     1870. 

WE  cannot  find  fault  with  M.  Figuier  for  the  narrowness  of 
his  subject.  Earth  and  Sea  constitute  a  fine  area  for 
the  reflections  of  the  philosopher ;  and  though  we  cannot  rank 
M.  Figuier  in  the  latter  category,  we  cannot  deny  either  that 
he  has  amassed  a  considerable  knowledge  of  natnral  pheno- 
mena, and  has  done  a  good  deal  towards  what  his  countrymen 
would  call  the  vulgarization  of  Science,  It  is,  however,  more 
as  a  work  on  physical  geography  than  as  a  general  treatise  on 
biology  that  the  editor  ofiers  this  book  to  the  public,  and  so 
far  as  we  can  see,  the  work  meets  a  want.  With  the  excep- 
tion of  the  classic  volumes  of  Lyell,  we  know  of  no  elaborate 
and  well-illustrated  work  in  our  language  on  physical  geo- 
graphy— if  there  be  such  a  science, — and  we  think,  therefore, 
that  this  volume,  which  Mr.  Adams  has  been  at  some  pains  to 
correct  and  enlarge,  will  obtain  a  favourable  reception  at  the 
hands  of  amateur  readers.  It  is  essentially  a  popular  and  not 
a  technical  scientific  essay. 

The  author  adopts  the  plan  of  dividing  his  work  into  six 
books,  each  of  which  includes  several  chapters,  and  completes 
a  particular  branch  of  the  subject.  Thus  Book  I.  deals  with 
the  situation  of  the  terrestrial  globe  in  space,  and  gives  ample 
details  of  the  different  efforts  of  geographers  and  astronomers 
to  describe  the  nature  of  the  earth's  movements,  and  to  esta- 
blish the  now  well-known  laws  of  the  earth's  relation  to  other 
heavenly  bodies.  Book  II.  treats  of  the  discovery  of  the  form 
and  dimensions  of  the  earth,  and  in  this  we  find  one  of  the 
clearest  popular  accoifnts  that  we  have  yet  seen  of  a  problem 
very  difficult  to  explain  intelligibly  to  young  people. 

In  Book  III.  we  have  an  account  of  the  surface  or  general 
contour  of  the  globe,  of  the  great  mountains  and  valleys, 
table-lands  and  plains,  and  deserts  of  the  earth ;  how  thej 
originatefl,  and  what  forces  are  now  operating  to  alter  or  de- 
stroy them.  This  portion  of  the  work  is  indeed  a  well-prepared 
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digett  of  the  principles  of  ph  jaicol  geology.  Boole  tV.  embraces 
a  diacaasioii  of  the  different  theories  as  to  terrestrial  heat,  and 

also  to  the  Holar  heat  and  climate.  Under  this  heading,  too, 
oomes  the  description  of  glaciers  and  their  inflaeoces,  earth- 
qnakes,  and  Tolcanoea.  The  lakes  and  rirers — all  fresh 
waters — are  comprised  in  Booh  Y. ;  and  lastly,  in  Book  YI., 
we  have  a  sketch  of  the  chief  seas  and  oceans,  and  an  acconnt 
of  the  sea-bed  and  its  contents,  and  of  the  principal  apparatus 
employed  in  sonnding. 

The  illostrations  to  this  work  are  especially  good,  and  they 
are  as  nnmeroos  as  they  are  effective.  As  a  sample  we  beg  to 
refer  oar  readers  to  the  artistic  sketch  on  page  15  of  this 
jonmal,  in  which  a  nnmber  of  Arabs  are  represented  sinking  a 
well.  In  connection  with  this  illnstration,  which  seams  per- 
haps animportant  scientifically,  it  ia  necessary  to  stat«  that 
Arab  well-sicking  is  a  very  different  thing  from  Earopean 
well-sinking.  The  Arab  knows  no  way  of  removing  the  water 
as  he  works,  and  consequently  the  work  is  done  by  divers,  who 
freqnently  labonr  nnder  the  tremendons  pressure  of  a  colamn 
of  water  160  ft.  in  height.  In  conclngion,  we  would  remark 
that,  if  the  editors  of  M.  Fignior's  other  treatises  had  been  as 
eaniest  and  eonscientiooa  in  discharging  their  task  as  Mr. 
Adams  has  been,  we  should  have  less  fault  to  £nd  with  "  adap- 
tations from  the  French,"  and  our  English  readers  would 
receive  something  besides  mere  gandy  pictures,  which,  in  some 
of  the  earlier  of  U.  Fignier's  books,  are  alt  that  is  to  be  found. 
Onr  tbnnks  arc  therefore  due  to  the  editor,  and  indeed  not  lees 


to  the  publishers,  for  this  very  handsomely  ezecntod  and 
accurate  and  nsefal  volume. 


Cups  and  their  Cugtonu.      Second  Edition.     London:   Yao 
Voorst.     1869. 

IF  antiquarian  pursuits,  as  they  were  carried  on  some  ten  or 
fifteen  years  ago,  can  be  called  a  scienoe,  then  this  little 
volnme  which  Mr.  van  Voorst  has  issned  ia  a  scientific  one. 
At  all  events,  those  who  are  interested  in  the  history  of  the 
goblet  should  rnn  through  its  pages,  where  they  will  find  moch 
ancient  lore  to  interest  and  pleaso  them.  The  frontispiecai 
representing  an  antiqne  glass  cop  with  a  sprig  of  borage,  ia 
extremely  pretty,  and  will  make  the  monUts  of  connowseur 
collectors  water.  If  Luther  be  right,  and  "  Wein,  Weiber 
and  Gesang"  hold  so  important  a  rank  in  worldly  affairs, 
assuredly  Cupi  and  their  Cintoma  is  not  withoat  its  value. 


WHO  wonld  think  of  finding  in  an  out-of-the-way  place  libs 
Venezuela  anything  scientific !  and  yet  there  ia  in 
Caracas  an  eicellent  aoientific  body,  aome  of  whose  leading 
members  pay  ns  the  esteemed  oompliment  of  being  readers  of 
SciEHTiFio  Ofikios.  We  have  now  before  ns  the  last  BuUsttn 
of  the  Physical  and  Natural  Sciences  Society  of  Caracas,  and 
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we  an  boand  to  >a;  that  in  every  respect  it  is  more  like  a  copy 
of  the  ProMeiiH^i.of  some  Metropolitan  Society  than  a  Report 
of  so  distant  a  "body  "  aa  that  which  it  repreeenta.  Its  con- 
tents ere  nnmeronB,  but  the  following  papers  are  among  the 
most  important :— "  On  Olave  dicotomica,"  by  A.  £rnat.  "  A 
Visit  to  the  Oares  of  Fenon,"  by  8.  Ugarto ;  "  The  Analyaii  of 
aLooal  Mineral  j"  "On  [7r(u«na«ufru,"by  A.  Ernst;  "Oeologi- 
eal  Notioee  on  the  Anriferoos  District  of  Oaratal,"  by  Dr.  leNeve 
Foster;  and  la«tly,  an  exoellent  paper,  accompanied  by  a  very 
handsome  plate,  on  an  Excursion,  by  M.  A.  Goering,  to  the 
CafM  of  Gnicbaro,  in  the  Valley  of  Caripe.  We  congratnlate 
the  Oaracaa  Society  on  the  great  naefblneaa  of  tta  labonrB,and 


1  fntore  we  shall  receive  its  commaoicatione 


we  trust  that 
more  regnlarly. 


Geological  ilepori  of  the  Exj'loration  of  the  TellotoiionB  and 
Missouri  Rinert.  By  De.  F.  V.  Hatdbh,  Washington  r 
Government  Printing  Office.     1869. 

THIS  ifl  B  most  valuable  addition  to  the  history  of  American 
geology,  and  ia,  indeed,  in  other  respects  a  most  in- 
teresting, volume,  of  which  we  hope  soon  to  roprodnoe  some 
portion  for  the  benefit  of  onr  readers.  It  is  aocompauied  by  a 
very  large  otJoured  map  (4  ft.  by  3  ft.)  of  the  geology  of  the 
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district  described,  and  contains  copions  lists  of  the  minerals 
and  fossils  discovered.  The  appendix  is  especially  important 
to  palaeontologists.  It  embraces  an  acconnt  of  the  Cretaceous 
and  Tertiary  plants,  by  Dr.  J.  S.  Newberry,  Professor  of 
Palaeontology  of  the  School  of  Mines,  Golambia  College,  New 
York,  and  deals  with  nearly  fifty  species. 


CORRESPONDENCE. 


It  is  distinctly  to  be  borne  in  mind  thtt  we  do  not,  bj  inserting  letters,  oonrej 
any  opinion  fayourable  to  their  contents.  We  open  our  columns  to  all,  without 
leaning  to  any ;  and  thus  supply  a  channel  for  the  publication  of  opinions  of 
all  shades. 

No  notice  whateTer  will  be  taken  of  anonymous  communications. 

We  cannot  undertake  to  return  rejected  communications. 


is  890  "  OTor  the  lerel  of  the  Caribbean  Sea.  Ereiy  obBerrer 
directed  his  attention  to  a  certain  part  of  the  firmament,  and  ooimted 
load  the  meteors  he  saw,  telling  at  the  same  time  the  spot  where 
they  became  yisible,  and  the  direction  they  followed.  The  sky  was 
yery  olonded  during  the  greatest  part  of  the  night,  bo  that  in  all  no 
more  than  40S^  meteors  ooold  be  booked,  fzom  one  o'clock,  when  the 
first  was  Tisible  to  5h.  34',  when  the  last  was  seen  in  the  dim  li^ht  of 
the  dawning  day.  Most  of  the  meteors  were  only  yisible  in  a  part  of 
its  way,  the  firmament  being  continually  coyered  here  and  there  by 
clouds ;  but,  by  tracing  on  a  map  the  directions  noted  in  the  list,  the 
lower  were  found  to  conyerge  partly  in  Leo,  partly  in  Perseus ;  28 
meteors  were  noticed  from  TJrsus  major. 

The  maximum  obserred  in  fiye  minutes  was  58,  at  4h.  5' ;  and  in 
the  last  minute  of  these  fiye  29  were  noted. 


The  Pbobable  Seat  of  Volcanic  Action. — From  Fbofessob 

Stbbbt  Hunt. 

Sir, — In  Scientific  Opinion  for  October  27th  (p.  456),  the  Eey. 
Ormerod  Fisher  refers  to  a  suggestion  made  by  him  in  the  Geological 
Magazine  toT  NoTembeTf  IBGS,  that  a  diminution  of  pressure  conse- 
quent on  movements  in  the  earth's  crust  might  cause  rooks  highly 
heated,  but  maintained  in  a  solid  state  by  great  pressure,  to  pass  into 
a  condition  of  liquidity.  Mr.  Scrope,  in  the  succeeding  number  of  that 
magazine,  asserted  that  this  yiew  had  been  advanced  by  him  in  the 
two  successive  editions  of  his  work  on  Volcanos  in  1826  and  1862. 
This  claim  was  denied  by  Mr.  Fisher  in  the  magazine  for  January, 
1869,  and  I  having,  in  a  paper  on  the  probable  seat  of  volcanic  action, 
published  in  the  Geological  Magazine  for  June  last,  ascribed  priority 
in  this  yiew  to  Mr.  Scrope,  Mr.  Fisher,  on  the  occasion  of  the  republi- 
cation of  my  paper  in  your  journal  for  October  20th,  repeats  his 
charge,  and  colls  upon  me  to  sustain  my  assertion.  I  might  with 
propriety  rest  upon  Mr.  Scrope's  own  statement  in  the  Geological 
Magazine  above  referred  to,  but  I  venture  to  refer  your  readers  to  the 
following  passages  in  Mr.  Scrope's  book  on  Volcanos  (edition  of  1862), 
which  have  probably  escaped  the  notice  of  Mr.  Fisher.  Mr.  Scrope 
there  defines  yolcanic  eruption  as  *'  the  extravasation  and  ebullition  of 
subterranean  mineral  matters  (known,  so  far  as  we  are  acquainted 
with  them,  to  contain  water),  which  increased  temperature  or 
diminished  pressure  has  liquefied  and  caused  to  effervesce"  (p.  309). 
He  elsewhere  speaks  of  the  partially  liquid  matter  beneath  a  yolcanic 
vent  as  yarying  in  its  condition  according  to  circumstances  of  tempera- 
ture and  pressure,  which  are  due  to  changes  in  position,  bulk,  weight, 
cohesion,  and  consequent  resistance  of  the  rocks,  as  well  as  to 
variation  in  the  rate  of  heat  from  below  (p.  266).  Those  who  care  to 
follow  the  question  of  pressure  in  its  bearings  on  yolcanic  phenomena, 
are  referred  to  a  little  note  on  this  subject  which  I  have  sent  to  the 
Geological  Magazine, 

Montreal^  Dec,  13, 1869.  T.  Stbbbt  Hunt. 


Mb.  Sobofe,  Mb.  Fisheb,  and  Fbof.  Stsbbt  Hunt.-— From 

Mb.  Fisheb. 

Sib,— -I  have,  within  the  last  week,  received  a  letter  from  Dr.  Sterry 
Hunt,  in  which  he  has  kindly  referred  me  to  a  passage  in  Mr.  Scrope's 
Volcanos,  wherein  the  extravasation  of  mineral  matter  is  attributed 
to  liquefaction  by  increased  temperature  or  diminished  pressure.  It 
occurs  at  page  309  of  the  edition  of  1862.  Thus  my  letter  in  No.  52 
of  your  paper  has  been  answered. 

I  must,  however,  still  think  that  there  is  a  considerable  difference 
between  Mr.  Scrope's  view  of  the  cause  of  yolcanic  outbursts  and  that 
hazarded  by  myself,  as  I  pointed  out  in  the  Geological  Magazine  for 
January,  1869.  I  remain,  Ac., 

O.  Fisheb. 

The  NoyEMBEB  Meteob  Showeb  in  Cabacas. — From  M.  A.  Ebnst. 

Sib, — ^I  hope  you  will  allow  one  of  your  earliest  subscribers  to 
trespass  on  your  valuable  space  by  remittiag  you  for  publication  the 
results  of  the  observation  of  the  November  meteors,  as  seen  here  in 
Caracas. 

The  Sociedad  de  Ciencias  Fisicas  y  Naturales  de  Caracas  desiring 
to  collect  facts  for  the  study  of  the  meteors  in  this  year,  named  a 
committee  of  two  members  (Dr.  Diaz  and  Sig.  A.  Aveledo),  who, 
accompanied  by  several  other  gentlemen,  observed  the  heavens  in 
the  night  from  the  13th  to  the  14th  November,  posted  in  a  con- 
venient position  on  the  fiat  roof  of  the  Oolegio  de  Santa  Maria 
(10"  30*  60"  N.,  69'  15'  W.  Paris),  6-83  »  oyer  the  street,  which 
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The  colour  was  generally  whitish,  like  the  light  of  most  planets ; 
but  there  were  seen  two  red  ones,  four  green  ones,  and  one  blue  one.  A 
great  many  left  phosphorescent  traces ;  that  of  the  red  one,  from  Perseus 
at  3h.  23',  was  visible  for  several  seconds.  Three  reached  the  apparent 
diameter  of  Venus,  and  one  surpassed  it,  the  latter  being  yisible 
through  the  clouds,  although  not  even  Jupiter  and  Sinus  could  be 
distinguished. 

There  was  no  alteration  noted  in  the  barometer,  at  lOh.  p.m.  The 
maximum  was  found  with  684*11''*™ ;  the  minimum  at  4h.  a.m.,  with 
683-81'»«  (reduced  to  0**  C.).» 

1  am  most  truly  yours,  A.  Ebnst. 


The  Phtsioloot  op  Balloon  Ascbnts. — From  M.  W.  d« 

FONyiBLLB. 

MoN  Chbb  MoNStETTB, — ^I  am  very  much  gratified  with  the  article' 
you  have  written  very  ably  on  our  work.  Aerial  Travels,  and  for  the 
publishing  of  the  last  plate  relating  to  Mr.  Glashier's  ascents.  I  think 
you  have  given  some  of  my  colleagues  more  than  their  meed  of  praise. 
And  in  reference  to  my  own  labours,  I  beg  to  direct  your  attentfon  to 
the  supplement  I  have  given  (see  notes)  on  the  results  of  Captive  balloon 
ascents  at  Aehburnham  Park.  In  perusing  with  some  care  that  risumd 
you  can  ascertain  the  real  state  of  affairs  in  aerial  investigations.  The 
era  of  real  scientific  aeronautics  is  not  open  yet,  as  real  afirial  observa- 
tions suppose  balloons  worked  essentially  according|to  soientifio  prin- 
ciples by  aeronauts,  being  strictly  under  the  guidance  of  the  sdentifio 
observers,  and  who  themselves  are  really  educated  for  the  purpose.  Every 
part  of  the  balloon  wants  a. scientific  study  and  disquisition;  viz.,  the 
invention  of  a  good  yamishing  stuff  better  than  linseed-oil,  which  is 
the  only  one  used  up  to  the  present  moment.  Could  you  take  the 
trouble  to  ascertain  if  caoutchouc  dissolved  by  sulphide  o/  carbon 
would  be  serviceable,  if  different  layers,  for  instance,  were  applied 
severally  in  order  to  reach  to  a  thickness  of  [some  i  mm.  together  ? 
The  inconvenience  of  linseed-oil  is  attacking  the  envelope, 
which  very  quickly  loses  every  resistance  by  the  working  of  air 
oxygen,  is  well  known.  I  am  aware  that  in  some  respeots  gas 
derived  from  coal  attacks  india-rubber,  but  the  contact  witii  coal 
gas  being  only  during  a  few  hours  before  the  ascent,  and  no  ascent 
being  to  be  fixed  for  more  than  twelve  hours,  the  inconvenience  from 

^  Our  ootret pondent  has  sent  us  a  wite  diagram  of  th«  taateora,  which,  howerer^ 
it  is  needless  to  reprodooe,  ••  his  ladd  soooiuit  suppUsi  all  the  Safomiatioa 
requirea.-*BD.  S,  0, 
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the  gas  mnst  be  nothing  to  the  objection  arising  from  the  contact 
with  the  air.  If  yon  can  find  somo  snggestion  for  meeting  that 
difflcnlty  yon  will  render  a  real  service  to  science  in  publishing  it,  and 
I  will  be  most  happy  in  trying  it  if  it  comes  within  the  sphere  of  my 
opportunities.  Mr.  Giffard  has  met  the  difficulty  most  cleverly  in 
his  admirable  Ashbumham  Park  balloon,  by  constructing  it  with 
several  envelopes,  which  it  is  impossible  to  use  for  small  balloons  like 
the  one  constructing  now  for  my  private  use,  and  which  will  be 
only  able  to  carry  two  persons,  me  and  my  pupil  in  aSronautry, 
at  a  level  of  3,000  metres,  which  is  sufficient  for  my  purpose. 
On  the  13th  of  December  a  meeting  was  held  at  the  observa- 
tory  under  the  presidence  of  M.  Leverrier.  A  very  able  speech 
was  delivered  by  M.  Bert,  the  new  Professor  of  Physiology  to 
the  Sorbonne,  on  the  effects  of  rarefaction  and  condensation  of 
the  air.  M.  Bert  quoted  several  Aerial  Voyages,  and  the  example 
shown  by  him  was  the  fainting  of  Mr.  Giaisher,  which  you  have 
so  ably  translated  from  the  vivid  description  drawn  by  your 
illustrious  countryman.  Mr.  Bert  has  given  a  very  clever  sug- 
gestion for  explaining  why  people  feel  so  well  in  a  balloon  when  at  a 
moderate  level.  The  diminution  of  pressure  gives  rise  to  an  active 
perspiration  by  the  innumerable  pores  of  the  skin ;  gases  escape  out  of 
the  blood,  and,  if  the  diminution  of  pressure  is  not  loo  large,  car- 
bonic ax^id,  which  is  obnoxious,  will  escape  alone,  while  oxygen  will 
remain.  So  in  some  respects  moderate  aeronauts  will  have  their  blood 
revivified  not  only  through  the  lungs,  but  also  through  their  skin.  It 
shows  that  everything  tending  to  promote  perspiration  through  the 
skin,  as  the  taking  of  a  warm  bath  with  rubbing  before  the  ascent  will 
be  an  excellent  precaution.  Next  time  that  I  go  up  into  the  air  I  will 
try  the  trick.  1  will  take  fresh  linen  too,  and  have  my  hair  eleaned 
at  the  same  time.  But  M.  Bert  was  unquestionably  wrong  in 
explaining  the  fainting  of  Mr.  Giaisher  only  by  the  diminution  of 
pressure.  One  of  the  causes  affecting  your  illustrious  countryman 
was  unquestionably  the  great  cold,  against  which  he  was  not  pro- 
tected. It  is  easy  to  procure  warmth  by  warming  the  samd  taken  for 
ballast,  or  putting  warm  oil  in  a  vase  not  closed,  for  fear  of  diminution 
of  pressure  outside  leading  to  an  explosion.  Besides,  Mr.  Giaisher 
was  busy  taking  numbers,  which  were  entered  into  his  atrial 
log-book,  and  are  very  numerous  indeed.  The  figures  in  the  Appendix 
are  only  a  small  part  of  them.  He  was  writing  and  observing  as  fast 
as  he  was  able  to  do.  But  when  a  man  is  observing  and  writing  he 
oontracts  his  chest,  and  the  process  of  respiration  is  always  unfree. 
Sometimes,  principally  in  the  case  of  careful  observations,  it  is 
entirely  stopped ! !  When  people  are  located  in  a  rarefied  air  they  must, 
on  the  contrary,  lean  on  their  back,  for  having  their  perspiration  as  free 
or  profound  as  possible,  so  that  the  quantity  of  the  air  gives  some  com- 
pensation for  the  rarefaction.  Mr.  Giaisher  was  far  from  taking  that  pre- 
caution which  I  know,  from  his  own  teaching,  is  so  much  wanted.  It  iJa 
not  all,  the  ascent  was  so  quick  that  mercury  was  falling  perhaps  a  4*  in. 
per  minute.  Then,  persons  in  the  car  were  almost  in  the  position  of 
living  beings  under  the  pneumatic  bell,  where  water  can  be  congealed 
in  summer  by  the  evaporating  process,  and  no  other  cause !  If 
this  letter  was  not  too  long,  I  should  insist  upon  other  theoretical 
considerations,  showing  that  your  illustrious  countryman  is  far  from 
having  founded  the  Colonne  d' Hercules  in  the  air,  which  he  is  the  first 
to  acknowledge ;  I  wiU  explain  all  that  at  the  next  meeting,  13th  of 
January,  at  the  Boyal  Observatory,  as  well  as  many  other  considera- 
tiona  leading  to  the  same  end,  and  I  expect  I  shall  be  able  to  show 
that  man  is  far  from  homing  penetrated  into  the  avr  to  the  utmost 
heights* 

Your  most  faithful  fellow  aerial  traveller. 


30,  Rue  des  Abbesses,  PaH.s, 


W,  DB  PONVIBLLB.* 


Bock  Matbsial:  Fboh  whence  Derived. — From  Mb.  G.  Bacb. 

Sib, — ^In  explanation  of  the  position  I  take  in  query  second  in  my 
letter  in  a  recent  issue  x>f  Scientific  Opinion,  and  in  answer  to 
your  inqniry,  "  How  does  Mr.  Bace  obtain  littoral  action  without  a 
shore,  and  if  a  shore,  why  not  dry  land  F  "  I  beg  to  say  that  in  the 
iUoatration  used  in  the  above  query  both  littoral  action  and  dry  land 
an  implied  as  well  as  stated,  and  are  used,  not  to  prove  that  a  shore 
can  exist  without  dry  land  or  vice  vers6,,  but  that  the  removal  of  a 
bloek  of  rock  from  a  distant  to  a  n^or  point  in  space  by  denudio 
action  is  not  essential  to  its  attaining  the  pebble  form. 

Bttt  in  my  first  query  neither  littoral  action  nor  dry  land  are  im- 
plied, and  it  is  intended  to  elioit  information  as  to  whether  water  can 
in  any  other  form  than  the  littoral  give  to  a  crystal  or  piece  of  quartz 
the  pebble  form,  or  if  it  is  only  on  a  shore  that  water  has  motion  so 
thai  it  can  suliject  a  piece  of  rock  to  its  influence,  or  to  find  out  if 
there  may  have  been  shallows  without  a  shore,  or  deeps  where  water 
aotton  did  not  cease.     Information  on  these  points  will  oblige, 

Yonrs  respectfully, 

Weardale,  Dec,  24,  1869.  Geobgb  Bacb. 

^  Oar  vorrespondtfnt  has  written  in  English,  and  though  his  styls  is  a  little 
Tigorons  here  and  there,  we  prefer  to  leave  his  letter  as  written,  as  it  expresses 
vefj  forcibly  the  writer's  yiews.— En.  S,  O, 


Amcebm  pbom  Atlantic  Sea-bed. — From  Mb.  C.  S.  Wakb. 

Sib, — ^I  am  hardly  surprised  at  your  expressing  wonder  at  my  as 
sertion  as  to  the  presence  of  AmoBbw  in  an  infusion  of  Atlantic  "  chalk 
mud."  As  to  the  truth  of  the  assertion,  however,  there  can  be  no 
doubt,  and  fortunately  I  am  able  to  produce  the  corroborative  evidence 
of  my  friend  Dr.  C.  Carter  Blake,  whose  letter  to  me  on  the  subject  you 
will  see  below.  That  the  Am^sbce  were  not  introduced  from  any  other 
source  I  am  convinced,  as  I  have  taken  great  care  to  prevent  the  in- 
troduction of  foreign  organisms  into  the  infusions.  I  oannot-say  that, 
judgingfrom  the  presence  of  other  free  moving  organisms,  lamsurprised 
at  finding  AmoebcB  under  the  circumstances  named — ^the  leas  so  as  I 
have  met  with  them  in  an  infusion  made  from  the  hardened  sedimen- 
tary deposit  attached  to  sea-weed  taken  out  of  the  Gulf  Stream,  of 
which  I  send  you  a  specimen.  I  may  mention  that  about  a  fortnight 
ago  I  wrote  to  Dr.  Carpenter  telling  him  of  the  above  facts. 

While  on  this  subject  I  may  state  that  a  few  days  ago  I  observed,  at  the 
bottom  of  a  bottle  containing  an  infusion  of  the  "  chalk-mud,"  a  round, 
fluffy-looking  mass,  totally  unlike  anything  I  had  before  met  with.  On 
examining  a  portion  of  it  under  the  microscope,  I  found  that  it  consisted 
of  a  dense  aggregation  of  fibres.  It  appears,  in  fact,  to  be  a  regular 
fungoid  growth,  presenting  many  of  the  phenomena  I  have  elsewhere 
described  in  connection  with  microscopic  vegetation.  The  most 
curious  phenomena,  although  not  limited  to  this  particular  case,  is 
the  association  of  coccoUths  with  the  fibres,  not  a  mere  adhesion,  but, 
so  far  as  I  can  judge,  an  actnal  vital  connection.  To  enable  yon  to 
judge  of  this,  I  send  you  a  slip  containing  a  portion  of  the  fungoid 
substance,  and  which  shows  other  curious  phenomena — notably  numer- 
ous spicules,  I  am  yonrs  obediently, 

Gray's4nn,  Dec.  27, 1869.  C.  Staniland  Wake. 


Anthropological  Society  of  London,  4,  St.  Martin' s-place,  W.C. 

December  23,  1869. 

Mt  deab  Mb.  Wake, — ^Without  entering  into  the  controversy 
respecting  the  microscopical  discoveries  you  have  made,  I  have  great 
pleasure  in  expressing  my  entire  assent  to  the  proposition  that  I  saw 
specimens,  undoubtedly  referrible  to  Amosba,  in  your  slides  from  the 
Atlantic  seabed.  There  can  be  no  doubt  that  they  were  true 
Amxboe,  Yours  very  truly, 

C.  Cabtbb  Blakb,  F.G.S. 
Lecturer  on  Comparative  Anatomy, 
0.  S.  Wake,  Esq.,  F.A.S.L.  Westminster  Hospital. 


Who  Fibst  Captitbbd  Pltisia  Ni  ? — From  Mb.  Dobyillb. 

Sib, — Having  observed  in  Scientific  Opinion  some  interesting 
correspondence  relating  to  Mr.  Newman's  British  Moths,  I  venture  to 
trouble  you  with  this  communication,  for  the  purpose  of  drawing 
attention  to  an  expression  in  that  work  calcalated  to  mislead  its 
readers  concerning  Plusia  Ni,  which  I  was  tha  first  to  capture  in  this 
country,  and  which  was  introduced  by  Dr.  Knaggs  into  our  lists  on 
the  authority  of  my  specimen. 

Mr.  Newman's  reputation  as  a  naturalist  makes  the  expression  to 
which  I  allude,  viz.,  "  Is  said  to  have  been  taken,"  carry  with  it  a 
doubt  as  to  the  accuracy  of  Dr.  Knaggs's  judgment ;  and  may  lead 
many  to  infer  that  he  was  in  error,  and  that  no  such  insect  had  been 
captured. 

Surely  Mr.  Newman's  long  experience  must  have  shown  him  that 
individual  insects  frequently  vary,  more  or  less,  from  the  type-form  of 
their  species ;  and  he  should  not  claim  for  himself  the  sole  power  of 
furnishing  an  accurate  description ;  nor  should  he  indirectly  throw 
doubt  on  the  opinions  of  his  fellow-labourers  bysuch  an  expression  as 
"  IS  said." 

In  order  that  the  fact  should  not  be  subjected  to  a  doubt,  even  in 
Mr.  Newman's  mind,  I  have  submitted  my  insect  to  the  inspection 
of  Mr.  Doubleday,  who  pronounces  it  to  be  "a  very  fine  specimen  of 
Plusia  Ni,**  I  am,  Sir,  yours  faithfully, 

Alphington,  Exeter,  Dec,  24, 1869.  H.  Dobville. 


J 


DiPLODTTS  aiBBOSus. — From  Mb.  Babkas,  F.G.S. 

-Sib, — ^The  Christmas  holidays  have  afforded  me  a  few  hours  leisure 
in  which  to  clear  off  the  shale  from  a  mass  of  remains  of  Diplodns, 
which  has  been  in  my  possession  for  a  considerable  period,  and  I 
desire  to  report  to  your  readers  the  result  of  the  examination.  The 
slab  in  which  the  fossil  remains  are  imbedded  consists  of  a  compact, 
evenly  laminated,  and  homogeneous  mass  of  shale,  which  was  obtained 
from  the  Northumberland  Low  Main  seam.  The  length  of  the  piece 
of  shale  is  20  in.,  and  the  width  is  12  in.  Lying  parallel  to  each  other, 
and  angolarly  across  the  shale  are  two  masses  of  partially  ossified 
cartilaginous  matter ;  the  length  of  one  of  the  masses  is  13  in.  and  the 
breadth  is  4^  in.,  the  length  of  the  second  mass  is  9  in,  and  the  width 
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4  in. ;  the  averago  thickness  of  these  semi-cartilaginous  masses  is 
aboat  iin.,  but  in  some  parts  they  are  upwards  of  |in.  in  thickness. 
The  surfaces  of  the  cartilage  are  uneven,  and  present  in  yarious 
places  well  elevated  ridges,  which  appear  to  exhibit  the  natural  form 
of  the  cartilage  rather  than  the  results  of  uneven  pressure  after  deposi- 
tion. The  cartilage  consists  of  small,  flat,  granular  fragments,  which 
present  the  appearance  of  coarse  sandstone,  when  examined  en  masse 
in  a  fractured  part  of  the  specimen,  but  on  the  unbroken  surfaces  of 
the  remains  they  are  small,  bright,  and  glistening,  and  somewhat 
resemble  in  form  and  size  the  shagreen-like  dermal  covering  of  cartila- 
ginous fishes,  or  the  scales  of  Acanthodes.  Notwithstanding  the 
roughness  of  the  surface  of  the  partially  ossified  cartilage,  the  shale 
can  be  lifted  from  it  with  comparative  ease,  and  the  surface  of  the 
mass  remains  well  exposed.  Upon  the  shale  containing  the  masses 
of  cartilage,  and  scattered  unevenly  over  its  entire  surface,  there  are 
67  well-exposed  teeth  of  Diplodus  gibhosus,  they  are  lying  in  every 
conceivable  position,  and  present  at  one  glance  every  possible  aspect 
of  the  external  appearance  of  the  teeth — fronts,  backs,  sides,  roots, 
apices,  &c. 

The  average  length  of  each  tooth  is  f  in.,  the  largest  are  i  in.  long, 
and  the  smaUest  about  -fg  in. ;  they  are  placed  for  the  most  part  very 
nearly  upon  one  uniform  level,  which  corresponds  with  the  positions 
of  the  cartilage,  but  at  intervals  where  the  shale  has  been  cleared  off 
to  more  than  an  average  depth,  there  are  distinct  indications  of  other 
teeth,  rendering  it  probable  that  upon  and  in  this  slab  alone  there  are 
about  100  specimens  of  Diplodi,  and  these  being  aggregated  into  a 
comparatively  small  area,  and  deposited  .near  masses  of  caxtilaginous 
matter,  make  it  almost  certain  that  the  whole  of  them  belonged  to 
one  fish ;  and  the  entire  absence  of  small  teeth  renders  it  also  probable 
that  each  fish  of  the  genus  Diplodus  had  teeth  of  nearly  uniform  size. 
It  may  fairly  be  inferred  that  the  masses  of  cartilage  now  before  me 
belonged  to  the  head  of  this  coal-measure  Plaooid,  but  the  order  of 
the  arrangement  of  the  teeth  is  not  at  all  indicated  by  the  specimen 
in  my  possession,  and  none  of  the  specimens  in  my  oaT)inet  give  the 
least  indication  of  the  order  of  arrangement  of  the  teeth.  The  spines 
of  Pleuracanthus,  which  are  supposed  to  belong  to  Diplodus,  are  not 
present  on  my  large  slab.  I  am  yours  obediently, 

Nnccastle-OTi'Tyne,  Dec.  25,  1869.  T.  P.  Baskas,  P.G.S. 


Sir  WiLLiAK  Thomson  versus  GEOLoay. — From  Mr.  Menteath. 

SiE, — To  answer  your  correspondent  "  B.  A.*'  I  should  have  to  dis- 
cuss matters  of  chemico-geologic  and  other  detail.  I  must  hope  that 
he  will  excuse  my  deferring  my  answer.  I  see  that  I  cannot  leave  the 
subject  of  my  last  letter  in  the  state  I  left  it  there,  but  must  continue 
at  greater  length.  I  think  that  a  general  treatment  of  the  matter 
may  be  useful ;  &nd  if  it  be  said  that  in  this  manner  I  am  taking  any 
undue  advantage,  I  would  reply  that  I  thus  expose  a  larger  front  to 
attack.  In  what  follows  below,  and  in  one  succeeding  communica- 
tion, I  shall  present  such  a  general  treatment ;  and  immediately  after, 
I  shall  endeavour  to  answer  *'  B.  A.'b  "  remarks — and  any  other  objec- 
tions that  may  appear — as  fully  as  your  space,  the  patience  of  your 
readers,  and  my  own  time  may  permit. 

In  the  mean  time,  however,  I  would  remark  that  I  do  not  think  I 
am  bound  to  produce  a  clear  and  complete  explanation  of  the  obscure 
facts  treated  by  Sir  W.  Thomson  to  justify  myself  in  considering  his 
opinions  about  those  facts  as  vague  assumptions.  And,  further,  I  would 
add,  that  I  do  not  hold  the  same  opinion  as  to  the  importance  of  the 
subject,  in  itself,  that  appears  to  be  entertained  by  '*  B.  A."  I  do  not 
admit  that,  as  the  North  BHtish  Reviewer  has  said,  '*  By  far  the 
grandest  question  in  geology  proper  is  that  of  the  original  formation 
and  early  history  of  the  earth."  But  I  hold  that  the  grandeur  of  a 
question  of  science  is  phiefly  commensurate  with  its  relations  to  truth. 
And,  after  the  example  of  Hutton  and  the  other  geologists  to  whose 
influence  we  owe  the  superiority  of  British  geology,  I  hold  that  ques- 
tions of  cosmogony  have  nothing  to  do  with  the  science  of  geology. 
With  the  materials  hitherto  at  our  disposal,  such  questions  cannot  be 
seriously  treated  by  geology  or  by  any  other  science,  without  ignoring 
the  principles  of  positive  philosophy — the  philosophy  of  neither  Kant 
nor  Comte,  any  more  than  the  modem  atomic  theory  is  of  Democritns, 
but  that  fashion  of  thought  to  which  the  results  of  investigation  have 
forced  scientiflo  men 

If  by  "power  of  reasoning"  be  nndentood  mental /oree,  that  ia  leas  exerted  in 
xnatbemfttioa  than  in  $mj  other  intelleotaal  purtnit.  Aa  Warburton  trolj  aaya. 
**M€ah«wudiealdtmontirationuthe  «a9Uti9xerci$»oftea«m"  ....  Mathematioal 
atiidy  ie  the  tot  j  worst  gymnaatrc  of  the  intellect— the  rerv  worst  preparatWe  for 
reaaoning  correctly  on  matters  (and  these  are  only  not  all  the  objects  of  baman 
concernment)  in  which  the  mind  moat  actively  precede  and  not  paaaiveiy  follow  the 

CTolntion  of  ita  objeota liow  mathematica  are,  aa  ia  uniTersally  confessed, 

the  ecmett  of  all  teUneei.     Their  perspicuity  ia  ezceaaiYC,  and  thna  they  only 

conduce  to  ezerctae  the  patience  and  attention A  man  is  made  to  "  reaaon 

jaatly  in  mathematica"  in  the  aame  manner  in  which  a  man  ia  made  to  walk  straight 
in  a  ditoh.— HuciLTOF,  Noiet  to  Eeid, 

In  pure  mathematica,  for  instance,  &c.  In  geology  (to  take  an  instance  of  an 
oppoaite  kind)  the  most  extensive  information  ia  requisite;  and  though  aonnd 
reaaoning  ia  called  for  in  making  uae  of  the  knowledge  acquired,  it  ia  well  known 
what  erroneoua  ayatema  have  been  devised  by  powerlm  reaaoners  who  have  aatiafied 
themaelTea  too  soon  with  obterTations  not  samdentlyaocarste  and  exteuiTe 


No  maffer  offaH  can  be  mathematically  demonatrated,  though  it  mav  be  prored 
in  such  a  manner  aa  to  leave  no  doubt  on  the  mind.  ....  It  haa  been  rightly 
remarked  (by  Dngald  Stewart)  that  mathematical  propoaittona  are  not  properiy 
trae  or  false  in  the  same  aesae  aa  any  propoaition  respecting  i«al  fact  is  so  ealled. 
— Whatslt,  Logic, 

The  aciencea  which  deal  exoloaively  with  apace  and  time  are  aeparated  by  the 
profonndeat  of  all  diatinctiona  from  the  aciencea  which  deal  with  the  exiatences 
that  apace  and  time  contain.— Spxvcxs,  CIom*.  qf  Be, 

Manipulation  ia  to  chemistry  what  Bacon  conceived  mathematici  to  be  to  aeieoee, 
and  as  such  "ahoold  know  her  place." i—GsaviLLX  Williams,  Stnidbook  iff  Ckem, 

Munip, 

•  

P  quote  the  above,  especially  d  Vaddresse  of  Sir  W.  Thomson's  backer 
in  the  North  British  Review.  And  I  would,  further,  congratulate  the 
latter  gentleman  on  his  admirable  manner  of  employing  two  of  the  most 
ambiguous  terms  in  the  English  language.  '*  Mathematics,"  he  says, 
"has  the  special  advantage  (possessed  by  no  other  method)  of  being  i^le 
to  estimate  numerically  the  weight  or  value  of  every  conclusion  he 
furnishes."  Now  of  three  things  one.  Either  this  means  that  only 
that  which  is  expressed  in  numbers  is  numerically  expressed;  a 
senseless  truism.  Or  it  means  that  numerical  expression  is  equal  to 
intellectual  value ;  whence,  a  thousand  absurdities  equals  a  thousand 
truths.  Or  it  means  that  only  what  is  expressed  in  numbers  has  any 
important  weight  or  value:  then  the  following  must  be  admitted, 
which,  to  prevent  cavilling,  I  write  in  strict  logical  form : — 

Whatever  cannot  be  expressed  in  numbers  has  no  important  weight 
or  value ; 

The  Beviewer  cannot  be  expressed  in  numbers; 
.  *  .The  Beviewer  has  no  important  weight  or  value. 
The  Beviewer  himself  countenances  nicknaming  in  the  present  matter; 
I  bow  to  his  taste,  and  suggest  that  we  call  him  Dogberry. — Bat  I 
return  to  Sir  W.  Thomson. 

If  we  found  a  million  tombstones,  inscribed  with  characters  that 
could  be  read  into  intelligible  and  simple  Latin  sentences,  we  should 
conclude  that  the  people  represented  by  them  were  acquainted  with 
the  Latin  language. .  If  the  letters  were  scattered  in  their  arrange 
ment,  we  should  object  to  their  being  united  so  as  to  form  an  unin- 
telligible abracadabra,  however  imposing  to  the  imagination.  And 
should  a  philologist  inform  us,  that  according  to  the  principles  of  philo- 
ogy  the  Latin  language  could  not  have  existed  at  the  time  those 
tombstones  represented,  we  should  reply  that  those  principles  must 
be  drawn  from  all  the  fiicts  concerned,  and  that  the  sooner  he  set  to 
work  to  adapt  them  to  the  facts  the  better.  Principles  of  science 
are  simply  the  summed  up,  short-hand,  results  of  many  observations ; 
when  we  reaaon  down  from  principles  to  facts  we  test  the  value  of 
the  principles  themselves :  if  we  find  them  coincide  with  other  evidence 
besides  that  which  has  been  considered  in  their  adoption,  they  are 
confirmed ;  if  not,  they  are  weakened,  for  the  mistake  may  as  well  be 
on  one  side  as  on  the  other.  The  notion  of  absolute  truth  by  deduc- 
tions is  an  ancient  phantasm.  Could  Archimedes  have  found  a  fixed 
point,  he  might  have  moved  the  world ;  but  no  fixed  point  has  ever 
yet  been  found,  nor  is  there  any  ground  of  presumption  that  one  ever 
will  be  found.  This  is  the  old  striving  of  the  Hermetics  for  tho 
Stone,  that  often  ended  in  the  self-delusion  that  they  had  attained  it ;  it 
reminds  us  of  Paracelsus  and  the  brandy-bottle,  with  the  delusive 
elevation  of  its  effects. 

But  what  does  Sir  W.  Thomson  mean  by  the  principles  of  natural- 
philosophy  P  Does  the  contradiction  he  asserts  really  exist  between 
those  principles  and  the  results  of  geology ;  or  are  there  in  Sir  W. 
Thomson's  arguments  certain  merely  conjectural  assumptions  slipped 
in  among  truths  of  physics  and  mathematics,  and  on  which  the 
geological  bearing  of  Ids  arguments  altogether  depends,  thus  explain- 
ing why  such  attacks  are  not  made  or  countenanced  by  others  equally 
well  acquainted  with  the  principles  of  natural  philosophy.  The  latter 
is  the  case.  The  geological  bearing  of  Sir  W.  Thomson's  arguments 
depends  on  the  following  assumptions : — 

1.  That  the  heat  observed  in  mines  and  other  excavations  reprC' 
sents  the  earth's  original  heat, — The  question  of  the  origin  of  such 
observed  heat  we  know  to  be  an  extremely  complex  one.  The  science 
of  chemical  geology,  raised  by  such  observers  as  Bischof  and  Delesie, 
shows  that  many  really  existing  causes  of  that  heat  must  be  at  least 
allowed  for  in  our  estimations ;  and  affords  a  strong  presumption, 
especially  considering  the  imperfect  state  of  our  knowledge  regarding 
the  conduction  of  heat  in  rocks,  that  the  heat  observed  may  be 
entirely  due  to  buried  organic  matter,  electricity,  pressure,  friction, 
and  other  such  causes.  Sir  W.  Thomson's  choice  of  the  view  that 
suits  his  purpose  can  only  be  founded  on  mere  conjectural  assumption. 

2.  That  the  observed  ret^j/rdabion  of  the  earth's  rotaUon  represents 
the  effect  of  tidal  retardation . — It  is  admitted  that  this  observed  retaxdo- 
tion  may  be  due  to  variation  in  the  quantity  of  ice  at  the  poles,  or 
to  the  fall  of  meteorites.  Professor  Huxley  cannot  be  expected  to 
show  that  a  slight  rise  in  the  average  levcd  of  the  sea  has  taken 
place  during  the  last  twenty-five  centuries,  for  the  obvious  reason 
that  no  means  of  making  such  a  measurement  exist.  But,  similarly, 
it  may  be  asked  can  Sir  W.  Thomson  show  any  probabili^  that  the 

^  I  have  not  a  Baoon  at  hand. 

s  Errata  in  last  letter :  principle  for  frnuipUti  Abaderas  for  Ahadfosi  Ball^ 
for  ValUet, 
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n&taral  condition  of  the  nniverse  is  a  state  of  chaotic  porridge  ? 
We  know  that  the  ice  at  the  poles  has  greatly  varied,  and  tiiat 
meteorites  do  fall.  Bat  the  d  priori  argnment  for  tidal  retardations 
when  opposed  to  the  results  of  geology,  recalls  the  objection  of 
Galileo's  opponents  that  if  the  earth  rotated  the  bodies  on  its 
Borfaoe  would  fly  off.  Sir  W.  Thomson's  choice  of  the  view  that 
suits  his  purpose  can  here  also  be  only  founded  on  mere  conjecture. 
It  may  even  be  stdd  that  here  there  is  a  presumption  against  the 
yiew  he  chooses,  and  the  amount  of  the  retardation  actually  ascer- 
^  tained  is  very  hypothetical. 

3.  That  the  present  general  form  of  the  earth  was  acquired  by 
consolidation  from  a  state  of  fusion^  and  has  remained  unchanged 
ever  since.  — This  form  of  the  earth,  it  has  been  shown  (see  Jake's 
"  Manual,"  Ao.),  would  naturally  result  from  the  action  of  denuda- 
tion) with  winds,  currents,  &o.),  whatever  it  might  have  been  originally. 
There  is  certainly  strong  reason  to  believe  it  could  not  have  remained 
unchanged.  This  also,  then,  is  at  best  a  mere  assumption. 

4.  "  "the  estimates  here  are  necessarily  very  vague,  but  yet,  vague 
as  they  are,  I  do  not  know  that  it  is  possible,  upon  any  reasonable 
estimate,  founded  on  known  properties  of  matter,  to  say  that  we  can 
believe  the  sun  has  really  illuminated  the  earth  for  five  hundred 
million  years."  These  words  of  Sir  W.  Thomson's  I  think  relieve  me 
from  the  obligation  to  prove  by  argument  that  his  reasoning  from  the 
sun's  heat  is  grounded  on  mere  conjesture ;  and  surely  Sir  W.Thomson 
does  not  really  suppose  that  a  "submarine  wire,"  or  an  "under- 
ground railway,"  are  adequate  representations  of  the  necessfury 
alternative.  It  is  quite  true  that  the  human  mind  has  "  a  wish  to 
investigate  and  a  capacity  for  investigating;"  but  I  have  always 
understood  that  a  chief  element  of  scientific  discipline  is  the  learning 
not  to  frame  solutions  till  we  have  a  pretty  intimate  knowledge  of 
the  facts  concerning  what  we  wish  to  explain.  Now  have  we,  as  yet, 
any  satisfactory  knowledge  of  the  facts  concerning  the  origin  and 
ultimate  natare  of  the  sun's  heat  ?  Has  not  Sir  W.  Thomson  been  too 
exclusively  engaged  with  the  phenomena  of  artificial  machines  when 
framing  the  principle  of  the  dissipation  of  energy  P  And  is  he  really  so 
certain  of  the  universality  and  adequacy  of  his  knowledge  that  he  can 
fairly  call  the  phenomena  of  the  sun's  heat  a  miracle  if  they  do  not  at 
once  adapt  themselves  to  the  principles  he  admits  ?  Whence  comes 
the  new  tmiversal  principle  of  the  dissipation  of  energy,  since  to  it 
the  vast  field  of  solid  facts  embraced  by  geology  is  to  be  adapted  as 
best  it  may,  and  the  sun  to  be  called  a  miracle,  or  else  disposed  of  in 
any  manner  that  may  suit  that  "  principle  "  ?  Such  speculations  may 
be  interesting  and  entertaining  in  thomselros,  but  ^hen  set  against 
the  serious  results  of  science  they  become  absurd. 

Well,  now.  Sir  W.  Thomson's  argnment  from  the  heat  of  the  earth 
involves  the  admission  of  the  grounds  of  his  argument  from  the 
sun's  heat ;  and  his  argument  from  the  form  of  the  earth  involves  the 
admission  of  the  grounds  of  his  argument  from  the  heat  of  the 
earth;  so  that  his  reasoning  is  not  "strictly  cumulative"  as  the 
North  British  Reviewer  has  said.  And  his  arguments  are  altogether 
dependent  on  mere  conjecture.  And  his  conclusions  do  not  oven 
strictly  follow  from  these  conjectures ;  but  subordinate  assumptions 
are  introduced  in  the  working  out.  So  that  his  premises,  being 
merely  conjectural,  his  conclusions  are  less  than  merely  conjectural. 
Therefore,  I  hold  that  I  am  justified  in  employing  the  term  "vague 
assumptions"  to  characterize  Sir  W.  Thomson's  objections  to  geo- 
logy. And  il  it  be  said  that  I  prove  too  much,  a  similar  charge  may 
be  made  against  the  arguments  of  Sir  W.  Thomson. 

According  to  these  assumptions  a  certain  superior  limit  is  assigned 
as  the  highest  allowable  to  geological  times.  Against  this  stands  the 
general  testimony  of  geologists  to  the  necessity  of  admitting  a  much 
longer  period,  as  the  lowest  that  can  be  adapted,  without  the  intro- 
duction of  violent  and  unjustified  hypothesis,  to  the  explanation  of  the 
geological  record ;  and  over  and  above  this  testimony  there  stands, 
firsti  the  strong  probability  that,  owing  to  the  imperfection  of  the 
geological  record,  a  much  longer  time  must  be  admitt<ed ;  secondly, 
the  clear  possibility  that  the  geological  record,  spared  by  the  ever 
active  processes  of  metamorphism,  may  represent  but  a  trifling  frag- 
ment of  the  history  of  the  earth  ;  and,  thirdly,  the  remarkable  absence 
throaghout  so  rich  a  fleld  as  that  of  geology  of  any  traces  of  a 
beginning,  or  anything  affording  clear  presumption  of  an  end. 

The  principle  of  the  degradation  of  energy  has  only  very  recently 
been  introduced  into  physics.  The  principles  of  Button  have  been 
growing  in  strength  ever  since  the  end  of  the  last  century.  That 
geology  on  these  principles  is  geology  proper,  and  that  catastrophism 
is  merely  a  temporary  aberration;  that  the  one  is  consistent  with 
reason  and  the  results  of  philosophy,  and  the  other  consistent  with 
contradiction  and  the  results  of  sophistry,  I  propose  to  indicate  in  a 
succeeding  communication.  At  the  same  time,  I  shall  endeavour  to 
show  that  evolutionism — seemingly  here  a  product  of  the  peculiarly 
British  philosophy  of  universal  compromise — is  also  unjustified,  and 
to  indicate  briefiy  the  true  genesis  and  practical  bearings  of  the 
contradiction  between  geology  and  the  opinions  of  Sir  W.  Thomson. 

For  the  present  I  find  the  arguments  of  Sir  W.  Thomson  depend 
essentially  on  mere  conjecture.    As  such  the^  have  i^o  claim,  to  modify 


or  in  any  sense  disturb  the  generalizations  from  facts  that  resume 
the  vast  and  serious  science  of  geologry.  Conjectures  drawn  from 
scarce  trodden  fields  of  research  cannot,  although  dressed  up  in  all 
the  panoply  of  mathematics,  interfere  with  the  results  of  largely 
grounded  and  infinitely  confirmed  investigation;  although  speculation, 
not  inconsistent  with  such  results,  may  be  admissible,  even  when, 
from  the  obscurity  of  its  field,  it  may  be  necessarily  vague.  And 
hence,  even  should  those  views  of  the  obscure  questions  concerned 
in  Sir  W.  Thomson's  arguments,  which  we  may  accept  as  an  alterna- 
tive to  his  views,  prove  vague,  and  more  or  less  unsatisfactory,  yet 
they  possess  the  inestimable  advantage  of  not  contradicting  the  results 
of  serious  investigation — ^an  advantage  that,  in  matters  of  ultra- 
scientific  speculation,  I  cannot  but  regard  as  supreme. 

If  I  am  mistaken  in  my  estimation  of  the  worth  of  Sir  W. 
Thomson's  arguments,  and  it  should  appear  that  they  are  good  ones, 
the  question  will  then  be  as  to  their  relative  worth,  compared  to 
the  evidence  of  geology.  To  strike  a  balance  of  that  sort  would,  I 
submit,  be  rather  difficult:  I  should  be  sorry  to  attempt  it.  But 
supposing  that  accomplished,  it  would  then  be  time  to  consider  the 
manner  and  the  scope  of  the  reform  so  positively  demanded  by  Sir  W. 
Thomson.  For  surely  that  reform  would  require  discussion.  As  I 
can  at  present  make  any  sense  of  it,  it  seems  to  mean  that  geolo- 
gists are  to  throw  away  the  traditions  of  their  science  and  the  long 
result  of  all  admittedly  correct  reasoning  aud  responsible  accurate 
survey,  and  to  accept  in  place  of  these  any  loose  notions  and  d 
priori  theories  that  happen  to  suit,  at  any  given  date,  the  latest 
pursuits  of  Sir  W.  Thomson  in  his  particular  field.  The  reform  he 
proposes  seems  a  reform  of  the  human  intellect,  to  make  us  all  Sir 
W.  Thomsons,  or  rather  to  establish  a  scientific  ultramontanism, 
Sir  W.  Thomson  as  pope.  If  geology  is  a  branch  of  physics,  phy- 
sics is  a  branch  of  geology.  But  geologists  will  not  trouble  themselves 
with  reforming  so  hopeless  a  case  as  Sir  W.  Thomson's.  Happily, 
the  physios  taught  at  Glasgow  is  not  necessarily  the  standard  of 
British  physics  any  more  than  the  geology  taught  thirty  years  ago 
at  C^lasgow  (whatever  that  may  have  been)  was  the  standard  of 
British  geology. 

X  have  indicated,  I  think,  some  of  the  difficulties  and  relations  of 
the  question ;  I  can  pretend  to  little  more,  but  believe  I  can  support 
what  I  have  said. 

Lastly,  as  I  may  fairly  be  accused  of  undue  presumption  in  ven- 
turing on  the  criticism  of  so  difficult  a  matter  as  the  discussion  in 
hand,  I  would  reply,  that  I  think  the  subject  cannot  fitly  be  dropped 
after  the  extraordinary  statement  of  it  that  has  appeared  in  so 
infiuential  a  journal  as  the  North  British  Revieio.  I  have  waited 
in  hope  that  it  would  be  continued  by  some  worthier  hand ;  but,  so 
far  as  I  am  aware,  it  has  been  dropped.  Therefore  I  have  ventured 
to  reopen  it,  and  am  ready  to  defend  my  words.  I  speak  as  a  private 
in  the  ranks  of  science,  but  the  principles  I  am  defending  I  believe  to 
be  truth ;  and  I  remember  the  ancient  adage,  "  Quid  times,  Cecsarem 
vehis."  I  remain,  &o., 

St.  Jean  de  Luz^  Dec.  18, 1869.  P.  W.  Stuaet  Mbnteath. 
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Beeretariea  of  Bocietira  will  obliffe  ut  by  regularly  forwarding  "AbstraeU  of 
ProoeedingB ;  "  and  they  would  do  much  to  enfaauoe  the  tntereet  and  Buceesa 
of  their  meetings  if  they  would  enable  ua  to  publish  in  anticipation  "  notices 
of  papers  to  be  read." 

GEOLOGICAL  SOCIETY. 

Decsmbek  22nd. — ^Professor  Huxley,  LL.D.,  F.B.S.,  in  the  chair. 
John  Hopkinson,  Esq.,  of  8,  Lawn-road,  Haverstook-hiU,  N. ;  Samuel 
John  Sanders,  Esq.,  M.A.,  vice-master  of  the  Beds  Middle-class 
Public  School ;  and  Jabez  Church,  Esq.,  C.E.,  of  17b>  Great  George- 
street,  Westminster,  S.W.,  and  Chelmsford,  Essex,  were  elected 
fellows  of  the  society.    The  following  communications  were  read  :•— 

"  On  the  Iron-ores  Associated  with  the  Basalts  of  the  North-east  of 
Ireland,"  by  Ralph  Tate,  Esq.,  Assoc.  Linn.  Soc,  F.G.S. ;  and  John 
S.  Holden,  M.D.,  F.G.S. — The  authors  introduced  their  account  of  the 
iron-ores  of  the  Antrim  basalts,  by  stating  that  since  1790  an  iron 
band  had  been  known  in  the  midst  of  the  basalt  of  the  Giant's  Cause- 
way, but  that  only  within  the  last  few  years  have  further  discoveries 
been  made,  which  have  developed  a  new  branch  of  industry  in  the 
north-cast  of  Ireland.  The  iron-ore  of  the  numerous  exposures  was 
considered  to  represent  portions  of  one  sheet  extending  uniformly 
throughout  the  basalt  and  over  a  very  large  area.  Indeed,  every- 
where the  iron  band  and  its  associated  rock-masses  present  identical 
features,  from  which  the  authors  deduced  the  following  generalized 
section : — 

The  underlying  basalt  gradually  passes  upwards  into  a  variegated 
lithomarge  of  about  30  ft.  thick,  gr^uating  insensibly  into  a  red  or 
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yellow  ochre  or  bolo  of  about  |  ft.  in  thickness,  which  passes  into  a 
dense  red  ochreons  mass  of  abont  2ft.,  charged  with  ferruginous 
spheroids  consistiog  chiefly  of  a  protoxide  and  peroxide.  The  spheroids 
are  of  the  averago  size  of  peas;  they  increase  in  number  and  size 
towards  the  upper  part  of  the  band,  and  not  unfrequently  constitute 
that  portion  of  it.  The  line  of  junction  between  the  iron  band  and  the 
overlying,  and  usually  more  or  less  columnar  basalt,  is  in  all  cases  well 
defined,  and  in  a  few  instances  exhibits  decided  unconforraability. 

The  authors  discuf  sed  the  several  theories  that  may  be  suggested 
to  account  for  the  origin  of  the  present  condition  of  the  pisolitio  ore, 
and  proceeded  to  point  out  what  appear  to  have  been  the  several  stages 
of  metamorphio  action  by  which  the  pisolitic  ore  had  been  elaborated 
out  of  basalt.  From  field  observations  and  chemical  analyses,  they 
have  been  led  to  consider  the  bole  and  lithomargo  as  the  resultants 
of  aqueous  action  in  combination  with  acidulated  gases,  which,  dissolv- 
ing out  certain  mineral  substances,  has  eiTcctcd  the  decomposition  of 
the  basalts ;  and  to  assume  that  the  bole  underlying  the  iron  band 
was  a  wet  terrestrial  surface,  and  that  the  subsequent  outflow  of 
basalt  effected,  by  its  heat,  pressure,  and  evolved  gases,  a  reduction 
of  the  contained  oxides  of  iron  into  the  more  concentrated  form  in 
which  they  occur  in  the  pisolite,  the  aggregation  of  the  ferruginous 
particles  being  a  result  of  the  same  actions. 

The  ferruginous  series,  which  interstratifled  plant-beds  at  Bally- 
palidy,  was  next  described,  and  demonstrated  to  bo  of  sedimentary 
origin ;  the  ferruginous  conglomerate  resulting  from  the  degradation 
of  the  pisolitio  ore,  of  which  it  is  cbiofly  reconstructed,  and  of  the 
underlying  ochres. 

Many  additions  were  made  to  the  list  of  plant-remains  from  these 
beds ;  and  priority  of  discovery  of  plants  in  the  Antrim  basalts  was 
accorded  to  Dr.  Bryco,  F.G.S. 

Discussion.'—^T.  D .  Forbes  was  not  prepared  to  admit  some  of  the 
theoretical  conclusions  of  the  authors,  and  objected  to  calling  in 
metamorphism  to  account  for  all  that  was  hard  to  be  understood.  He 
could  not  recognize  the  division  of  beds  so  -similar  in  character  into 
two  classes.  He  wished  to  know,  assuming  that  the  iron-ore  merely 
resulted  from  the  decomposition  of  the  basalt,  what  became  of  all  the 
silica  and  alumina  which  constituted  three-fourths  of  the  mass.  The 
origin  of  the  pisolitio  ores  was,  in  fact,  organic.  In  Sweden  certain 
lakes  were  regularly  dredged  each  year  for  the  pisolitic  ore  still  in 
course  of  formation  by  means  of  confervoid  algse.  Ho,  therefore, 
regarded  the  whole  of  these  beds  as  in  a  certain  sense  sedimentary, 
and  though  due  to  organic  agency,  yet  still  deriving  their  original 
mineral  matter  indirectly  from  the  basalt.  The  baealt  contained  a 
considerable  amount  both  of  phosphorus  and  sulphur  :  and  if  the  ores 
had  been  derived  directly  from  the  basalt,  both  these  substances  would 
have  been  present  in  them.  This  was  on  argument  against  any  direct 
metamorphism.  The  presence  of  vanadium  afforded  additional  reason 
for  regarding  these  ores  as  formed  in  the  same  manner  as  bog  iron 
and  similar  ores. 

Sir  Charles  Lyell  had  observed  in  the  basalts  of  Madeira  red  ochie- 
ous  bands,  which  represented  old  land  surfaces,  in  one  of  which  Mr. 
Hartog  and  he  had  discovered  a  leaf -bed  containing  vegetation  of  much 
the  same  character  as  that  of  the  island  at  the  present  day.  Near 
Catania,  in  a  recent  lava-stream,  he  had  seen  the  junction  of  the  lava 
with  the  sou  of  the  ancient  gardens ;  and  in  character  the  soil  now 
under  the  lava  resembled  the  red  beds  in  Madeira. 

Mr.  W.  W.  Smith  was,  on  the  whole,  inclined  to  admit  the  power 
of  metamorphism  to  produce  such  changes  as  had  been  here  effected. 
He  oommented  on  the  advantages  of  employing  this  Irish  ore  for  ad- 
mixture with  hoematitio  ore,  on  account  of  the  abundance  of  alumina 
present.  Possibly  there  had  been  some  difference  in  the  chemical 
character  of  the  different  flows  of  basalt. 

Mr.  Evans  suggested  that  the  Ballypalidy  beds  might  bo  the  lit- 
toral deposits  of  a  lake  in  which  the  pisolitic  ores  of  the  other  parts 
of  Antrim  were  deposited  further  from  the  shore,  and  subsequently 
buried  under  a  basaltic  flow. 

Mr.  Ethoridge  inquired  whether  the  pisolitic  ore  had  been  subjected 
to  microscopic  examination,  with  a  view  of  finding  traces  of  organic 
forms,  such  as  Gallionella. 

Mr.  Tate,  in  reply,  defended  his  views  as  to  metamorphio  action. 
He  thought  the  ULiformity  in  thickness  and  character  of  the  pisolitio 
ore  band  over  so  large  an  area  showed  that  it  could  not  be  a  lacustrine 
deposit.  He  had  not  as  yet  examined  the  spheroids  under  the  micro- 
scope. 

"Notes  on  the  Structure  of  Sigillariay"  by  Principal  Dawson, 
F.E.S.,  F.G.S.,  Montreal." — In  this  paper  the  author  criticised  the 
statements  of  Mr.  Carruthers  on  the  structure  of  Sigillaria  (see  Q.  J. 
G.  8.  XXV.  p.  248).  He  remarked  that  Sigillaria,  as  evidenced  by  hisspeoi- 
mens,  is  not  coniferous ;  that  the  coniferous  trunks  found  in  the  coal- 
formation  of  Nova  Scotia  do  not  present  discigerous  tissue  of  the  same 
type  as  that  of  Sigillaria ;  that  no  Conifer  has  a  slender  woody  axis 
surrounded  by  an  enormously  thick  bark ;  that  Calamodendron  was 
probably  a  Gymnosperm,  and  allied  to  Sigillari ;  that  although  Stig- 
maria  may  not  always  show  medullary  rays,  the  distinct  separation  of 
the  wood  into  wedges  is  an  evidence  of  their  having  existed ;  that  the 


difference  in  minute  structure  between  Sigillaria  and  Stigmoria  involvea 
no  serious  difficulty  if  the  former  be  regarded  as  allied  to  Cycadaoesa ; 
and  further,  that  we  do  not  know  how  many  of  the  Stigmariss  belong 
to  Sigillaria  proper,  or  Favularia,  or  to  such  forma  aa  Clathraria  and 
Leioderma,  which  may  have  been  more  nearly  allied  to  Lepidophloioa ; 
that  the  fruit  figured  by  Goldenberg  as  that  of  Sigillaria  is  more  pro- 
bably that  of  Lepidophloios,  or  may  be  a  male  katkin  with  pollen ; 
and  that  he  has  found  Trigonocarpa  scattered  around  the  trunks  of 
Sigillariffi,  and  on  the  surface  of  the  soil  on  which  they  grew.  He 
agreed  with  Mr.  Carruthers  in  regarding  Mr.  Binney's  Sigillaria 
vascularis  as  allied  to  Lepidodendron. 

Discussion. — ^Professor  Morris  thought  that  Clathraria  and  Lepi- 
dophloios ought  to  be  discriminated  from  the  Sigillarias,  aa  being  rather 
more  nearly  allied  with  cycadaceous  plants,  especially  the  former. 
He  pointed  out  the  manner  in  which  certain  vascular  bundles  com- 
municating between  the  centre  of  the  stem  of  Sigillaria  and  allied 
genera  and  their  bark  might  be  mistaken  for  medullary  rays. 

"  Note  on  some  new  Animal  Bemains  from  the  Carboniferous  and 
Devonian  of  Canada,"  by  Principal  Dawson,  F.E.S.,F.G.S.,  Montreal.— 
The  author  described  the  characters  presented  by  the  lower  jaw  of 
an  Amphibian,  of  which  a  cast  had  occurred  in  the  coarse  sandstone 
of  the  coal-formatiou  between  Bagged  Beef  and  the  Joggins  Coal- 
mine. It  measured  6  in.  in  length ;  its  surface  was  marked  on  the 
lower  and  posterior  part  with  a  network  of  ridges  inclosing  rounded 
depressions.  The  anterior  part  of  the  jaw  had  contained  about  16 
teeth,  some  of  which  remained  in  the  matrix.  These  were  stout, 
conical,  and  blunt,  with  large  pulp-cavities,  and  about  32  longitudinal 
strise,  corresponding  to  the  same  number  of  folds  of  dentine.  The 
author  stated  that  this  jaw  resembled  most  closely  those  of  Baphetoa 
and  Dendrerpeton,  but  more  especially  the  former.  He  regarded  it 
as  distinct  from  Ba-phetes  planiceps,  and  proposed  for  it  the  name  of 
B.  vnnor.  If  distinct,  this  raises  the  number  of  species  of  Amphibia 
from  the  Coal-measures  of  Nova  Scotia  to  nine.  The  author  also 
noticed  some  insect  remains  found  by  him  in  slabs  oontaining 
Sphenophyllum.  They  were  referred  by  Mr.  Scudder  to  the  Blattariao. 
From  the  Devonian  beds  of  Gasp6  the  author  stated  thai  he  had 
obtained  a  small  species  of  Cephalaspis,  the  first  yet  detected  in 
America.  With  it  were  spines  of  Mochairacanthus  and  remains  of 
some  other  fishes.  At  Gasp4  he  had  also  obtained  a  new  species  of 
Psilophyton,  several  trunks  of  Prototaxites,  and  a  species  of  Cyolo- 
stigma. 

Discussion.  —  The  president  objected  to  the  term  Beptiles  being 
applied  to  Amphibia,  from  which  thoy  were  totally  distinct.  He 
questioned  the  safety  of  attributing  the  jaw  to  Baphetes,  of  which 
no  lower  jaw  had  been  previously  found.  Mr.  Etheridge  remarked 
that  the  Cephalaspis  differed  matorially  in  its  proportions  from  any 
in  either  the  Russian  or  British  rocks. 

"Note  on  a  Crocodilian  Skull  from  Kimmeridge  Bay,  Dorset,"  by 
J.  W.  Hulke,  F.R.S.,  F.G.S.— The  author  described  a  large  Steneo- 
saurian  skull  in  the  British  Museum,  from  Kimmeridge  Bay,  which 
had  been  previously  regarded  as  Pliosaurian,  and  was  recently  iden- 
tified with  Dakosaurus  by  Mr.  Davies,  sen.  From  the  agreement  of 
their  dimensions,  and  their  occurrence  near  together,  the  author 
thought  it  probable  that  this  skull  and  the  lower  jaw  described  by 
him  last  session  belonged  to  the  same  individual.  It  differs  from  the 
Stcncosaurus  rostro-minor  in  the  greater  stoutness  of  its  snout,  in  the 
presence  of  an  anterior  pair  of  nasal  bones  prolonged  into  the  nostril, 
and  in  the  number  of  its  teeth.  The  author  proposed  to  name  it 
Stencosaw\is  ifanseZi,  after  its  discoverer. 

"  Note  on  some  Teeth  associated  with  two  Fragments  of  a  Jaw,  from 
Kimmeridge  Bay,"  by  J.  W.  HuUto,  F.R.S.,  F.G.S.— The  author  de- 
scribed some  small  teeth  associated  with  fragments  of  a  long  slender 
snout  not  unlike  that  of  an  Ichthyopaur,  but  too  incomplete  to  be 
certainly  identified.  The  teeth  are  peculiar  in  the  great  development  of 
the  comentum,  which  gives  the  base  of  the  tooth  the  form  of  a  small 
bulb.  The  exserted  crowns  are  slightly  curved,  smooth,  cylindrical,  and 
pointed.  The  attachment  to  the  dentary  bone  was  probably  by  means 
of  the  soft  tissues,  and  the  teeth  seem  to  have  been  seated  in  an  open 
groove  in  the  surface  of  the  jawbone.  Until  additional  material 
reveals  the  true  nature  of  the  fossil,  the  author  proposes  to  place  it 
alone,  and  to  call  it  provisionally,  Euthekiodon. 

The  following  specimens  were  exhibited: — Fossils  and  Eock- 
specimons  from  Antrim,  exhibited  by  Ralph  Tate,  Esq.,  F.G.S. ;  Fossils 
from  Kimmeridge  Bay,  exhibited  by  J.  W.  Hulke,  Esq.,  F.B.S. 


STATISTICAL  SOCIETY. 


On  Tuesday  evening,  December  21,  William  Newmarch,  Esq.,  F.R.8., 
president,  in  the  chair,  a  report  on  the  seventh  international  Statistical 
Congress  at  the  Hague,  was  read  by  Mr.  Samuel  Brown,  after  which 
Mr.  B.  H.  Inglis  Palgrave  read  a  paper  on  the  house  accommodation 
of  England  and  Wales.  Mr.  Palgrave  commenced  by  stating  that  the 
population  o^  England  is  now,  probably,  better  housed  than  at  the 
commencement  of  the  century.   The  average  number  of  inhabitants  to 
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B  lioiise  has  aUghtly  disunislied  ai&oe  1801.  Mr.  Palgraye  eontinned 
to  poinfe  oafe  that,  ooTered  by  a  goneral  avenge,  whioh  appeared  to 
akow  ample  aooommodation,  were  groat  inequaUtiee.  The  information 
obtiUned  in  the  English  oensns  inqniries  soarcely  gives  the  means  of 
t^radi^g  the  subjeot  farther;  but  the  last  census  in  Scotland  showed 
that  one-third  of  the  population  liyed,  each  family  in  dwellings  of  two 
rooms ;  only  the  remaining  third  being  lodged  with  comfort  and  de> 
oency.  Mr.  Palgrave  showed,  by  an  snalysis  of  Mr.  Bndley  Baxter's 
calculations,  that  the  lowest  section  of  the  population  in  England  was 
nearly  twice  as  closely  packed  as  the  general  ayerage,  in  dwellings  more 
than  proportionally  inferior,  and  by  a  reference  to  the  report  on  the 
employment  of  children  and  women  in  agriculture,  that  the  condition . 
of  some  rural  districts,  apparently  well  provided  for,  was  scarcely 
superior  to  that  of  Scotland.  Mr.  Palgraye  concluded  by  proposing  that 
the  census  inquiry  for  1871  should  include  more  details  on  the  house 
accommodation  of  England,  Wales,  and  Scotland, — thus  to  ascertain 
present  deficiencies,  and  assist  those  who  desire  to  remedy  the  evils 
arising  thence. 

The  following  gentlemen  were  elected  Fellows — ^viz..  Sir  Massey 
Lopes,  Bart.,  M.P.,  Hon.  H.  N.  D.  Beyts,  Dr.  Macauley,  Messrs. 
J.  O.  Chadwick,  A.  H.  Smee,  C.  Inglis,  M.D.,  Hammond  Chubb,  J. 
IngaU,  and  James  M.  Davies. 
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INSTITUTE  OP  ACTUAEIES. 

Ths  eeoond  ordinary  meeting  of  the  present  session  was  held  on 
Monday,  the  2l8t  December,  Samuel  Brown,  Esq.,  president,  in  the 
chair.  The  following  gentlemen  were  elected  members,  viz  : — Fellows, 
Messrs.  Gomelins  Walford  and  Joseph  J.  Dymond ;  and  Associates, 
Messrs.  A.  0.  Waters,  Ainslie  Talon,  E.  J.  Sims,  jun.,  Henry  leula,  J. 
D.  Hobson,  J.  Ash  ton,  J.  H.  Elder,  and  Joseph  Bnme.  Mr.  J.  B. 
Spragne,  M.A.,  read  a  paper  "  On  the  Bato  of  Mortality  prevailing 
among  Assured  Lives  as  influenced  by  the  length  of  time  for  which 
they  have  been  assured.'* 


SOCIETY  OP  ANTIQUABIES. 

DscsMBXS  2nd. — Earl  Stanhope,  president,  in  the  chair.  The  Lord 
Bishoiheleot  of  Winchester  was  declared  to  be  duly  elected  a  member 
of  ooundly  in  the  room  of  the  late  Mr.  John  Bruce. 

Mr.  Ootavius  Morgan,  V.P.,  exhibited  and  presented  a  wax  im- 
pression of  the  official  seal  of  John  Morgan,  Esq.,  of  Tredegar,  custos 
rotaloram  for  the  county  of  Monmouth  from  1700,  and  Lord- 
Lieutenant  of  Moumouth  and  Brecon  from  1715  to  1719. 

Mr.  E.  W.  Brabrook  exhibited  an  edition  of  Juvenal  and  Persvus, 
dated  1603,  and  bearing  the  autogn^h  of  Ben  Jonson  as  follows : 
'*  Su  Ben.  Jonsonii  liber."  He  had  bought  it  for  sixpence  among  the 
doplioates  offered  for  sale  by  the  learned  Society  of  Lincoln's  Inn ;  an 
inn  which  Ben  Jonson,  trowel  in  hand,  had  helped  to  build,  and 
which  now  denies  him  a  resting-place  for  his  autograph. 

Mr.  W.  M.  Wylie  exhibited  a  drawing  of  a  bronze  oar  found  in 
the  South  of  Italy. 

The  Bev.  J.  T.  Fowler  exhibited  two  figures  carved  in  ivory  or 
bone.  One  was  probably  a  chessman,  and  was  in  the  costume  of  a 
German  Emperor ;  the  other  was  a  figure  of  the  Virgin  and  Child. 
Both  were  probably  late  14th  century  work. 

Mr.  O.  Morgan  read  a  paper  "On  a  Chalice  of  the  15th  Century, 
and  on  Chalices  generally." 


LIVEBPOOL  GEOLOGICAL  SOCIETY. 

A  KSSTINO  of  this  society  was  held  on  Tuesday,  Dec.  14th,  at  the 
Boyal  Institotion,  Colquit-street.  The  president,  G.  H.  Morton,  Esq., 
F.G.S.,  occupied  the  chair.    Several  new  members  were  elected. 

The  vice-president  (Dr.  C.  Bicketts,  F.G.S.),  Mr.  Isaac  Boberte,  and 
Mr.  Alfred  Morgan  each  called  the  attention  of  the  members  to 
dbjeote  of  geological  interest  collected  by  them. 

A  paper  was  then  read  by  Mr.  Norman  Tate  "  On  the  Chemistry 
of  Granites,  as  Illustrating  the  Origin  of  Granitic  Bocks." — ^The 
author  stated  that  he  was  of  opinion  that  chemistry  was  too  much 
neglected  by  geologiste,  although  the  subjecte  which  geologiste  took 
oognizanoe  of  could  not  properly  be  considered  without  calling  in  the 
aid  of  chemistry.  He  gave  a  rdsvAn4  of  such  chemical  investigations 
and  discoveries  as  relate  to  granite  and  the  minerals  of  which  it  is 
oom.posed,  including  not  only  analytical  researches  as  to  their  compo- 
sition, but  also  such  experimente  as  have  been  made  to  endeavour  to 
form  these  minerals  artificially.  He  particularly  called  attention  to 
the  papers  of  Professor  Haughton,  "  On  the  Granites  of  Ireland,"  and 
the  chemical  and  microsoopioal  researches  of  Mr.  Sorby,  and  likewise 
alluded  to  the  late  discussion  between  Dr.  Sterry  Hunt  and  Mr.  David 
Forbes,  agreeing,  however,  for  the  most  part  with  Mr.  Forbes. 

A  somewhat  long  and  interesting  discussion  then  ensued,  in  which 


Dr.  Bichette,  Messrs.  T.  Boberte,  Morgan,  Abraham,  and  Bostook, 
and  the  president  took  part. 

After  a  vote  of  thanks  for  the  paper,  Mr.  Alfred  Morgan  read 
a  communication  "  On  the  Formation  of  Metalliferous  Veins."-— 
This  paper  was  intended  to  be  a  r^8uni4  of  the  usually  received 
theories  on  the  formation  and  filling  of  metalliferous  veins,  and 
at  the  same  time  introductory  to  other  communications  which  Mr. 
Morgan  intends  making  to  the  society.  After  referring  to  those 
treatises  which  have  been  written  on  the  subject,  among  which  are  the 
valuable  researches  of  Mr.  B.  Were  Fox,  Sir  H.  de  la  Beche,  MM. 
Daubree,  Elie  de  Beaumont,  Bischoff,  &c.,  Mr.  Morgan  made  some 
observations  on  the  large  amount  of  careful  investigation  it  has 
received  at  the  hands  of  continentel-savan^s,  from  the  time  of  Werner 
at  Freiburg  to  our  own  day.  This  is  probably  due  to  the  fact  that 
the  majority  of  the  mines  on  the  continent  are  Stete  property,  and  are 
worked  under  the  control  of  efficient  Govonmental  mining  corps.  The 
author  then  remarked  that  the  same  mechanical,  chemical,  andelec«> 
trical  forces  are  still  in  operation  that  acted  originally  in  the  formation 
of  ore-veins.  No  geologist  now  doubte  that  metalliferous  veins  were 
primarily  fissures.  And,  in  support  of  this  hypothesis,  Mr.  Morgan 
cited  the  invariable  coincidence  of  veins  with  ordinary  faults,  and  exhi- 
bited sections  of  a  mine  in  Cornwall  showing  the  lateral  displacement 
of  the  veins  from  this  cause.  Among  further  evidences,  he  mentioned 
that  the  opposite  walls  of  a  vein  are  frequently  slickensides ;  that 
they  sometimes  contain  well-rounded  pebbles  and  shells,  which  have 
evidently  been  derived  from  the  surface ;  and,  that  a  paralleUsm  of 
direction  is  maintained.  Mr.  Morgan  then  referred  to  the  filling  of 
veins  by  means  of  sublimation,  and  pointed  that  this  means  must 
have  performed  an  important  part  in  the  production  of  ores.  With 
respect  to  the  filling  of  cavities  with  metalliferous  matter  by  segre- 
gation from  the  surrounding  rocks,' the  author  quoted  instances  in 
which  the  spaces  originally  occupied  by  fossil  organisms  had  been 
refilled  with  metallic  substances,  such  as  copper-pyrites  and  sulphurate- 
of  lead.  He  observed  that,  though  it  is  probable  that  all  rock  cavities 
have  a  tendency  to  be  filled  with  mineral  matter,  by  means  of 
infiltration,  it  is  necessary  to  teke  into  account  other  conditions  in  the 
case  of  fissures  of  such  vast  extent  as  mineral  veins.  That  all  su(^ 
fissures  were  at  one  period  the  channels  by  which  hot-springs  holding 
the  various  metals  in  solution  made  their  way  to  the  surface  will 
probably  not  be  doubted.  Mr.  Morgan  referred  to  the  increased 
solvent  power  of  water  as  we  may  suppose  it  existed  at  great  depths, 
and  under  conditions  of  increased  temperature  and  pressure.  He 
then  noticed  the  uniform  nature  of  the  elemente  of  volcanic  emana- 
tions, thermal  springs,  and  mineral  veins.  He  thought  some  geolo- 
gists spoke  rather  presumptively  of  the  mid-terrestrial  region.  But, 
little  as  is  known  of  the  central  portion  of  our  planet,  it  is  certain 
that  the  mean  density  of  substances  there  is  much  greater  than  at 
the  surface.  According  to  La  Place,  the  difference  is  0*55.  After 
pointing  out  that  the  contente  of  thermal  springs  and  mineral  veins 
might  be  expected  to  show  some  difference,  the  author  proceeded  to 
show  that  it  is  only  by  taking  into  account  all  these  agencies,  viz., 
the  action  of  thermal  springs,  segregation,  volatilization,  and  conditions 
of  increased  temperature  and  pressure,  and  chemical  action  and  reac- 
tion that  we  can  offer  any  adequate  explanation  of  the  origin  and' 
arrangement  of  metalliferous  deposits.  Mr.  Morgan  concluded  his 
paper  by  referring  to  the  action  of  electricity,  which  has,  to  a  large 
extent,  determined  the  nature  of  the  metellic  doposite.  He  exhibited 
a  section  of  the  Derbyshire  limestone  with  interposed  trap-rocks, 
locally  termed  toadstones.  The  same  vein  which  is  rich  in  the  former 
may  be  almost  unproductive  in  the  latter.  A  similar  phenomenon  is 
observed  in  Cornwall,  where  the  nature  of  veins  is  very  greatly 
affected  as  they  pass  through  granite  or  killas. 

The  thanks  of  the  society  were  presented  to  Mr.  Morgan  for  his 
communication. 


TOBKSHIBE  PHILOSOPHICAL  SOdETY. 

On  Tuesday,  Dec.  14,  the  monthly  meeting  of  this  society  was  held 
at  the  Museum,  the  chair  being  occupied  by  B.  Davies,  Esq. 

George  Waugh,  Esq.,  M.B.,  of  the  York  Dispensary,  was  elected  an 
associate,  and  T.  Christie,  M.D.,  medical  superintendent  of  the  North- 
Biding  Asylum,  a  member  of  the  society. 

T.  S.  Noble,  Esq.,  F.B.A.S.,  the  secretary,  read  the  following  list  of 
specimens : — ^Tooth  of  Elephas  primigenius  found  near  Holgate,  pre- 
sented by  George  MenneU,  Esq. ;  a  parrot  fish  from  the  Indian  Sea, 
and  a  bone  of  the  walrus,  by  W.  H.  B.  Bead,  Esq.,  of  York ;  and  a 
collection  of  flints,  by  B.  Allen,  Esq.,  also  of  that  city. 

The  Bev.  J.  Eenrick,  M.A.,  F.S.A.,  called  attention  to  the  discovery 
of  a  fragment  of  a  lEteman  pavement  in  the  graveyard  of  St.  Mary's 
Church,  in  Castlegate,  now  undergoing  restoration  by  the  munificence 
of  the  Dean.  It  is  imperfect,  but  ito  discovery  is  important  as  the 
first  Boman  antiquity  found  in  that  neighbourhood.  But  when  the 
alterations  in  the  Castle  Yard  took  place  two  sarcophagi  were  found, 
one  of  which,  that  of  Auralius  Superus,  is  in  the  lower  room  of  the 
Hospitinm.  As  th^  Bomans  usually  idaced  their  tombs  beside  a  public 
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way,  it  18  probable  that  a  road  led  throngb  Castlegate  to  the  FoBse, 
then  a  very  different  stream  from  what  it  is  now. 

Mr.  £.  Allen,  F.G.S.,  then  read  a  paper  on  the  flints  which  he  had 
presented,  and  it  was  to  the  following  effect : — The  flint  implements 
which  I  present  to  the  society,  consist  of  a  beantiful  polished  axe- 
head,  spear-heads,  thnmb-scrapers,  and  flakes  or  knives.  They  were 
found  during  the  antnmn  of  1868,  by  workmen  who  were  excavating 
the  foundation  of  the  gasworks  of  the  North-Eastem  Bailway 
Company.  The  works  are  situated  about  two  miles  from  York,  on  the 
north  line,  near  to  Acomb  Landing.  The  field  in  which  the  flints  were 
found  had  been  pasture  land.  There  was  about  one  foot  of  surface 
soil,  and  a  bed  of  sand  below  this,  in  which  the  implements  were 
deposited  about  5  or  6  ft.  deep.  The  flints  are  of  the  Neolithic 
period,  tl;e  axes  being  beautifully  polished.  I  have  very  carefully 
examined  the  men  respecting  the  circumstances  under  which  they 
were  founds  with  the  following  result : — ^Thomas  Chapman,  foreman 
of  the  workmen,  and  Martin  Hughes,  one  of  the  labourers,  who  were 
present  when  the  discovery  was  made,  inform  me  that  the  stone  im- 
plements were  Ijing  in  a  space  of  not  more  than  2  ft.  in  diameter. 
They  state  there  were  from  14  to  20  axe-heads,  many  spear-heads, 
and  at  least  a  bushel  of  flakes.  Most  of  the  axe  and  spear  heads  were 
sent  to  Mr.  Cabry's  office.  Mr.  Cabry  subsequently  gave  them  to  Mr. 
Chas.  Monkman,  of  Malton.  The  flakes  wore  not  thought  to  have 
been  of  any  value,  and  were  removed  along  with  the  sand,  and  used 
as  ballast  for  the  Hne.  I  obtained  most  of  my  specimens  from  Martin 
Hughes,  who  was  working  next  to  the  man  who  made  the  discovery. 
No  other  implements  were  found  in  the  neighbourhood,  although  the 
sand  bed  was  removed  for  several  hundred  yards,  and  excavated  for 
some  depth.  The  archieologists  who  flrst  saw  them  were  of  opinion 
that  the  flints  had  been  found  in  an  undisturbed  sand  bed.  - 1  think 
this  is  an  error.  I  have  made  particular  inquiries  of  the  foreman  of 
the  workmen,  and  he  distinctly  states  that  there  was  a  layer  of  gravel 
over  the  implements  with  which  the  holes  where  they  wore  deposited 
had  been  filled  up.  This  opinion  is  corroborated  by  the  fact  of  the 
flints  being  all  found  in  close  proximity,  and  not  any  others  being 
found  in  the  sand  bed.  It  is,  therefore,  I  think,  most  probable  that 
they  had  been  buried  by  their  owners,  and  from  their  great  number, 
that  they  had  been  the  property  of  a  manufacturer,  or,  at  any  rate,  a 
dealer  in  stone  implements.  This  view  is  also  strengthened  by  the 
appearance  of  the  flints,  for  they  have  not  been  blunted  by  use,  their 
edges  being  quite  sharp,  and  their  surfaces  flnely  polished.  It  is  diffi- 
cult to  assign  any  definite  age  to  these  relics,  unconnected  as  they  are 
with  any  other  remains.  The  period  when  those  who  used  )them  lived 
can  only  be  conjectured.  Mr.  Cook,  of  Holgate,  has  in  his  possession 
two  axe-heads,  which  were  found  some  years  ago  in  the  same  locality 
on  the  surface  of  the  soil.  They  are  constructed  on  the  same  type, 
but  composed  not  of  flint  but  of  f  el  stone.  I  do  not  think  there  is  any 
reason  for  claiming  a  high  antiquity  for  these  implements.  They  are 
polished,  and  therefore  of  the  later  stone  period.  It  is  probable 
they  may  be  assigned  to  a  period  little  anterior  to  historic  times,  and 
that  they  were  fashioned  by  one  of  the  more  ancient  British  tribes, 
whose  rude  huts  occupied  the  site  of  the  new  gasworks,  and  whose 
hunting  ground  is  now  traversed  by  the  North-Eastem  Bailway 
Company. 

The  Bev.  J.  Kenrick  then  read  the  following  paper  "  On  the  Use  of 
Stonelmplements  considered  in  Beferencetothe  History  of  Civilization." 
—It  was  my  intention  to  have  followed  the  remarks  which  I  made 
on  Mr.  Barugh's  and  Mr.  Tindal's  donations  of  flint  implements  from 
the  Bridlington  Wolds,  by  considering  the  relation  in  which  the  use 
of  stone  implements  stands  to  the  history  of  civilization.  I  now  take 
up  this  subject,  which  want  of  time  prevented  my  then  entering  upon. 
The  general  conception  of  this  relation  is  simple  enough.  As  man  is 
supposed  to  have  advanced  from  the  state  of  a  hunter  to  that  of 
a  nomadic  shepherd,  and  from  that  to  the  higher  stage  of  an  agricul- 
turist, so  he  is  supposed  to  have  begun  his  progress  in  the  art  of  flint 
tool  making  with  the  rude  hache  of  the  valley  of  the  Somme,  and  to 
have  gradually  perfected  his  art,  till  it  reached  the  skill  which  is 
displayed  in  the  polished  celt  and  the  barbed  arrow,  or  the  still  more 
finished  specimens  of  the  Copenhagen  museum.  But  neither  of  these 
opinions  has  been  without  opponents.  The  doctrine  of  man's  pro- 
gressive advance  from  the  hunting  to  the  agricultural  state,  which 
had  been  assumed  by  several  Scotch  writers,  as  Lord  Eames,  Professors 
Millar  of  Glasgow,  and  Adam  Ferguson,  was  strongly  controverted,  I 
think  by  a  clergyman  of  the  Scotch  Episcopal  Church,  in  a  little 
volume,  published  in  the  latter  part  of  the  last  century.  His  argument 
was,  that  history  contradicts  the  theory  of  man's  progressive  advance 
in  civilization  by  an  inherent  power  of  improvement ;  for  that  we 
have  no  evidence  that  any  savage  tribe  ever  did  so  advance,  except 
by-contact  with  one  already  civilized.  And  the  same  question  has 
naturally  been  revived  by  the  supposed  discovery  that  an  age  of  stone 
implements  preceded  that  of  bronze,  as  bronze  that  of  iron,  making 
a  gradual  improvement  in  the  arts  of  life,  wrought  out  by  man 
himself  under  the  influence  of  his  impulse  to  x>erpetual  advance.  Those 
who  dissent  from  it  take  partly  the  same  ground  as  the  author  whom 
X  referred  to  before.    And  they  consider  the  savage  who  knows  only  a 


rude  flint  implement,  not  as  the  g^erm  and  forefather  of  a  highly  oivilized 
race,  but  as  an  outcast  from  a  more  advanoed  society,  who,  driven  by 
conquest  or  want  of  sustenance  into  an  inhospitable  region,  has  lort 
the  arts  which  his  forefathers  possessed.  According  to  the  one  Tiew 
the  Esquimaux,  whom  flint  and  bone  serve  instead  of  bronse  and  ixoD, 
represents  the  condition  in  which  the  most  civilized  nations  onoe 
existed.  According  to  the  other,  he  only  shows  how  low  a  human 
being  may  fall  in  the  scale  of  civilization  under  the  pressure  of 
unfavourable  circumstances.  Such  are  the  two  hostile  sects  to  whidh 
the  discovery  of  the  division  of  the  stone,  bronse,  and  iron  ages 
has  given  rise.  **Magno  se  judice  quisque  tuetur,"  On  the  one  side 
we  have  the  Archbishop  of  Dublin  and  the  Duke  of  Argyll ;  on  the 
other.  Sir  John  Lubbock,  Sir  Charles  LyeU,  and  Mr.  Evans,  with, 
I  presume,  all  the  followers  of  Mr.  Darwin  and  Professor  Huxlsy. 

It  is  a  fair  question  to  be  discussed  on  historical  and  soieaiifio 
evidence ;  and  the  Duke  of  Argyll  accepts  this  ground,  and  deprecates 
the  introduction  of  theological  topics  into  the  argument.  It  is  quite 
true  that  we  have  no  historical  evidence  of  the  advance  <^  a  tribe 
from  hunters  to  agriculturists  and  merchants,  or  from  the  exclusive 
use  of  flint  implements  to  those  of  bronze,  and  iron,  without  foreign 
communication.  But  is  it  reasonable  in  this  case  to  expect  historiod 
evidence  ?  Who  is  to  furnish  it  ?  Not  the  savage  himself,  for  he 
would  cease  to  be  a  savage  if  he  had  a  history.  Not  the  civiliaed 
man,  who  reports  his  condition,  for  he  cannot  report  more  than  the 
savage  has  to  teU  him.  The  only  case  from  which  any  inference  could 
be  drawn  would  be,  when  a  civilized  nation  has  had  a  tribe  of  savages 
under  its  observation  for  a  series  of  years,  without  oommunioaiing  any 
of  its  own  acts  to  them,  and  reports  that  they  continue  predsely 
in  the  same  low  state  as  that  in  which  they  were  found.  Even  then 
the  stationary  condition  of  the  savage  would  not  demonstrate  his 
incapacity  of  self -improvement ;  it  might  be  only  an  instanoe  of  obsti- 
nate adherence  to  old  customs  which  is  not  peculiar  to  unoiviliaed 
nations,  or  jealousy  of  the  stranger  whom  he  naturally  regards  as  an 
intruder  and  an  enemy.  It  is,  however,  the  less  necessary  to  azgne 
against  the  notion  that  the  savage  is  incapable  of  improvement, 
because  on  this  point  the  Duke  entirely  disagrees  with  the  Archbishop, 
and  admits  an  inherent  capacity  for  improvement  and  impulse  towards 
it  to  be  an  essential  part  of  human  nature.  He  combines  with  this, 
it  is  true,  an  inherent  principle  of  degeneracy  in  man,  by  which  the 
tendency  to  improvement  is  constantly  counteracted,  and  he  instances 
cases  in  which  a  pure  religion  has  degenerated  into  superstition,  and 
pure  morals  into  general  corruption.  But  this  is  to  oonfnse  the 
question  by  the  introduction  of  an  extraneous  element.  By  civilisa- 
tion we  understand  the  arts  of  life.  The  Indian,  who  believes  only 
in  a  Great  Spirit,  may  be  superior  in  his  religion  to  the  Athenians 
whom  St.  Paul  rebuked  for  their  superstition,  but  this  affords  no 
ground  for  supposing  that  a  nation  which  had  onoe  known  the  use 
of  bronze  and  iron  would  so  far  degenerate  as  to  betake  itself  to 
stone.  Analogy  leads  us  to  assume  the  less  perfect  as  the  parent 
of  the  more  perfect.  We  do  not  suppose  the  crab  to  be  a  degenerated 
pippin,  or  the  sloe  a  degenerated  plum ;  we  regard  the  wild  bovine 
races  as  progenitors  of  our  domestic  herds,  and  the  prodnots  of  the 
hedgerows  as  the  origin,  under  culture  and  improvement,  of  the 
orchard  and  the  garden.  The  grasses  are  not  cereals  run  wild,  bat 
the  cereals  are  grasses  brought  by  human  art  to  furnish  food  for 
man.  We  naturally  apply  the  same  principle  to  man  himself,  and 
conclude  the  less  perfect  to  be  the  germ  of  the  most  perfect. 

And  this  analogical  presumption  as  to  prehistoric  man  is  confirmed  by 
what  we  know  of  him  in  historic  times.  By  gradual  progression  (pede- 
teniim  progrediendo)  he  has  made  perpetual  advances  in  civilization. 
They  have  been  slow,  they  have  been  partial,  they  have  been  interrupted, 
but  these  disturbances  have  been  temporary  and  local.  Looking  at 
history  as  a  whole  we  may  truly  say  the  genius  of  the  hnman  race 
has  ever  been  progressive.  There  can  now  be  no  question  that  in 
Europe  there  has  been  a  time  when  its  inhabitants  had  no  other 
tools  than  those  which  nature  furnished ;  stone,  wood,  bone,  horn. 
Whether  they  taught  themselves,  or  were  taught  by  others,  the  use, 
first  of  brasQ  and  then  of  iron,  is  not  so  clear.  But  are  we  authorised 
hence  to  conclude  that  in  other  countries  man  has  passed  through  a 
similar  stage  of  civilization?  No  man  would  maintain  that  such 
an  age  was  simultaneous  over  the  whole  area  occupied  by  the  human 
race.  The  use  of  stone  implements  in  ancient  religious  rites  and 
customs  in  countries  possessing  much  more  perfect  instruments,  as  in 
Egypt  and  Italy,  has  been  used  as^an  argument  that  there  was  a  time 
in  their  history  when  they  had  no  others.  The  argument  is  good 
as  far  as  it  goes,  but  its  extent  is  very  partial.  The  same  thing  may 
be  said  of  the  evidence  derived  from  the  discovery  of  stone  imple- 
ments, unaccompanied  by  metal  ones,  and  evidently  fashioned  without 
the  use  of  them,  in  drift,  in  caves,  in  sepulchral  mounds,  on  the 
surface,  in  submerged  habitations,  in  various  countries  of  Europe. 
Evidence  is  wanting  that  such  a  state  of  the  arts  onoe  prevailed  in 
other  countries.  But  it  should  be  considered  how  recently  this  evi- 
dence has  been  brought  to  light  in  Europe.  Fitty  years  ago  it  would 
have  been  impossible  to  have  maintained,*  with  any  plausibility,  the 
hypothesis  that  Europe  has  had  its  stone  age ;  bat,  cariosity  cmoe 
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stinmlatiiig  research,  what  a  mnltitade  of  cnrioas  facta  and  instractive 
BpecimenB  have  been  bronght  to  light!  Eron  from  the  old  seats 
of  oivUizatioii  in  the  East  a  few  such  specimens  have  been  produced, 
and  as  these  have  never  been  systematically  explored,  no  argument 
ean  be  derived  from  their  rarity  or  their  absence.  It  is  not  probable 
that  in  any  case  they  should  be  numerous,  as  we  know  by  every- 
day experience  that  civilization  tends  to  eradicate  the  monuments 
and  usages  of  antiquity.  Zoology  may  speculate  on  man  before  he 
liad  become  in  form  and  faculties  what  we  see  him,  but  history  knows 
him  only  as  a  htped^  walking  erect,  possessing,  whatever  be  the  form 
of  his  skull,  or  its  cubic  contents  of  brain,  or  its  facial  angle,  the 
same  limbs,  organs,  faculties,  affections  as  ourselves.  Of  these 
faculties  that  of  self-improvement  belongs  to  man  alone  of  all  ani- 
mated speties,  separating  him  from  the  most  highly  organized  of 
inferior  animals.  We  see  it  at  work  from  the  very  dawn  of  written 
and  traditional  history ;  is  there  any  good  reason  to  believe  that  it 
was  inherent  in  prehistoric  times  P  If  not,  then  it  scorns  a  jnst  con- 
clusion that  the  steps  of  his  progress,  which  we  cannot  trace,  have 
been  made,  like  those  which  we  can,  without  extraneous  aid,  by  the 
development  of  powers  and  instincts  which  are  essential  to  his  nature. 
Beyond  this  presumption  it  seems  to  me  that,  in  the  present  state  of 
our  knowledge,  we  are  not  authorized  to  advance. 

Mr.  J.  Ford  moved  a  vote  of  thanks  to  the  donors  of  books  and 
specimens,  and  to  Mr.  Allen  and  the  Be  v.  J.  Kenrick  for  their  inter- 
eating  papers. 

Mr.  T.  S.  Noble  seconded  the  motion,  which  was  carried. 

The  meeting  shortly  afterwards  separated. 


BRISTOL  MICROSCOPICAL  SOCIETY. 

KoTSlCBSR  17th.— Mr.  W.  J.  Fedden,  president,  in  the  chair.  The 
formal  business  having  been  transacted,  the  Be  v.  W.  Whiting,  M.A., 
made  a  commanioation  to  the  society  "On  a  Method  of  Illustrating 
Leotmes  with  Microscopic  Objects." 

December  15th.—- Mr.  W.  J.  Fedden,  presid^t,  in  the  chair.  The 
minntes  of  the  last  meeting  having  been  read  and  oonfirmed,  the  even- 
ing was  spent  in  examining  various  objects  exhibited  by  the  members. 

The  president  showed  the  circulation  in  Daphnia  pulex^  specimens 
of  calcareous  sand  from  Suez,  and  an  injected  preparation  of  a 
portion  of  the  tongue  of  Dr.  Thudicum's  trichinous  rabbit. 

Dr.  Hudson— The  effects  produced  when  heated  glass  is  examined 
by  polarized  light;  specimen  of  a  starfish,  Op^iocoTTut,  with  the  dark 
stop. 

Mr.  Laat  Carpenter — ^The  QrystalUzation  of  fatty  acids  under  the 
microscope. 

Mr.  Tibbitta — Specimens  of  brain  and  nerve  tissue. 

Mr.  F.  B.  Martin — Vegetable  alkaloids,  including  Thehainej  sul- 
phate and  muriate  of  strychnine,  &c. ;  also  various  inert  preparations. 

Mr.  Yabbioom — ^Botanical  preparations  and  mite  of  the  canary. 

The  Seoretary^-The  parasite  of  the  Impeyan  .pheasant. 


RICHMOND  AND  NOBTH  BIDING  NATUBALIST8* 

FIELD  CLUB. 

The  monthly  meeting  was  held  in  the  museum  on  Tuesday,  the  14th 
December,  1869.  The  president,  Mr.  Wood,  F.G.S.,  was  in  the  chair, 
and  exhibited  a  specimen  of  the  rare  Doryuspter  J/o/tminnu,  liberally 
presented  to  him  by  Mr.  Duff,  of  Etherley,  from  the  Midderidge  marl 
slate,  a  fossil  of  great  interest  and  beauty,  and  another  gem  added  to 
Mr.  Wood's  well-known  museum ;  a  fine  specimen  of  Platysomtts 
striatus,  from  the  same  locality,  sent  to  illustrate  Professor  King's 
monograph,  proving  the  extreme  rarity  of  the  first-mentioned  fossil ; 
large  and  perfect  specimens  of  Psammodas  porasus,  from  the  carboni- 
ferous limestone  near  Bichmond ;  a  fine  drawing  in  the  Geological 
Magazinet  and  specimens  of  the  oolitic  jaw  of  Strophodus  enabled 
the  president  to  admirably  elucidate  the  character  of  this  remarkable 
carboniferous  fish  ;  a  cast  of  the  Silurian  star-fish,  Eucladia  Johnsoni, 
by  Mr.  H.  Woodward,  F.G.S.,  of  the  British  Museum. 

A  fossil  of  an  uncertain  nature  from  our  carboniferous  rocks,  but 
well  known  to  paleontologists,  was  sent  by  Mr.  Alderson,  of  Stanwiok. 

The  president  stated  that  ho  had  already  sent  this  form  for  the 
decision  of  the  Earl  of  Enniskillen  as  to  its  order. 

Shells  and  plants  from  the  Yorkshire  coal-field  by  Mr.  Yarey,  proving 
the  freshwater  formation  of  our  coal-basins  j  Lithostrotion  irregulare^ 
from  the  mountain  limestone  of  Bichmond,  by  "  Flint  Jack." 

A  millstone  grit  specimen  of  SHgmaria,  now  admitted  to  be  the 
root  SigiUa/riaf  showing  the  wonderful  spine-like  character  of  its 
rootlets,  by  Dr.  Armstrong. 

Mr.  Stubbs,  of  Bipon,  presented  black  oak  from  a  viaduct  at  Foun- 
tains Abbey,  and  f rom'the  wreck  of  the  Royal  Qeorge,  as  well  as  a  piece 
of  timber  bored  by  T&rredo  which  caused  an  animated  discussion. 

Mr.  Cowling,  jnn.,  sent  cases  of  local  captures  of  Lepidopt&ra, 

The  great  object  of  interest  was  an  admirably  preserved  specimen 


of  a  locust  (Locusta  migratoria),  taken  in  Bichmond ;  these  will  re- 
main in  the  museum  for  some  days. 

A  charmingly  illustrated  book  of  water-colour  drawings  of  flowers, 
cut  out,  and  mounted  on  dull  black,  by  a  well-known  lady  savant, 
elicited  much  admiration. 

Garnets  and  strontianite,  from  Loch  Sunart, .  Argyllshire,  were 
presented  by  Mr.  March,  the  secretary. 

Pccten  oBquivalviSf  from  the  ironstone  of  Cleveland,  by  Mr.  Todd. 

Sixty  well-arranged  sheets  of  British  plants,  many  from  the  Isle  of 
Wight,  by  Mr.  Ward,  Y.P.,  which  he  has  contributed  to  the  museum. 

The  president  congratulated  the  members  upon  this  important 
addition  to  the  valuable  collection  of  dried  plants  already  in  the 
possession  of  the  club  from  this  well-known  botanist.  This  more 
than  usually  interesting  meeting  was  closed  by  the  election  of  new 
members  and  the  passing  of  votes  of  thanks  to  the  donors  and  the 
president. 

NOBTH  STAFFOEDSHIBE  NATUBALISTS'  FIELD  CLUB. 

The  first  meeting  of  the  members  of  this  club  for  the  winter  season 
was  held  at  the  North  Staffordshire  Bail  way  Hotel,  Stoke,  on  Thursday 
evening,  Dec.  16th,  and  was  well  attended,  notwithstanding  the  dis- 
agreeable state  of  the  weather. 

Mr.  B.  Garner,  who  presided,  delivered  an  interesting  address.  He 
spoke  of  natural  history  as  a  comprehensive  science  which  had 
reference  to  all  that  the  ocean  contained  that  was  alive,  all  that 
was  on  the  surface  of  the  earth  which  had  life,  either  animal  or 
vegetable,  and  all  that  the  bowels  of  the  earth  contained  which  had 
life.  Time  entered  into  the  consideration  of  -  naturalists  as  well  as 
space,  because  it  bore  upon  many  of  the  most  interesting  problems  of 
natural  history,  particularly  of  geology.  Ladies  had  been  nsef  ul  allies 
of  gentlemen  in  considering  questions  relating  to  natural  history, 
and  he  was  glad  to  say  took  an  interest  in,  and  attended  the  meetings 
of  their  club.  Bemarking  upon  the  object  of  their  meeting,  he  said 
it  was  desirable  that  they  should  combine  instruction  with  amusement. 
It  was  no  doubt  a  delightful  thing  to  admire  a  picture  or  listen 
to  the  strains  of  music,  and  he  for  one  was  not  insensible  to  the 
beauties  of  poetry,  but  he  could  not  allow  that  natural  history  was 
less  important  than  painting,  music,  or  poetry.  The  studies  of 
naturalists  were  of  a  more  intellectual  character  than  mere  painting. 
Mozart  was  a  great  composer,  but  he  was  instinctively  a  musician, 
and  he  was  less  intellectually  great  than  Huxley  and  Owen.  Mr. 
Gamer  dwelt  upon  the  labours  of  geologists,  and  instanced  the 
success  of  Mr.  Ward,  of  Longton.  He  then  commented  upon  the 
various  objects  of  interest  which  had  been  met  with  by  members  of 
the  club  in  their  summer  excursions,  observing  that  it  was  evident  one 
great  plan  pervaded  all  animal  bodies,  and  that  it  was  only  reasonable 
to  say  that  they  were  all  made  by  one  Creator.  He  alluded  to  the 
antiquity  of  the  fossil  tree  found  in  Mr.  Stevenson's  pit  at  Hanley, 
which  he  said  was  well  described  by  Mr.  Davis  a  short  time  ago. 
After  speaking  of  the  study  of  insects  as  being  a  most  delightful 
occupation,  he  mentioned  that  a  curious  little  animal  was  found  some 
time  ago  by  the  Bev.  A.  Clarke  at  Bagnall.  It  had  not  a  particle  of 
hair  on  it.  Dr.  Gray,  of  the  British  Museum,  a  very  eminent  man, 
to  whom  it  had  been  sent,  said  he  had  never  seen  such  a  specimen  of  the 
shrew  mouse,  which  was  exactly  similar  to  what  was  sometimes  found 
amongst  the  common  field  mice.  Ho  mentioned  that  a  beautiful  little 
green  lizard,  which  he  brought  from  Covont-garden,  was  placed  in  his 
greenhouse.  It  escaped,  and  was  found  in  a  hole  near  his  house,  after 
being  absent  two  winters,  showing  that  it  was  possible  for  it  to  be 
naturalized  in  Staffordshire,  at  any  rate  in  mild  winters.  He  then 
directed  attention  to  several  objects  of  interest  on  the  table  before 
him. 

Mr.  G.  A.  Slater,  of  Burslem,  next  gave  a  description  of  a  specimen 
of  a  substance  found  in  Derbyshire,  which  he  had  named  "  Gamerite," 
a  variety  of  sulphate  of  barium. 

Mr.  Ward,  of  Longton,  followed  with  a  description  of  some  fossil 
remains  of  fish  found  at  Fenton  Park. 

The  meeting  then  spent  some  time  very  pleasantly  in  examining 
numerous  fossils  and  other  articles  of  interest ;  and  it  was  decided  to 
invite  Mr.  J.  E.  Davis  to  preside  at  the  next  meeting  of  the  club. 


MANCHESTEB  LITEBABY  AND  PHILOSOPHICAL  SOCIETY. 

Obdika&y  Meeting,  Deceubbb  14th,  J.  P.  Joule,  LL.D.,  F.B.S., 
&o.,  president,  in  the  ohair.  Sir  Charles  Lyell,  Bart,  LL.D., 
D.C.L.,  F.B.S.,  Ac,  and  Henry  Clifton  Sorby,  F.B.S.,  F.G.S.,  were 
elected  honorary  members  of  the  society.  Mr.  Bobert  Bontledge  was 
elected  an  ordinary  member. 

Mr.  William  Boyd  Dawkins,  F.B.S.,  exhibited  some  old  mining 
tools,  brought  over  by  Mr.  Bauerman  from  the  turquoise-mines  of  the 
promontory  of  Sinai,  consisting  of  a  stone-hammer  and  rude  splinters 
of  flint.  The  turquoises  occur  in  a  bed  of  a  qnartzose  mottled  sand- 
stone in  Wady  Sidreh  and  Wady  Maghara,  in  joints  nmning  for  the 
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moat  part  north  and  sontli.  Thoy  were  worked,  according  to  the 
evidence  of  the  hieroglyphic  inscriptions  on  the  rock,  by  the  Egyptians 
from  the  third  to  the  thirteenth  of  the  dynasties  mentioned  by  Manetho. 
In  and  around  the  workings  there  are  still  the  tools  with  which  they 
were  carried  on.  Innumerable  splinters  of  flint,  with  their  points 
blnnted  and  rounded  by  use ;  stone  hammers,  some  of  which  are  broken ; 
and  rounded  i>ebbleB  with  a  concavity  on  each  side  caused  by  the 
friction  of  the  thumb  and  finger  charged  with  particles  of  sand,  and 
segments  of  small  wooden  cylinders,  lie  together.  The  flint  flakes  exactly 
ooinoide  with  the  grooves  in  the  rook  made  in  the  excavation,  and 
evidently  have  been  blunted  by  such  use.  The  fragments  of  wooden 
cylinders  are  believed  by  Mr.  Bauerman  to  have  been  portions  of  the 
sockets  into  which  the  flakes  were  fitted.  The  round  pebbles  were 
probably  used  for  driving  the  rude  chisel  formed  by  the  flint  inserted 
into  the  wooden  socket,  while  the  large  stone  hammers  were  used  for 
breaking  np  the  rock.  There  was  no  evidence  that  metal  of  any  kind 
was  used  in  the  work.  Mr.  Bauerman  also  satisfied  himself  that  the 
hieroglyphs  were  cut  with  implements  similar  to  those  used  in  the 
mining.  This  discovery  is  very  important,  because  it  opens  up  the 
question  as  to  what  tools  the- Egyptians  used  in  working  their  wonder- 
ful monuments  of  granite  and  syenite.  If  it  were  worth  their  while 
to  oondact  tnrqnoise-mining  with  flint  flakes  in  the  Sinaiitic  pro- 
montory,  and  if  they  used  the  same  tools  in  the  hieroglyphs  that  fix 
the  date  of  these  mines — and  of  this  there  can  be  no  reasonable  doubt 
— ^it  is  very  probable  that  they  employed  the  same  means  for  the  same 
end  elsewhere,  and  that,  to  say  the  least,  a  part  of  their  marvellously 
minute  sculpture  in  Egypt  has  also  been  wrought  with  flint.  There  is 
no  evidence  that  they  were  acquainted  with  the  use  of  steel.  Iron  and 
bronze  are  not  hard  enough  for  the  purpose.  The  minute  and  delicate 
sculpture  left  behind  by  the  Mexicans,  which  can  be  proved  to  have 
been  worked  with  stone  tools,  adds  to  the  probability  of  this  view. 

"  On  the  Hades,  Throws,  Shifts,  &o.,  of  the  Metalliferous  Veins  of 
the  North  of  England,"  by  Mr.  J.  Curry,  of  Boltsburn,  Eastgate, 
county  of  Durham  ;  communicated  by  E.  W.  Binney,  F.R.S.,  F.G.S. 
— That  part  of  the  lead-mining  district  of  the  North  of  England,  to 
which  the  author's  observations  on  vein  phenomena  more  particularly 
apply,  is  situated  on  the  eastern  slope  of  the  Pennine  chain,  and 
includes  Alston  Moor,  East  and  West  Allendales,  Derwent,  Weardale, 
and  Teesdale.  Millstone  grit  caps  most  of  the  ridges  in  this  area, 
but  the  principal  strata  are  of  the  oarboni/erons  Umestone  formation, 
and  consist  of  alternating  limestones,  sandstones,  and  shales,  with  an 
intercalated  bed  of  basalt.  (Whin  Sill.)  The  chief  ore-bearing  series 
of  strata  is  stated  as  overlying  this  basaltic  bed.  After  making  a  few 
remarks  on  the  prevalence  of  veins  in  this  area,  and  on  their  bearings 
and  widths,  he  describes  and  illustrates  the  characteristics  of  hades, 
throws,  shifts,  and  bent  positions  of  strata,  in  connection  with  veins. 
Hades  are  greatest  in  shales,  or  argillaceous  strata.  It  is  found, 
especially  in  the  Alston  Moor  district,  that  the  throws  and  shifts  are 
greatest  at  and  near  the  surface,  and  that  they  diminish  in  descending 
into  the  earth.  This  is  probably  the  case  with  the  bent  forms  of  strata. 
The  new  views,  contained  in  this  paper,  are  embraced  under  the 
consideration  that  the  hades,  throws,  shifts,  &c.,  may  have  been 
chiefly  accomplished  by  peculiar  modes  of  depositing  of  the  sediments, 
during  the  contemporaneous  building  of  the  veins  and  strata.  Such 
modes  are  minutely  described  and  illustrated  by  diagrams,  which  are 
requisite  to  convoy  a  clear  conception  of  the  processes. 

The  contemporaneous  building  of  the  veins  and  strata  is  assumed 
as  commencing  from  straight  fissures  on  the  g^ranitic  floor,  at  the 
bottom  of  the  ocean.  Such  flssures  are  viewed  either  as  occasioned 
by  real  breaches  of  the  solidified  granite,  or  as  effected  partly  by  in- 
terchanges between  the  internal  heat  and  that  on  the  bed  of  the 
ocean.  The  heat  eliminated  from  these  fissures,  and  from  the  fissure- 
like  vein  structures,  gives  rise  to  a  series  of  marine  currents,  that 
control  the  sedimentary  deposits,  in  such  a  manner,  on  the  sides  and 
on  the  tops  of  the  building  veins,  as  to  produce  the  varied  phenomena 
connected  with  veins,  namely,  hades,  throws,  shifts,  and  bent  positions 
of  the  strata. 

In  a  brief  abstract,  like  the  present,  the  author's  ideas  respecting 
the  causes  productive  of  the  vein  phenomena  under  question,  cannot 
bo  satisfactorily  shown  without  the  aid  of  diagrams,  but  the  following 
may  suffice.  Veins,  in  general,  most  probably  take  the  directive  ten- 
dency of  their  hades  from,  and  in  agreement  with  the  original  fissures 
from  which  they  build.  Thus,  one  building  from  a  fissure,  which  has 
a  north  and  south  course,  and  which  hades  over  to  the  east  at  the 
top,  may,  in  all  likelihood,  continue  hading  over  to  the  east  during 
its  upward  construction.  While  building,  during  the  deposition  of  a 
shale  stratum,  the  eliminating  heat  will,  at  the  top  of  the  under- 
lying cheek,  show  much  force,  by  driving  the  loose  light  particles 
ba«k,  and,  consequently,  cause  the  aggregating  mass  to  form  and  face 
back  from  the  perpendicular.  Should  the  next  be  an  arenaceous 
deposit,  then  the  sedimentary  particles  would  be  heavier,  so  that  the 
power  of  escaping  heat,  at  the  top  of  the  underlying  cheek,  would  not 
be  so  effective  in  forcing  them  back,  therefore,  the  face  of  the  aggre- 
gating arenaceous  mass  would  form  nearer  the  perpendicular.  Thus 
the  different  hades  in  the  varied  deposits  may  be  acconnted  for. 


Throws  are  described  as  being  due  to  a  thicker  deposit  taking  place 
on  one  side  of  a  vein  than  that  on  the  opposite  side.  The  north  and 
south  vein,  just  cited,  will  answer  to  show  the  mode  of  explaining 
the  throws.  The  rising  of  heated  water,  from  the  top  of  the  fissure, 
would  not  only  oppose  the  falling  of  the  sediments,  but  would  ooUect 
and  carry  them  upwards  and  away  from  the  perpendicular  to  the  east. 
The  sediments,  thus  gathered  and  lifted,  would  fall  on  the  underlying 
side  of  the  fissure.  Under  such  conditions,  the  underlying  side  would 
build  up  faster  than  the  overhanging  one,  and  would,  after  a  period 
of  continued  deposition,  attain  a  higher  level.  This  higher  level  of 
the  underlying  side  is  in  agreement  with  a  very  general  law  respecting 
metalliferous  veins  and  faults.  Thus  throws  may  begin  at  nothing, 
in  deep-ljring  rooks,  and  continue  to  augment  upwards  until  they 
ultimately  become  very  considerable. 

Shifts  and  bent  positions  of  the  strata,  like  the  throws,  are  con- 
sidered as  beginning  from  nothing,  and  as  being  mostly  accomplished 
during  the  contemporaneous  building  of  the  veins  and  strata.  With- 
out the  aid  of  diagrams,  justice  can  scarcely  be  done  to  an  explanation 
of  the  mode  of  operation;  but  the  most  noteworthy  oharaoteriatic 
conditions  are,  the  powers  of  evolving  heat  along  the  courses  of  the 
several  veins,  and  the  agencies  of  numerous  complex  marine  cur- 
rents. 

PHYSICAL   AND  MATHEMATICAL  8ECTI0K. 

December  7th.  —  E.  W.  Binney,  F.B.S.,  F.G.S.,  president  of 
the  section,  in  the  chair.  "  On  the  Mean  Monthly  Temperature  at 
Old  Trafford,  Manchester,  1861  to  1868,  and  also  the  Mean  for  the 
Twenty  Years  1849  to  1868,"  was  an  interesting  metereological 
paper,  accompanied  by  numerous  tables,  by  Q.  V.  Vernon,  F.I]LA..S., 
F.M.S.  

EDINBURGH  BOTANICAL  SOCIETY. 

The  society  met  on  Thursday,  9th  December,  at  5,  St.  Andrew- 
square — Sir  Walter  Elliot,  the  newly-elected  president,  oocnpied  the 
chair.  The  following  communications  were  read : — *'  On  the  Struc- 
ture of  a  Lignite  from  the  Old  Bed  Sandstone,"  by  W.  B.  M'Nab, 
M.D.  Edinburgh.  "  Histological  Notes,"  by  W.  B.  M'Nab,  M.D. 
Edinburgh. 

"  Notice  of  Hieraciutn  siolonijiorum,  Waldst.  and  Kit. ;  U.  glomC' 
ratum,  Fr. ;  H,  pr<BaUum,  Vill.,  as  occurring  in  the  neighbourhood  of 
Edinburgh,"  by  Professor  Balfour.  Professor  Balfour  gave  descrip- 
tions of  the  above  three  species  of  Hieracium,  which  had  recently 
been  met  with,  gn^owing  in  a  wild  state  in  the  neighbourhood  of  Edin- 
burgh. H.  prasaltum  was  collected  by  Dr.  John  Kirk,  in  1854,  near 
Kincardine,  in  Fife ;  H.  glomeratumf  by  Mr.  John  McLaren,  in  June, 
1869,  growing  on  railway  banks  between  Edinburgh  and  Granton  ; 
and  H.  stoloniflorum,  collected  by  himself  and  Mr.  Sadler,  in  October, 
1869,  on  the  railway  banks  between  Warriston  and  Trinity.  Speci- 
mens were  exhibited  and  presented  to  the  Herbarium. 

**  Notice  of  Additions  to  the  Botany  of  Shetland,"  since  the  publica- 
tion of  EdmoBston's  "  Flora,"  by  Mr.  John  Sadler. 

"  On  the  Propagation  of  the  Ipeca^uan  Plant  ( Cephaelis  Ipeeacuanha),' ' 
by  Mr.  John  Sadler. — The  Ipecacuan  plant  has  recently  been  attract- 
ing much  attention  from  the  belief  that  it  will  become,  like  the 
Cinchona,  a  profitable  plant  to  cultivate  in  various  districts  of  India. 
The  Cephaelis  Ipecacuamlia  is  a  native  of  the  moist  woods  of  Brazil, 
and  was  first  introduced  into  the  British  gardens  in  1830.  It  is  a 
plant  of  remarkably  slow  growth.  The.  largest  now  in  the  Botanic 
Gardens  is  scarcely  one  foot  in  height,  although  more  than  thirty  years 
of  age.  The  method  hitherto  adopted  for  propagating  the  Cephaelia 
(as  far  as  I  am  aware)  is  by  cuttings,  but  of  these  not  more  then  one 
or  two  can  be  got  at  a  time,  and  at  very  long  intervals.  By  this 
slow  method  of  propagating,  the  Cephaelis  must  always  remain  ex- 
ceedingly scarce. 

The  roots,  or  rather  rhizomes,  of  the  Cephaelis  are  moniliform.  A 
few  of  those  were  taken  from  one  of  the  plants  in  the  Botanic  Garden 
during  the  month  of  August,  1869,  and  after  being  cut  into  small 
transverse  sections,  they  were  inserted  in  a  horizontal  position  over  the 
surface  of  a  pot  prepared  with  drainage  and  white  sand.  This  pot 
was  placed  under  a  hand-glass  in  a  warm  propagating  bed  and  kept 
moist.  A  few  weeks  after,  the  cuttings  showed  buda  on  the  upper 
side,  roots  being  also  sent  out  from  the  under  surface.  The  plants  are 
now  beginning  to  grow,  each  being  furnished  with  two  leaves,  the 
largest  measuring  f  of  an  inch  over.  In  order  to  meet  the  demand, 
which,  in  all  likelihood,  will  be  made  on  nurserymen  for  plants  of  the 
Cephaelis,  it  is  well  to  know  how  it  can  be  propagated  independently 
of  cuttings,  and  at  the  same  time  without  injury  to  the  parent  plant. 

"  Notes  on  the  *  Dogwood '  of  Powder  Manufacturers,"  by  Mr. 
M'Nab. 

"  Notice  of  Ruscus  aculeatus"  by  Mr.  M'Nab. — ^Mr.  M*Nab 
exhibited  a  specimen  of  the  Ruscus  aculeatus,  or  Butcher's  Broom, 
covered  with  rich  crimson  berries,  sent  by  George  £.  Frere,  Esq., 
of  Boydon  Hall,  Diss,  with  the  following  letter : — "  Some  years 
ago,  I  found  this  plant  in  a  state  of  ripe  fructification.  It  is 
brought  evexy  Christmas  into   the   market  at   Brighton,   for  the 
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decoration  of  houses  at  that  season.  I  had  neyer  seen  before,  in  any 
other  part  of  England,  more  than  one,  or,  at  most,  two  berries  in  any 
one  olamp  of  the  plant,  and  I  wished  very  mnoh  to  get  it  to  fruit  in 
profusion  at  this  place.  I  was  reniinded  that  the  plant  was  dioecious, 
and  I  foand  friends  to  supply  me  with  female  plants.  Soon  after  I 
reoeived  them  it  was  suggested  to  me  that  my  plants  might  possibly 
not  have  been  hitherto  barren  because  they  were  of  the  male  sex,  but 
for  want  of  impregnating  agencies.  I  saw,  a  day  or  two  since,  an 
article  in  a  new  scientific  journal,  by  A.  W.  Bennett,  who  calls 
attention  to  the  fact,  that  the  normal  time  of  flowering  of  the 
plant  is  almost  the  depth  of  winter,  when  the  number  of  insects  that 
can  assist  in  its  fertilization  is  certainly  Tery  small.  Mr.  Bennett 
also  remarks  on  the  incorrectness  of  the  periods  generally  given  in  the 
text-books  of  botany  for  the  flowering  of  each  species.  Hooker,  in 
his  British  Flora,  and  Sowerby,  in  his  original  edition  of  English 
Botany,  give  March  and  April  for  the  flowering  of  this  plant." 

Mr.  M*Nab  mentioned  that,  although  several  large  clumps  of 
Botcher's  Broom  exist  in  various  parts  of  the  Botanic  Gktfden,  he 
had  never  seen  ripe  fruit  on  any  of  them.  All  the  plants  but  one  have 
a  dark  green  colour,  all  are  very  compact,  and  are  now  covered  (8th 
December,  1869)  with  rudimentary  fruit  buds,  but  no  male  flowers 
have  yet  been  obtained.  The  one  above  alluded  to,  a  tall  light  green 
variety,  has  a  few  incipient  scales  on  the  side  of  the  leaf.  This  may 
be  the  male  plant,  but  as  it  is  not  growing  beside  what  is  undoubtedly 
the  female  plants,  no  seeds  could  be  perfected.  The  specimen  sent 
by  Mr.  Frere,  although  containing  numerous  ripe  berries,  has  also  a 
number  of  apparent  rudimentary  fruit  buds  for  next  year,  similar  to 
those  now  seen  on  the  plants  in  the  garden.  It  is  difficult  to  say  at 
what  stage  the  impregnation  of  the  ovule  takes  placd.  The  plant  is 
reeorded  as  dioocious,  and  flowers  during  March  and  April,  and  pos- 
sibly this  is  the  time  when  the  male  blossoms  expand.  It  will  be 
interesting  to  ascertain  whether  these  rudimentary  fruit  buds,  now 
covering  the  pUnts,  remain  as  they  are  till  the  montii  of  March,  when 
the  male  flowers  expand. 

I  have  just  received  from  the  nursery  gardens  of  Messrs.  P.  Lawson 
A  Son,  two  specimens  of  Busous,  one  called  R,  aculeatust  and  the 
other  R.  a,culeatu8  rotundifolius.  The  former  is  identical  with  the  one 
cultivated  here,  and  is  also  covered  with  rudimentaiy  female  flowers. 
The  specimen  called  12.  aculeatus  rotundifoUus  is  also  covered  with 
buds  ;  but  after  a  careful  microscopic  examination,  all  turn  out  to  be 
male  buds,  while  the  specimen  sent  from  England,  by  Mr.  Frere,  has 
male  buds  and  ripe  fruit  on  the  same  branch.  From  the  state  of  the 
male  buds  on  both  plants  alluded  to,  it  seems  impossible  that  these 
male  flowers  can  have  the  stamens  suffioientiy  developed  before  March 
or  ApriL 

" Notes  on  Carex  panictUata"  by  Mr. M'Nab. — ^The Boyal  Botanic 
Garden  has  recently  been  presented  with  three  plants  of  Cores  panu 
culata,  sent  by  Mr.  Archibald  Gk>rrie,  forester  to  the  Earl  of  Leicester, 
Holkham  Hall,  Norfolk.  The  plants  measure,  from  the  base  of  the 
roots  to  the  extreme  points  of  the  leaves,  8  ft.  6  in.,  independent  of 
what  must  have  been  cut  off  in  the  lifting.  They  have  been  growing 
in  deep  rich  soil,  as  3  ft.  of  the  lower  portion  of  each  has  been  bared 
of  the  peat ;  the  part  remaining  is  filled  up  with  a  mass  of  longitudinal 
roots  or  fibres,  each  nearly  ^  in.  round. 

The  circumference  of  the  upper  root  portion  of  the  largest  plant  is 
5  ft.  3  in.  wide,  from  which  a  large  crown  of  leaves  proceeds.  One  of 
the  plants  has  an  upright  stem  above  the  peat,  1  ft.  9  in.  long,  and 
3  ft.  6  in.  in  circumference,  composed  of  the  dead  portions  of  the 
leaves ;  from  the  top  of  this  pseudo-stem  the  large  taf t  of  leaves  is 
growing.  The  stem  of  this  plant  between  the  leaves  and  the  peat  has 
the  lower  base  of  the  fallen  leaves  quite  short  and  brown,  appearing 
as  if  they  had  been  destroyed  by  fire. 

It  is  impossible  to  guess  at  the  age  of  these  gigantic  sedges ;  but, 
judging  from  the  quantity  of  decayed  leaves  round  the  base  of  each 
plant,  and  the  way  the  peat  seems  to  grow  or  rise  round  them,  they 
must  at  least  be  a  century  old.  Very  few  fruit  spikes  were  observed, 
and  of  those  found,  the  heads  were  comparatively  small,  the  largest 
not  moire  than  2^  in.  long.  Some  idea  may  be  formed  of  the  size  and 
weight  of  those  plants  from  the  fact  that  it  required  three  men  to  lift 
each  of  them. 

Mr.  Gorrie  writes  :  "  We  have  some  taller  and  heavier  plants  than 
any  of  those  sent.  I  observe  they  grow  strongest  when  the  roots  get 
into  the  water.  I  am  told,  when  foxes  abound,  they  are  very  fond  of 
lying  on  the  top  of  the  Carex  tussocks,  and  basking  in  the  sun.  This 
gigantic  Carex  is  very  common  on  sodden  peaty  soils  in  Norfolk.  I 
have  also  seen  it  at  the  Duke  of  Grafton's,  and  at  other  places  in  Suf- 
folk, likewise  near  Bury  St.  Edmunds." 

"  Notes  on  Pimis  Benthamiana,"  by  Mr.  M*Nab.— Mr.  C.  W.  Peach, 
of  Haddington>place,  Edinburgh,  exhibited  a  large  cone,  ripened  at 
Overton,  Orton,  Peterborough,  the  seat  of  Charles  Bodger,  Esq.,  under 
the  name  of  Pinus  macrocarpa.  This  cone  is  64  in.  long  and  14  in.  in 
drcnmference.  Mr.  Bodger  writes : — "  The  tree  stands  in  the  centre 
of  itty  garden.  It  bore  three  drooping  cones  in  1868  on  the  main 
tfem,  where  that  season's  wood  shot  from ;  no  signs  since  of  any  more ; 
it  has  made  two  shoots  from  branches  since  the  oones  Wete  takeii  oft, 


one  each  season.  There  are  twenty-three  spreads  of  branches  from 
the  main  stem.  I  believe  it  has  been  planted  where  it  now  stands  for 
twenty-two  or  twenty-three  years.  The  tree  is  34  ft.  in  height,  and 
23  ft.  across  the  branches.  The  circumference  of  the  stem  at  the 
snr&oe  of  the  ground  is  4  ft."  Pimts  macrocarpa  is  by  many  considered 
as  synonymous  with  Pinus  Coulteri  and  P.  Sahiniana.  The  cone  sent  by 
Mr.  Peach  agrees  with  the  description  of  Pinus  Benthamiana,  of  Hart- 
weg,  which  we  have  never  seen  in  cone.  Numerous  plants  are  culti- 
vated throughout  the  country  raised  from  cones  introduced  about 
eight  years  ago,  under  the  name  of  Pinus  Bentliamiana.  The  cones 
were  4^  in.  long,  and  7  in.  in  circumference.  The  habit  of  the  plants, 
and  the  size  and  arrangement  of  the  leaves  of  many  of  them,  resemble 
the  true  Pinus  Benthamiana,  It  is  not  improbable  that  all  will  turn 
ont  to  be  Pinus  ponderosa,  or  a  variety  of  it.  In  all  cases  a  few  cones 
ought  to  be  sent  home  with  seeds  for  identification. 

Exhibitions  and  Presentations. — Major  Peploe  exhibited  and  pre- 
sented a  cone  of  Pinus  Sahiniana  produced  this  season  at  G^mston. 
Mr.  Gorrie,  forester  to  the  Earl  of  Leicester,  exhibited  and  presented 
cones  of  Cupressus  Qovenianat  and  male  and  female  cones  of  AraU' 
caria  imhricatay  prodaoed  at  Holkham  Hall,  Norfolk.  Mr.  Gorrie  also 
exhibited  a  section  of  a  stem,  showing  a  graft  between  Quercus  Aes- 
culv^  and  the  common  oak,  the  former  being  the  graft.  The  graft 
had  increased  to  23  in.  in  circumference,  while  the  attachment  was 
very  limited.  When  blown  down  during  a  recent  gale,  it  was  found 
that  the  stems  had  only  adhered  to  each  other  by  a  small  portion  of 
the  wood  and  bark.  Mr.  C.  W.  Peach  exhibited  a  collection  of  Shet- 
land plants,  a  twin  apple,  and  specimens  of  dandelions  with  double 
heads  of  flowers,  and  leafy  appendages  on  the  flowering  stalks.  Prof. 
Dixon  exhibited,  under  the  microscope,  preparations  of  the  drupe  of 
Viburnum  lantane,  and  made  some  remarks  regarding  its  structure. 
Prof.  Balfour  exhibited  photographs  of  Indian  forest  scenery,  including 
palms,  banyans,  &o.,  sent  by  Professor  Stephen  Coull  Mackensie,  Cal- 
cutta. Mrs.  Wright  presented  a  specimen  of  Ly thrum  fiexuosum, 
which  had  been  gathered  in  the  woods  at  Haliston,  Shropshire.  Mr. 
A.  Craig  Christie  exhibited  a  specimen  of  Argemone  odorata  collected 
by  the  waterfall  in  Glen  Easdale,  Arran  ;  and  also  a  specimen  of 
Hypericum  from  Birk  Glen,  Arran,  which  was  considered  a  variety  of 
If.  Androscenum, 


GLASGOW  NATURAL  HISTOEY  SOCIETY. 

The  fourth  meeting  of  this  session  was  held  on  Tuesday  evening,  the 
28th  December,  in  the  library  of  Anderson's  University,  Mr.  David 
Bobertson,  F.G.S.,  one  of  the  vice-presidents,  occupying  the  chair. 
The  following  gentiemen  were  elected  members  of  the  society:— 
Messrs.  John  Cook,  71,  South  Portland-street,  and  Charles  Young,  4, 
Great  Kelvin-terrace,  as  resident ;  and  Mr.  Ckorge  S.  Brady,  C.M.Z.S., 
Sunderland,  as  corresponding. 

The  secretary  exhibited  a  specimen  of  the  Brown  Snipe  (Macrorham- 
phus  griseus,  Gmelin),  and  a  specimen  of  the  Green-rumped  Tatler, 
or  Solitary  Sandpiper  (Totanus  chloropygius,  Viellot),  regarding  which 
ho  read  a  communication  from  Mr.  Francis  M'Culloch,  taxidermist, 
20,  Saucbiehall-Btreet,  giving  satisfactory  evidence  of  the  birds  having 
been  shot  in  Lanarkshire.  The  brown  snipe  had  occurred  in  Scot- 
land before,  but  the  sandpiper  hod  not  previously  been  found  in 
Enrope.  It  is  a  well-known  species  in  North  America,  frequenting 
pools  of  water,  and  also  the  banks  of  rivers  at  a  distance  from  the 
sea.  Both  birds  had  been  procured  by  the  late  Wm.  Gordon,  of 
Airdrie,  who  was  well  known  to  Mr.  M'Oullooh,  and  who  hod  frequently 
referred  to  the  birds  as  belonging  to  a  species  that  ho  could  not  iden- 
tify. His  death  in  August  last  had  prevented  any  information  being  ob- 
tained OS  to  the  exact  locality  in  which  they  were  killed,  but  so  far  as 
Mr.  M^CuUoch  recollects,  he  spoke  of  having  met  them  beside  a  fresh- 
water dam  near  Airdrie,  on  the  banks  of  the  Clyde. 

Mr.  Gray  also  exhibited  a  specimen  of  the  Shoveller  (Anas  elypeata), 
a  beautiful  male,  which  was  shot  a  few  weeks  ago,  and  forwarded  by 
Mr.  William  Lorrain ;  also  an  immature  male  specimen  of  the  Little 
Gull  {Lams  minutus)^  which  was  shot  in  March  last  near  Aberdeen. 
Mr.  Gray  mentioned  that  his  friend,  Mr.  Angus  of  that  city,  had  ob- 
tained at  various  intervals  a  number  of  specimens  of  this  rare  British 
bird — three  of  which  had  come  into  his  hands  only  a  few  weeks  ago. 
It  would  appear,  indeed,  that  in  its  movements  southwards  this  species 
passes  along  the  coasts  of  Aberdeenshire  almost  every  winter. 

Mr.  James  Coutts  exhibited  a  very  pare  albino  of  the  common  lark, 
from  Ballantroe,  in  Ayrshire.  This  specimen  was  quite  spotless,  and 
without  the  faintest  trace  of  any  tint  on  the  plumage. 

The  Bev.  James  E.  Somerville  exhibited  a  skull  of  the  hog-deer 
{Bahyrassa  aljurm),  and  made  some  remarks  on  the  geographical  dis- 
tribution of  this  curious  animal. 

The  following  papers  were  then  read  :-^ 

"  Notes  on  Oypris  lasvis  and  its  habit  of  Perforating  the  Leaves  of 
Victoria  regfta,"  by  David  Bobertson,  Esq., F.G.S.,  vice-president, — In 
this  paper,  which  was  illustrated  by  specimens  of  leaves  and  micro- 
scopic preparations,  Mr.  Bobertson  made  this  important  disclosure,  that 
the  failuie  that  has  taken  place  of  late  yeats  in  the  cultivation  of  this 
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bcaatif  al  plAnt  In  the  Glasgow  Boiaziie  Garden  U  attribaUtble  to  the 
presence  of  a  small  Entomostracan  in  the  tank  in  which  the  plants  are 
reared.  This  almost  microscopic  animal  exists  in  millions,  and  at  the 
time  Mr.  Bobertson's  attention  was  first  drawn  to  them  by  Dr.  Colqn- 
honn  in  Jane  last  had  swarmed  to  snch  an  extent  as  to  impart  a  strong 
brownish  tint  to  the  water.  The  leaTCs  of  the  Victoria  rcgia,  when 
examined,  were  foond  to  be  pierced  with  innumerable  holes,  in  many 
of  which  Mr.  Bobertson  bad  found  the  eggs  of  the  djpris  la^vis 
deposited,  showing  that  the  attacks  of  the  creatore  may  have  been 
made,  not  for  the  object  of  feeding  on  the  leayes,  bnt  to  prepare  a 
receptacle  for  hatching  purposes.  Bat  apart  from  the  precise  object, 
there  conld  be  no  doabt  that  the  holes  pierced  throogh  an  otherwise 
healthy  plant  had  induced  further  decay,  as  could  easily  be  obserred 
by  watching  its  progress.  An  experiment  had  been  tried  by  Mr.  Bullen, 
the  curator  of  the  garden,  which  had  resulted  in  the  almost  total 
annihilation  of  the  Entomostraca,  and  consequent  revival  of  the  health 
of  the  plants,  and  this  was  looked  upon  as  a  proof  that  the  previous 
difficulty,  or  rather  impossibility,  of  continuing  the  successful  cultiva- 
tion of  the  Victoria  plant,  for  which  the  Glasgow  Botanic  Garden  had 
long  been  celebrated,  was  clearly  traceable  to  the  presence  of  these 
destructive  creatures.  Mr.  Bobertson  dwelt  on  the  fact  that  the 
temperature  of  ^the  water  may  hare  caused  the  excessive  increase 
of  the  Cypris  in  the  tank,  and  suggested  as  a  remedy  that  when  the 
tank  was  next  emptied  and  cleaned,  a  piece  of  gauze  should  be  placed 
on  the  month  of  the  pipe  supplying  the  water  so  as  to  prevent  the 
ingress  of  the  Entomostraca,  and  by  this  simple  means  secure  a  healthy 
plant  that  would  again  delight  visitors  by  displaying  its  beantifcd 
flower. 

The  reading  of  this  paper  was  followed  by  an  interesting  discus- 
sion, in  which  Mr.  John  Young,  Mr.  James  Bamsay,  and  several  other 
members  took  part,  and  at  its  close  a  cordial  vote  of  thanks  was 
tendered  to  Mr.  Bobertson  for  the  care  and  painstaking  with  which  he 
had  conducted  his  researches. 

"  On  the  Present  Distribution  of  the  Capercailzie  in  Scotland," 
by  the  secretary,  Mr.  Gray. — Various  localities  were  enumerated  in 
which  this  "  chieftain  of  the  grouse  tribe  *'  had  of  late  years  become 
established  in  Scottish  woods  and  forests — Perthshire  and  Forfarshire 
being  looked  upon  as  its  principal  strongholds.  Stragglers,  however, 
had  been  recently  met  with  as  far  south  as  Galloway  and  Dumfries- 
shire, and  it  had  occurred  also  on  Auchengray  Moor,  near  Airdrie. 
These  birds  were  probably  wanderers  from  the  woods  of  Sanquhar, 
where  the  species  was  known  to  have  been  introduced  from  the  island 
of  Arzan,  a  few  years  ago.  Mr.  Gray  likewise  stated  that  in  some 
parts  of  Perthshire  it  was  no  uncommon  thing  for  shooting  parties  to 
be  allowed  to  make  up  their  bag  with  as  many  as  12  or  15  braces  of 
capercailzies  in  a  day.  On  the  estate  of  the  Earl  of  Breadalbane  they 
could  now  be  shot  in  considerable  numbers  without  fear  of  injuring 
the  breed. 

The  librarian  announced  as  a  donation  to  the  library  Dr.  T.  Spencer 
Cobbold's  work  on  Entozoa ;  an  Introduction  to  the  Study  of  Hel- 
minthohgy ;  in  2  vols.  8vo.,  plates,  1864,  and  supplement,  1869, 
from  James  Stewart,  Esq. ;  after  which  the  society  adjourned  till 
the  last  Tuesday  of  January. 


COBK  CITVIEBIAN  AND  ABCH^OLOGICAL  SOCIETY. 

The  thbd  meeting  of  this  society  for  the  session  1869-70  was  held  in 
the  library  of  the  Boyal  Cork  Institution,  on  Wednesday  evening, 
December  1,  James  Butler  Brennan,  Esq.,  V.P.,  in  the  chair.  Dr.  B. 
Caul  field  exhibited  a  tracing  of  a  crannog,  or  lake- dwelling,  which  he 
had  made  from  a  manuscript  Tolume  of  ancient  Irish  maps  and  draw- 
ings, preserved  in  the  Public  Beoord  Office,  London,  and  beautifully 
executed  on  large  sheets  of  vellum.  His  attention  had  been  called  to 
this  collection  in  July  last,  by  Mr.  Hans  C.  Hamilton,  The  plans 
appear  to  have  been  made  about  the  year  1609.  The  crannog  in 
question  is  called  the  "  Forte  of  the  Eogher."  The  island  on  which 
it  is  constructed  is  an  irregular  parallelogram.  Its  margin  is  closely 
fringed  with  pointed  stakes,  through  which  rivets  are  driven  so  as 
to  secure  others.  These  double  stakes  are  fixed  on  the  north  and 
west  and  part  of  the  east  side,  while  a  strong  castle  with  a  rampart 
stands  on  the  south.  A  causeway  similarly  fortified  with  sharp 
stakes  runs  from  the  land  into  the  middle  of  the  island  on  the  west. 
Within  the  island  are  residences  resembling  thatched  cottages,  and  from 
the  south-west  angle  a  piece  of  ordnance  projects.  This  plan  is 
extremely  interesting,  as  showing  the  progressive  development  of 
lake-fortresses  from  an  early  period  down  to  the  beginning  of  the  17th 
century.  In  the  AnnaU  of  the  Four  Masters^  we  have  frequent  men- 
tion of  these  orannogs,  viz.,  under  the  years  1247, 1436,  1452, 1455, 
1500,  and  even  down  to  the  year  1603.  Crannog  is  derived  from  the 
word  crann,  which  signifies  trees,  the  trunks  of  trees  being  driven 
down  into  the  mud,  on  which  planks  were  placed,  and  on  these  the 
rude  dwellings  of  the  inhabitants. 

Mr.  Bobert  Day,  jun.,  F.S.A.,  exhibited  the  following: — An  otaI 
pierced  hammer,  M  quaortidte,  from  Island  Magee,  oo.  Antrim;  a 


boat-shaped  pierced  hammer,  of  sandstone,  from  Denmark,  and  one 
of  felspar,  diamond-sh^ed,  from  Sweden;  these  are  all  highly  finished 
and  well  preserved.  Also,  from  Denmark^  a  flint  chisel,  8  in.  long 
by  f  in.  wide,  polished  on  foor  sides;  and  a  flint  gouge-shaped 
implement,  with  a  fine  catting  edge.  This  and  the  chisel  may  be 
assigned  to  the  later  stone  period,  and  the  hammer  to  the  early  iron 
age.  He  also  showed  soma  bronze  implements  and  weapons  from 
Ireland,  among  which  were  a  chisel  of  great  rarity,  a  leaf-shaped 
dagger,  8|  in.  long,  having  two  large  bronze  rivets  for  hefting;  a 
socketed  five-spear  head,  114  in.  long,  with  loops  in  the  lower  parts 
of  the  blade.  Both  these  weapons  are  from  BoahmiUs,  co.  Antrim. 
He  also  exhibited  a  winged  palstave,  or  adze,  from  Coote  Hall,  oo. 
Boaoommon,  and  another  from  Dublin. 


BELFAST  NATUBAL  HISTOBY  SOCIETIES. 

At  the  joint  meeting  on  Wednesday,  December  1,  Mr.  Joseph  John 
Murphy  read  a  paper  on  "  The  Origin  of  Organs  of  Flight." — ^Thoogh 
not  an  adherent  of  Darwin,  he  took  the  development  theocy  as  prored, 
and  proceeded  to  apply  it  to  the  organs  of  flight.  Perfectly  developed 
wings  were  found  in  four  classes  of  animals — bats,  birds,  pterodae- 
tyles  (a  race  of  flying  reptiles  found  only  in  the  fossil  stsie),  and  in- 
sects. But  there  are  races  having  an  imperfect  power  of  flight  by 
means  of  membranes  stretched  along  their  sides  which  serve  as  para- 
chutes, and  by  means  of  which  they  take  long,  gliding  lei^w.  The 
flying  squirrel  is  one  of  these,  the  flying  opossum  another,  and  the 
flying  lemur  a  third.  Specimens  of  these  from  the  Queen's  College 
Museum  were  ediibited.  Mr.  Murphy  agreed  with  Darwin  that  the 
origin  of  the  bat's  wing  was  probably  sudi  a  membrane;  and  he 
thought  the  same  of  the  pterodactyle.  Specimens  belonging  to  the 
Belfast  Museum  were  exhibited  of  the  draco,  a  small  lizard  which  has 
a  somewhat  similar  membrane,  and  uses  it  in  the  same  way.  Mr. 
Wallace  has  lately  discovered  in  Borneo  a  tree-frog  which  has  the 
same  power  of  gliding  through  the  air  by  means  of  its  enormously 
large  webbed  feet.  All  these  gliding  animals  inhsbit  trees,  and  it  is  a 
life  among  trees  that  makes  their  power  of  taking  very  long,  gtiding^ 
leaps  of  use  to  them.  The  flying-fish  is  another  animal  with  imperfeot 
power  of  fiight,  but  it  is  not  a  gliding  animal ;  aooordiag  to  Mr.  Wal- 
lace, an  excellent  observer,  it  really  flies.  Birds  have  no  vestige  of  a 
side  membrane,  and  therefore  most  probably  never  were  gtidiaif 
animals,  bnt  moved  their  wings  from  the  first ;  as  also  did  insects. 


FOREIGN  ACADEMIES. 


Pabis,  Decbhbsb  27th. — M.  Bernard  presided.  The  oonespond- 
ence  was  presented  by  M.  Dumas. 

Notes  were  sent  in  on  the  following  subjects  :— ^A  geological  map 
of  Pays-Bas.  On  paludal  fevers,  on  the  true  direction  of  the  magnetic 
needle  on  board  ships,  on  the  detonating  compounds  produced  by  the 
action  of  common  gas  on  salts  of  copper. 

A  memoir  was  presented  by  M.  Deoaisne  on  lactation. 

M.  Lacaze-Duthiers  sent  in  a  paper  on  the  morphology  of  molluska, 
in  which,  by  a  study  of  the  nervous  system,  he  has  been  enabled  to 
lay  a  basis  for  philosophical  classification. 

In  a  note  on  rosolio  acid,  a  derivative  of  aniline  M.  Quillot  states 
that  this  substance  is  not  poisonous. 

M.  Boger  presented  a  note  on  the  influence  of  nascent  hydrogen  on 
the  transformation  of  organic  bodies. 

M.  Deherain  presented  a  note  on  the  migration  of  the  immediate 
principles  in  herbaceous  plants,  and  on  the  formation  of  starchy  com- 
pounds in  the  grain  of  com. 

A  letter  was  read  from  M.  Isidore  Pierre  confirming  M.  P^ligot'i 
views  on  the  function  of  salts  of  potash  on  the  natrition  of  plants. 

Dr.  Phipson  sent  in  two  notes  on  two  new  substances  recently  ob- 
tained by  him. 

A  work  was  received  from  Professor  Sterry  Hunt  on  the  ohemistiy 
of  copper,  and  especially  on  protochloride  of  copper  compared  with 
chloride  of  silver. 

M.  Dumas,  in  the  name  of  M.  Fell,  presented  specimens  of  Faraday's 
"  dense  glass  **  obtained  in  the  ordinary  process  of  glass  manufacture, 
and  which,  being  almost  colourless,  might  be  employed  for  optical 
purposes,  since  the  method  of  manufacture  is  much  oheapec^  than  that 
hitherto  employed.  M.  Feil  obtained  other  specimens  of  even 
greater  specific  gravity  than  the  dense  glass  of  Faraday,  bnt,  unfor- 
tunately, they  were  coloured.  M.  Dumas  stated  that  the  same  mann- 
facturer  had  obtained  artificial  gems,  which  have  so  many  of  the 
properties  of  the  natural  ones  that  they  may  be  advantageously  em- 
ployed in  jewellery.  Specimens  of  yarioos  silioatee  and  alominates  thiu 
obtained  were  exMbited. 
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M.  Beoqaexel  atated  that,  twenty  yean  sinoe,  M.  Gaadin  had  by 
meanfl  of  the  blow-pipe  flame  obtamed  results  similar  to  those  above. 
Some  of  the  silioates  and  and  alaminates  had  not  a  trace  of  alkali  and 
ooold  hardly  be  distinguished  from  the  natural  stones,  diamond 
exoepted. 

Qeneral  Morin  then  gaye  an  aooonnt  of  the  recent  experiments  in 
Cinchona  onltnre  in  the  Isle  of  B^nnion.  The  seeds  germinated  well, 
but  when  the  yonng  plants  were  bedded  out  in  the  plains  they  did  not 
ihriye ;  those,  however,  which  were  planted  on  more  elevated  sites — 
at  a  height  of  1,200  metres  got  on  capitally,  so  that  after  a  few 
months  they  attained  a  height  of  from  four  to  five  metres.  Hence 
this  experiment  mnst  be  regarded  as  perfectly  snocessf ol. 

M.  lielafosse  then  gaye  an  aooonnt  of  the  mineralogy  of  Bassia. 

M.  H.  Saint-Claire  Deville  gave  a  sketch  of  the  progress  of  the 
meteorological  observatory  of  Montsoaris.  Work  is  being  done  daily, 
but  many  of  the  instruments  are  as  yet  without  proper  shelter,  but  it 
18  hoped  that  measures  will  soon  be  taken  to  remedy  this  state  of 
things. 

H.  Busfiy  presented  a  note  from  M.  Personne,  pointing  out  that 
experimenters  with  chloral  should  not  consider  as  identical,  the  hydrate 
of  chloral  obtained  by  his  process  and  the  chloral  obtained  by  M. 
Boussin  by  a  different  method. 

M.  Bfilne-Edwards  presented  a  second  note  from  M.  Balbiani  on  the 
embryogeny  of  the  Saeeulinas, 

M.  Faye  then  quoted  Genesis  to  show  that  the  word  mule  was  so 
employed  that  it  was  impossible  to  mistake  its  signification :  hence  he 
condndes  that  at  the  period  referred  to,  the  horse  must  have  existed 
in  Egypt. 

The  Academy  then  resolved  itself  into  a  secret  oommittee. 


SOClfiTfi  PHILOMATHIQUE  OF  PABIS. 

Deowbeb  11th. — At  this  meeting  M.  Paul  Bert  presented  a  most 
interesting  paper  on  the  influence  of  light  on  the  sensitive  plant.  It 
■bowed  that  the  effects  of  intense  illumination  and  intense  obscurity, 
while  they  are  the  same  in  the  paralyzing  effect  as  to  motion,  differ 
diametricAUy  as  to  the  paralysis  of  sensibility  of  the  petioles. 


BEALE  INSTITUTO  LOMBABDO. 

Milan,  Noybitbbb  25th. — The  meeting  was  under  the  presidency  of 
Signor  Brioeohi. 

The  vice-president.  Dr.  Oastiglioni  gave  an  account  of  the  method 
emplc^ed  in  the  education  and  instruction  of  deaf  mutes. 

Prof.  Porta  read  the  first  part  of  his  memoir  on  the  ligature  of  the 
huge  arteries. 

Prof.  Garovaglio,  on  the  part  of  his  colleague.  Prof.  Gibelli,  gave  an 
aooonnt  of  the  species  of  the  genus,  Endocarpon  of  central  Europe 
and  Italy.     His  memoir  contained  figures  of  various  of  these  lichens. 

A  paper  by  Dr.  Valsuani  on  puerperal  cachexia  was  next  read,  and, 
at  the  suggestion  of  Dr.  Yerga,  was  ordered  to  be  published. 

Signer  Yerga  then  gave  an  account  of  some  recent  experiments 
carried  out  at  Milan  on  the  subject  of  chloral.  The  writer  enters  upon 
a  consideration  of  the  opinions  of  MM.  Liebreich  and  Demarquay. 

Prof.  Cantone  gave  an  interesting  sketch  of  the  results  of  certain 
experiments  on  heterogeny  made  by  himself  and  Prof.  Maggi.  The 
experiments  were  coaducted  in  flasks  hermetically  sealed,  and  at  a 
temperature  of  as  high  as  105°  Cent. 

J>T.  Bizaozero  opmmunicated  a  note  by  Dr.  G.  Milani,  on  a  peculiar 
pathological  alteration  of  the  lymphatic  glands.  This  alteration  seems 
to  consist  in  the  deposition  of  pigmentazy  matter  and  the  formation 
of  a  stroma  of  protoplasm. 

ScixNTiFio  Opinion  was  then  presented  to  the  Institute,  and  the 
meeting  terminated. 

ACADEMY  OF  SCIENCES,  YIENNA. 

Dbcimbkr  9th.— This  meeting  of  the  Natural  and  the  Mathematical 
Sciences  Class  was  devoted  almost  entirely  to  mineralogical  matters. 
The  first  paper  was  by  Dr.  L.  J.  Fitzinger,  and  was  a  continuation  of 
his  memoir  on  bats ;  the  horse-shoe  bats,  or  Bhinolophi,  beiitg  those 
dealt  with  in  the  present  part.  He  has  aJready  dealt  with  the  genera 
CcelopSf  Phillorhina,  and  Aaselia. 

Herr  Tschermak  sent  in  a  paper  on  the  characters  and  relations  of 
the  plagioclastic  felspars.  In  this  he  gave  an  account  of  some  miorosco- 
pieal  observations,  and  dealt  with  the  opinions  of  Miller,  Des  Cloizeaux, 
and  Yom  Bath. 

Herr  Dr.  J.  Peyritsch  read  an  important  memoir  on  the  morphology 
of  the  floral  organs  of  the  XJmbellifera,  more  especially  the  following 
species  :  Carum  carui,  Daucus  carota,  Torilis  anthriscvtff  and  Feuce- 
danum  eliabrwi, 

Herr  Gustos  Schrauf  read  a  note  on  tli^e  cI^ariMt^r  i^nd  distribu- 
tion of  Brookite. 


NOTES  AND  MEMORANDA. 


Friday  Evening  Disoourses  at  the  Boyal  Institution,  in  1870. 
— January  21st,  *'  On  Haze  and  Dust,"  by  Professor  Tyndidl,  LL.D., 
F.B.S.,  M.B.I.  January  28th,  **0n  Professor  Graham's  Scientific 
Work."  by  Professor  Odling,  F.B.S.  February  4th,  *'A  Talk  respect- 
ing Yerona  and  its  Bivers,"  by  Professor  Buskin,  M.B.I.  February 
11th,"  On  Temperature  and  Life  in  the  Deep  Sea,"  by  W.  B.  Car- 
penter, M.D.,  F.B.S.,  &o.  February  18th,  "  On  Theories  of  the 
Physical  Forces,"  by  William  Kingdon  Clifford,  Esq.,  B.A.  February 
25th,  "  On  the  Besults  of  the  Excavations  at  Jerusalem,  and  on  the 
recent  Survey  of  Sinai,"  by  Colonel  Sir  Henry  James,  F.B.S.  March 
4th,  "  On  Ironclad  Ships,"  by  E.  J.  Beed,  Esq.,  C.B.,  Chief  Construe- . 
tor  of  the  Navy.  March  11th,  "On  Chance,"  by  Professor  Sylvester, 
M.A.,  LL.D.,  F.B.S.  Maroh  18th,  "  On  the  New  Thames  Tunnel," 
by  Peter  Wm.  Barlow,F.B.S.  March  25th,  "  On  the  History  of  the 
Fourth,  Fifth,  and  Sixth  Centuries  in  England,  as  illustrated  by 
Besearches  into  the  Modes  of  Sepulture  then  practised,"  by  Professor 
BoUoston,  M.D.,  F.B.S.  April  1st,  Professor  Bosooe,  F.B.S.  April 
8th,  Professor  Huxley,  F.B.S.  On  April  15th  and  22Qd  (the  Fridays 
in  Passion  and  Easter  weeks)  there  will  be  no  meetings.  After  Easter 
the  Friday  Evening  Meetings  will  be  resumed  on  April  29tb,  and 
oontiuued.  till  June  10th,  without  intermission.  Disoourses  will  jf>ro- 
hahly  be  delivered  by  Professors  Blackie,  Williamson,  and  Odling. 

Iron  Stoves  as  Poisonous  Agents. — ^Dr.  Pidtmann,  writing  in 
Virclww*s  Archiv,  does  not  hesitate  to  assume  that  chronic  poisoning 
by  carbonic  acid  is  comparatively  frequent  in  his  part  of  the  country, 
which  is  rich  in  iron  stoves. 

Opiiun  Eating  with  impunity. — Dr.  0.  K.  Ladd,  of  Towanda, 
Pennsylvania  {Trans,  Pcnn.  Med.  Society),  reports  the  case  of  a  man 
who  had  taken  opium  for  upwards  of  fifty  years,  and  during  the  last 
years  of  his  life  consumed  throe  drachms  each  day. 

The  Noemataohograph. — ^M.  Donder's  instrument  to  determine 
"the  velocity  of  the  physical  functions  of  the  brain"  is  oalled  the 
Noematchography  and  is  composed  of  a  cylinder  on  which  time  is 
registered  by  means  of  a  diapason  making  261  vibrations  in  a  second, 
and  moved  by  electro-magnetism,  on  the  principle  proposed  by  Helm- 
holtz.  These  vibrations  can  be_  divided  into  fifths,  and  three  thou- 
sandths of  a  second  obtained. 

A  NTew  Marble  has  been  discovered  in  the  Giant  Mountains  of 
Bohemia,  which  is  described  as  in  every  way  equal  to  Carrara,  both  in 
whiteness  and  fineness  of  grain,  and  invaluable  for  sculpture  or  for 
the  purpose  of  trade  when  worked  into  table-tops,  &o. 

Beactions  of  Morphia  and  Fapayerine. — Herren  Hofman  and 
Schroff  indicate  a  means  of  distinguishing  between  the  two  alkaloids, 
morphia  and  papaverine.  The  double  iodide  of  potassium  and  cad- 
mium gives  with  papaverine  a  small  white  precipitate,  which  collects 
into  pearly  scales ;  while  with  morphia,  even  in  very  dilute  solutions, 
it  gives  fine  crystalline  needles,  which  are  very  characteristic.  By  a 
microscopic  examination,  these  two  precipitates  may,  says  the  P/uir- 
maceutical  Journal,  bo  easily  distinguished. 

What  Fart  of  the  Brain  has  to  Do  with  Emotion  P — Professor 
Jeasen,  in  a  recent  memoir,  concludes  that  there  is  good  reason  to 
believe  that  the  oorebellum  is  more  especially  the  organ  of  the  emo- 
tions. 
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WEDNESDAY,  January  5th. 

Pharmaceutical  Society^  8  p.m.  "Notes  on  the  Pharmacopodia,"  by 
Professor  Redwood.  *'  On  Syrup  of  Iodide  of  Iron  and  Diluted  Nitro- 
Hydrochloric  Acid,"  by  Mr.  Porter,  will  be  discussed  and  illustrated. 
"Liquor  Magnesin  Carbonatis,"  by  Mr.  Huroney.  "A  Table  of 
Strength  of  various  Specimens  of  Fluid  Magnesia,"  by  Professor 
Attfield. 

Royal  Society  of  Literature,  8.80  p.m. 

Obstetrical  Society,  7  p*m.  Special  council  meeting.  8  p.m.,  Annual 
meeting.  "  On  the  Early  Use  of  the  Long  Forceps,"  by  Dr.  P. 
Daly.  "On  the  Sulpho-Carbolates  in  the  Treatment  of  certain 
Diseases  of  Children,  by  Di*.  A.  E  Sansom.  9  p.m..  President's 
Address. 

THURSDAY,  6th. 

London  Institution,  7.30  p.m. 

Royal  Society,  8.30  p.m.     "Somo  Account  of  the  Suez  Crtnal,"  by  J.  F. 

Bateman,  F.R.S^     "On  the  Mineral  Constituents  of  Meteorites,"  by 

N.  Story  Mackolyne.     "On  Fluoride  of  Silver,"  by  G.  Gore,  F.R.S. 
Royal  Society  Club,  6.30  p.m. 
Harveian  Society,   8  p.m.     Anniversary  meeting,  Preridonfs  address, 

and  election  of  Officers. 
Leeds  Philosophical  Society.  "  Recent  Discoveries  in  Physical  Science/' 

by  Mr.  W.  F,  Barrett,  2ud  Lecture. 
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Perthsbiro  Society  of  Natural  Science,  3.30ji.ia.  "  Tbe  Lepidoptera  o 
Statiley  iidcI  ita  noighbourhood. "  "  Tbo  Gold  uid  Goldfielda  o 
Perthibiro." 

Roj-al  Institution,  3  p.m.    Dr.  Tyndnll's  JiiTsnila  Lectures  "On  Light." 

FRIDAY,  7tb. 
GsolcviBts'  Association,  7-30  p.m.    Annirereary  mosting. 
Old  CbacgB  WioroBcopieal  Society.    Professor  Rjmor  Jones's  I«cturei 

Uedicol  Teachers'  AssocistioD,  8  p.m.     Council  meetiog. 
SATURDAY,  &th. 


MONDAY,  Kith. 
RoyJ  Geographica]  Society,  3,30  p.m. 
Hedioal  Society,  G  p.m. 
Bradford  PblloBophicsul  Society.    Lecture  "On  Sound,"  irithExp«rimcD[«, 

by  W.  F.  Barrett,  F.CS. 
Torquay  Natural  Hislory  Society.  "  On  the  Progress  of  Science  in  1868," 

by  W,  Peiifieliy,  F.B.S. 
Sodal  Science  AEsociation,  7.30  p.m.     Standing  Committea  of  Economy 

and  Trade.     8  p.m.,  adjourned  discuraioD  ou  Mr.  E.  W.  HoUond's 

paper  "  On  the  Employment  cf  Pnupora." 

TUESDAY,  nth. 

Ethnological  Society  of  London,  S  p.m.  "  On  the  Kitai  and  Kara-Kilai," 
by  Dr.  tiustev  Oppert.  "  On  the  Origin  of  the  TaaminieDs,  Geolo- 
gically considersd,"  by  J.  Bonwick,  Esq.,  F.li,G.S.  "  Ou  some 
Prehistoric  Remaina  DieccTeroit  in  Now  Zealand,"  by  Dr.  Julius 
Haast,  F.K.3. 

Royal  Medical  and  Chinirgic*!  Society,  8.30  p.m. 

Inaljtutiou  of  Civil  Engineers,  S  p.m. 

Photographic  Society,  8  P-m, 

Manchester  Literary  and  Philosophical  Society,  7  p.m.  Couni^  meeting 
atS.30p.m. 

WEDNESDAY,  12th. 

[1  Donoaita  of 

y  T.  G.  B. 
"On  the  Geological  PositioD  and  Geo- 

„    ,  -  .  D  Reptilian  or  Dolomitic  Congtomerata  of 

the  BriBlol  Area,"  by  R.  Ethericige,  Esn.,  F.U.S, 

Orapbio  Society,  8  p.m. 

Royal  Microscopical  Society,  8p.ni.  "  On  the  CalcariouB  Spicula  of  the 
C/ur^oNiorfu,"  by  W.  8.  Kent,  F.Z.S.  "On  an  Undeaonbaii  Sbago  of 
DoTolopment  of  TelrarA^/iicia  corollaliu,"  by  A.  Sanden,  M.RC.8., 
kc.  '•  On  a  new  Method  of  MeaBuring  Spoclra  Bands,"  by  John 
Browning,  F.R.A.3. 

Royal  Lilomry  Fund,  3  p.m. 

Aroheological  Aasociation,  8  p.m. 


LUHAH  CBiTEKa  ASD  VOLCAHOM  W  B  B  —We  shall  bear  your 
proposal  n  TO  nd  and  are  mu  h  ob  ged  to  yo  fur  the  sugges  on  Are 
the  engra.    ogi  that  you  speak  of  nl  oadj  eiecuted  ! 

CnitSENTB  OH  BhBaKINO  Contact.—"  Galvsnometer'a  "  letter  has  been 
plaoad  in  the  handa  of  one  of  our  staff,  and  we  hope  to  fnmiih  him  with 
the  reply  next  week. 

BAFHrrta  AND  RBPHtW,— "W.  8.  D."— Thanks  tor  sending  thecorrac- 
tibn  ;  it  shall  of  course  be  carried  in. 

li  IBB  EiBTH  A  Olobs)— "J.  11."— RofoT  to  "The  Week,"  and  yon 
will  see  what  we  have  dune.  You  are  labouring  under  a  mieconoepboD 
aa  to  the  iufluenco  of  gravity. 

SOEtNCi  AT  CiEACAB.— "  A,  Ernst."- We  were  very  glad  to  hear  from 
you.  The  Varga>ia  was  placed  in  the  hands  of  one  of  our  revieverB,  who 
unfortunately  mislaid  it.  Ha  haJt,  however,  disoovered  it,  with  what 
result  you  may  see  in  our  Notioae  of  Books. 

"The  Uwivehbb. "-Messrs.  Bladtie  are  thanked.  We  will  communi- 
cate with  them  early  this  week. 

Mr.  BtOKSECKER.— "J.  A.   H.   B."— You  mistook  our  notice.    Tha 
genUeman    is    not  in    England.       T" 
America. 

Bhihsh  Dsbtai:  Scisnce.— We  a 
oorrBipoodent.  The  eichange  list  is 
undertake  to  increase  it. 


WrucaBSTKR  SciKNTinc  SotJiETi, — "  C.  A.  J."— If  our  estaemed  oor- 
rcspondent  reads  "The  Week  "  be  will  see  that  wa  have  dons    ail  ia    onr 

Kwer  to  adTsDce  the  interests  of  the  Society,  whose  transactions  wesball 
happy  to  publish  from  time  to  time. 

Bbadford  PHiLosoPHrcAL  SociETT.— "L.  C.  M,"— Wo  are  very  mach 
obliged  to  you  lor  your  kind  thoughtfulnea.  You  see  we  have  made  use 
of  the  matter.  Professor  Huiiey  does  not  agree  with  you  as  to  the  ' '  tst- 
batim  "  quality. 

Fossn,  Plants  of  St.  Davids.— "H.  H."— Thanka  forthe  Intersatfng 
memoir.    If  it  were  not  f6r  the  lithograph  we  should  use  it. 

Cheap  Objbctites.- "  Micro."- Thanks  for  your  good  will  and  ftrw- 
Quent  communications.  Gundlach,  of  Berlin,  is  the  cheapest  maJcer.  Hia 
English  repiBsentative  advertises  in  tbe  currant  No.  of  tha  Momtkl;/ 
JlKToKopkat  Journat.  Mr.  Crouch  is  also  bringing  out  soma  very  ex- 
cellent cheap  object-glasses  on  tha  immersion  principle. 

A  COMvKNUnT  Baitbkt.— Tbe  bichromate  battery  is  one  of  the  most 
coDTSoient  oella  we  know  of.  The  elements  lift  up  out  of  the  liquid  by  & 
sliding  bar,  and  even  if  the  call  is  upset,  nothing  escapoa.  As  au  exoitaat 
of  the  ordinary  induction  coil,  especially  for  m^ical  men,  Ibis  bAttery  ia 
not  to  be  surpassed,  Mr.  Appe,  of  tha  Strand,  tbe  maker  of  Profeesor 
Pepper's  InductJOD  Coil,  has  shown  us  some  very  eicellent  samples. 

Thh  FBoa-PuTB.—"T.  B.  6,"— From  any  otlbo  Microscope    Makers. 

The  COHBUBTIOH  OF  Tobacco. — "H.  W,"  should  read  an  admirable 
pamphlet  published  a  couple  of  yeara  since.  It  ia  entitled  J-'or  aiut 
Agmiut  Tobaixo,  and  li\tybr.  B,  W.  Richardson,  F,R,8, 

The  PHTBiOLom  of  the  Cill,- "  W.  V,  T."  should  get  a  book  ati- 
nounoed  in  our  bibliography  thia  week, 

Hkavt  Glus  for  OraoAL  PoBFOaBa.-r-"  Chemious  "  should  ooumTt 
the  first  volume,  p,  293,  of  t'aradtiy't  Lift  and  LtlUr;  by  Dr.     Bencse 

RoTAL  SoclBTT,— "Inquirar,"— Thereaaon  why  we  havedelayed  the 
reports  was  that  we  awaited  Dr.  Carpenter's  Deep-sea  Report,  whluh  waa 
the  first  puwr  read  this  seasion.  Strange  enough,  however,  the  first 
number  of  the  Frottidiagi  it  now  issued,  and  it  oonti^ni  all  those  papera 
which  we  have  already  had  in  type  and  have  kept  back,  but  ao  report 
from  Dr.  Cupentw.  We  presume  the  reason  of  the  delay  is  that  aa  the 
subject  is  one  of  great  diSlcully  and  importance,  and  as  Uttle  time  was 
allowed  Dr.  Caipenter  for  his  Report,  he  is  making  those  coirectioiLs, 
kc,  which  are  required. 


reodved  itetae  Widintiaf,  JaiDiry  7t 


Ws  pruDme  that  the 


OUR    NEW   VOLUME. 

With  a  vifw  to  meet  the  exteitding  reqiaramenit  of  ikU  Journal,  me 
Aave  perxiaiieiitlf  eniarj/ed  SciKSTinc  Ofinioh,  and  have  introdtteed 
nariavs  improtemenit  tvgguted  iy  Ike  experience  gained  during  the 
production  ofthefirtt  Iteo  Votamei.  May  tee  atk  Suticriberi  to  remind 
ihoie  of  lAeir  Seieni^  frieudt  who  are  not  alreadg  ix  the  habit  qf 
regularly  purehtuing  Sciehtific  Ofihion,  that  ike  commeneemeiU  of 
Ihepreteut  Volume  preient*  a  verT/ favourable  opportuuits  ia  intending 
Suitcrider)  

NOTICES, 


Hour  op  FOBUCAnon— TheXPublishing  Trade  are  informed  that 
Sctnmnc    Opinion  will  be  pubUi^ed   at  Mid-day   on  Widnadag  iu 

bubscribers  to  ScuHTino  OpnioN  aia  infonned  that  they  can  prociu« 
ot  ihe  Publishers  direct,  or  through  their  local  Bookseller,  neat  cloth 
Cases  for  Binding  Volumes  L  and  11.  of  this  periodical,  price  2a  each. 

Ai.1.  persona  failing  to  obtain  a  r^utar  sapply  of  this  journal  through 
their  looal  agent  may  insure  its  prompt  rece-pt  upon  the  day  of  publio- 
tjon  by  forwarding  their  name  and  address  to  the  pubhshers,  at  (5,  Great 
Queen-street,  together  with  a  remittance  in  acoordanee  with  the  subjoined 
modiHed  scale  of  subaeription  (whloh  inolndet  postage),  vis. — 

£.  B.    d. 

One  Year's  Subscription    ■  0  17    « 

Half     „  „        ■ 0    9    0 

(Quarter  „  ,.,,. 0    5    0 

SuhacriptaoQs  in  all  cases  to  be  paid  In  Bilvanoe. 

These  tanna  pracUcally  abolish  the  chaive  for  postage,  and  those  of 
our  readers  who  have  hitherto  been  inconvenienced  by  the  apathy  or 
inattention  of  their  newsagents  wilt  henceforth  be  saved  trouble,  annoy- 
ance, and  extra  cost  in  procuring  this  journal. 

Back  NnMBKBs  ot  ScwNnrio  Opinion,— It  is  inlposaible  to  reprint 
the  back  numbers  of  SciEHTiFic  OriNiON,  therefore  subscribers  should  at 
once  collect  their  loose  numbers  and  bind  into  volumes.  The  Publishers 
will  be  happy  to  purchase,  at  fiill  price,  oleao  eoplss  ^f  Kos.  3  and  11  of 
Volnms  L  of  thisjoumaL  \ 

The  Ptblibherb  of  Schntific  Opinion  will  be  ham?  to  forward  a 
prepaid  parcel  of  Froqwctuees,  be,  to  any  subsoriberr  ,who  will  interest 
themselTea  in  drculating  them  among  their  friends. 
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PETBOLEUM  LAMPS  AND  THEIE  DANGERS. 

|0  onr  minds  it  is  parfeotly  clear,  as  the  result  of 
recent  inqoiries  and  experiments  oondncted  by 
onrselTes  and  by  others,  that  the  existing  Petro- 
leum Act  does  not  in  any  satisfactory  degree 
protect  the  pnblic  from  liability  to  grave  accident. 
We  have  already  pointed  out  the  general  incompleteness  of 
legislation  on  the  petroleum  question,  and  we  hare  shown  how 
easy  it  is  for  the  vendor  to  adopt  Mr.  Daniel  O'Oonneirs  sug- 
gestion to  drive  a  coach  and  six  through  the  Act.  As  if  in  con- 
firmation of  these  views,  expressed  some  months  since,  we  have 
the  report  referred  to  in  our  last  number,  in  which  the  chemist 
to  the  Mineral  Oil  Association  shows  that  the  operation  of  the 
statute  is  nil.  Out  of  seventy-four  samples  of  petroleum 
purchased  at  different  London  shops,  one-half  were  found  to 
explode  at  a  temperature  below  100° ;  in  other  words,  these 
samples  were  all  illegal,  and  the  vendors  of  them  ought,  under 
a  proper  execution  of  the  law,  to  have  been  severely  punished. 
But  of  course  they  were  not  punished,  though  they  evaded  the 
statute,  and  will  most  probably  continue  to  evade  it,  till  the 
destruction  of  a  few  families  or  the  burning  down  of  half  a 
dozen  houses  or  so,  rouses  the  authorities  to  a  sense  of  the 
public  danger. 

But  even  were  the  Act  thoroughly  carried  out,  were  we 
provided  with  a  number  of  energetic  inspectors,  who  deter- 
minedly went  about  from  shop  to  shop  taking  "flashing- 
points,"  would  the  danger  be  removed  P  To  this  question  we 
feel  disposed  to  answer, — No.  Doubtless  the  restriction  of  the 
use  of  coal-oils  to  those  which  give  off  an  inflammable  vapour 
at  100°  Fahr.  is  a  useful  enactment,  since  it  removes  a  very 
great  proportion  of  the  low-density  oils  from  the  general  con- 
sumption ;  and  we  earnestly  trust  that  ere  long  the  Act  will 
be  put  into  such  effective  operation  that  none  but  oil  of  this 
class  shall  be  sold.  Is  there  not,  however,  still  a  very  great 
deal  of  danger  that  explosions  may  occur  P  To  this  it  may  be 
replied,  that  under  ordinary  circumstances  it  is  not  so.  But 
under  certain  conditions,  and  they  are  not  at  all  infrequent, 
explosions  can  and  will  occur,  be  the  Petroleum  Act  never  so 
vigorously  enforced. 

If  onr  readers  are  at  all  familiar  with  the  petroleum  lamps 
of  cheaper  construction, — those  for  example  to  be  found  so  com- 
monly in  the  houses  of  the  poor, — ^they  will  have  noticed  how 
rude  and  imperfect  these  are,  both  in  principle  and  manufacture. 
Three  points  present  themselves  for  notice  in  the  construction 
of  these  lamps  which  especially  deserve  attention,  since  they  are 
related  to  circumstances  calculated  to  give  rise  to  explosion. 
In  the  flrst  place,  the  burner  of  the  lamp  is  so  arranged 
that  it  has  a  direct  metallic  communication  with  the  basin  or 
bowl  containing  the  oil;  in  the  second,  the  aperture  through 
which  air  is  admitted  to  supply  the  place  of  the  liquid 
consumed,  is  unnecessarily  large  and  close  to  the  flame; 
and  thirdly,  the  tube  in  which  the  wick  is  placed  is 
generally  so  much  larger  than  the  wick  that  a  wire  of  consi- 
derable size  might  directly  b^  thrust  down  from  the  flame 
to  the  petroleum  beneath.  These  may  appear  trivial 
peculiarities,  but  they  are  in  our  opinion  just  the  opposite, 
and  are  the  sources  of  many  accidents,  which  were  they 
rectified,  need  not  occur,  even  with  oil  of  very  low  flashiug-point. 
Owing  to  the  high  temperature  produced  during  combustion 
in  most  petroleum  lamps,  the  brass  work  becomes  heated  some 
hundred  degrees,  so  that,  indeed,  it  is  quite  impossible  to  touch 
itb  This  heat  is  communicated  to  the  bowl,  and  from  this 
to  the  petroleum,  which  then  volatilizes  rapidly.  The  next  step 
— in  cases  where  inferior  oil  is  used — is  that  the  vapour,  in 
passing  up  through  the  vacant  space  in  the  wick-tube  or  through 
the  air-hde,  beoomee  ignited  at  the  flame,  and  that  thus,  like 
the  powder  m  the  touch-hole  of  a  gun,  the  mixture  of  air  and 


vapour  in  the  bowl  becomes  ignited,  and,  expanding  with 
violence,  bursts  the  bowl  into  atoms,  and  scatters  the  burning, 
and  inextinguishably  burning  liquid,  over  everything  in  the 
neighbourhood,  carrying  destruction  with  it  nearly  wherever  it 
goes. 

Now  our  legislators  say  this  is  all  avoided  by  using  the  oil 
prescribed  by  the  statute.  "  Such  oil  is  never  heated  to  a  hun- 
dred degrees,  and  therefore  never  gives  off  inflammable  vapours.'* 
To  this  we  reply,  firstly,  that  in  inferior  lamps,  burnt  for  many 
hours,  and  with  the  flame,  as  generally  is  the  case,  at  a  great 
height,  it  is  quite  possible  to  have  the  oil  raised  to  a  hundred 
degrees ;  and  hence  that  the  statute  does  not  protect  us.  But 
seeing  that  the  statute  is  practically  inoperative,  and  that 
cheap  oils  will  always  find  a  market,  and  that  there  is  no 
reason  why  even  cheap  oils  should  not,  if  possible,  be  utilized, 
we  think  that  something  should  be  done  in  a  direction  different 
to  that  taken  by  the  Legislature ;  we  mean  in  the  direction  of 
the  lamp  itself. 

What  is  there  to  prevent  our  constructing  a  lamp  in  which 
the  present  legal  oil,  and  even  inferior  kinds,  may  be  burnt  with 
perfect  safety  P  We  ourselves  see  nothing.  There  are  three 
provisions  to  be  made.  Firstly,  we  should  separate  the  burner 
from  the  basin  by  a  ring  composed  of  some  very  bad  conductor 
of  beat ;  secondly,  we  should  provide  that  the  "  wick  "  should  fit 
the  tube  exactly,  and  that  some  fixed  and  permanent  wick,  such  as 
thoBc  made  of  asbestos  or  fine  wire,  should  be  employed ;  and 
lastly,  we  should  adopt  the  well-known  principle  of  the  Davy 
lamp  in  the  case  of  the  air-hole  (always  covering  this,  what- 
ever its  size,  with  a  piece  of  fine  wire-gauze).  In  a  lamp  so 
constructed  we  should  not  fear  to  bum  the  worst  oil  now  in 
commerce.  It  would  be  perfectly  safe,  while  existing  forms  of 
lamps  are  not ;  and  we  trust,  therefore,  that  our  makers  will 
take  the  hint  and  do  that  which  Government  ought  to  have 
done,  but  which,  of  course,  it  did  not.  "  How  not  to  do  it " 
might  have  been  very  well  in  the  days  of  the  State,  but  in 
these  days  of  the  Nation,  the  phrase  should  be  allowed  to 
become  obsolete. 


THE  WEEK. 
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jBOFESSOB  HUXLEY  has  been  applying  ethnology 
to  politics.  In  his  speech  at  the  meeting  on  Monday 
last,  in  connection  with  the  proposed  Workmen's 
International  Exhibition,  Mr.  Huxley  endeavonred 
to  disabuse  our  Legislature  of  the  idea  that  in  dealing  with  the 
Irish  they  have  a  Oeltic  race  to  deal  with  which  it  is  impos- 
sible to  conciliate.  Mr.  Huxley-*with  questionable  justifica- 
tion— asserts  that  the  Irish  people  are  not  more  Celtic  than  the 
English,  and,  quoting  Dr.  Johnson,  he  said  to  the  ideal  legis- 
lator, "  Sir,  first  clear  your  mind  of  all  cant."  We  quite  agree 
with  Professor  Huxley  that  the  Irish  have  no  ethnic  peculiari- 
ties which  render  them  less  susceptible  to  the  influences  of 
rational  legislation  than  their  English  brethren,  but  we  dissent 
from  his  proposition  as  to  the  non-Celtic  c&aracter  of  the  Irish, 
which  we  apprehend  is  based  on  no  certain  facts. 

Hebk  Pbofsssos  Helmholtz  has  been  elected  corresponding 
member  of  the  French  Academy  of  Sciences.  The  vacancy 
was  in  the  section  of  physics,  and  was  caused  by  the  death  of 
M.  Marianini.  Herr  Helmholtz  obtained  the  great  majority  of 
votes. 

The  American  Institute  does  not  seem  to  be  behind  our 
own  Boyal  Institution  in  its  efforts  to  popularize  science. 
The  following  are  some  of  its  lectures  for  the  current  month : — 
Friday,  Jan.  7th,  The  Air  and  Bespiration,  by  Professor  J.  C. 
Draper,  of  the  College  of  the  City  of  New  York.  Friday, 
Jan.  14th,  The  Connection  of  Natural  Science  and  Mental 
Philosophy,  by  Professor  J.  Bascom,  of  Williams  College, 
Williamstown,  Mass.    Friday,  Jan.  21st,  The  Constitution  of 
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the  San,  bj  Dr.  B.  A.  Gould,  of  Cftmbridge,  Maai.  Friday, 
Jan.  28tb,  The  Colorado  Plateaa,  ite  Cafione  and  Bnined  Citiev, 
bj  Professor  J.  S.  Newbnrj,  of  Colombia  College,  New  York. 

Dk.  Giuseppe  Cosradi,  of  Florence,  has  jast  reeeired  the 
important  sum  of  5,000  francs,  being  part  of  the  Argentenil 
prize  of  the  Paris  Academj  of  Hedicine,  for  bis  valoable  , 
labours  and  writings. 

Medical  education  and  the  system  of  medical  licenses  are  on 
the  ere  of  a  great  reyolation,  and  if  anything  conld  assist  the  . 
inflnences  at  work  for  reform,  the  able  series  of  'pa:pen  now  pub- 
lishing in  our  contemporary,  the  Medical  Mirror,  ought  to  do  so. 
These  papers  are,  we  understand,  written  by  a  member  of  the  , 
profession,  who  is  not  only  an  accomplished  physician  but  an  ' 
expert  writer  and  advanced  thinker.     They  are  entitled  "  The 
Medical  Institutions  of  the  United  Kingdom :  a  History  ezem-  { 
plifying  the  Erils  of  Qyer-legislation." 

We  regret  to  announce  the  death  of  M.  £.  Gneymard, 
Honorary  Dean  of  the  Facolty  of  Science  at  Grenoble,  and  a 
rery  well-known  French  mining  engineer. 

In  the  Faculty  of  Science  at  Bennes,  M.  Didon  will  delirer 
the  course  on  pure  mathematics  in  the  place  of  M.  Peslin.  , 

AccoBDiNG  to   a  contemporary,    the    Photographic   News,  . 

M.  Petersen,  of  Copenhagen,  has  purchased  the  right  to  prac-  i 
tise  the   Alberttjpe  process   in   Denmark   for   10,000  francs, 
although  it  is  rumoured  that  another  photographer  in  that  city, 

M.  Schroder,  is  working  a  similar  process  of  his  own  invention,  i 

A  M.  Manecke,  of  Leipsic,  has  also  a  process,  the  secret  of  , 

which  he  offers  to  sell  for  100  thalers  (€15).  ! 

The  funds  for  the  Faraday  Memorial  have  reached  £14,000.  , 
Let  us  hope  that  this  large  sum  will  be  properly  and  prudently 
expended. 

The  trigonometrical  survey  of  England  and  Wales,  on  the 
scale  of  one  inch  to  a  mile,  has  been  completed  during  the  past  , 
week.     It  was  commenced  in  the  year  1791. 

TiiEBE  is  reason  to  believe  that  we  may  next  year  see  an 
amalgamation  of  all  the  Medical  Societies  of  London — save 
one  or  two — into  an  Academy  of  Medicine,  or — as  loyalty  will 
display  itself — a  Royal  Society  of  Medicine.  Why  we  should 
have  so  many  Koyal  Societies  we  cannot  imagine.  The 
*<  Boyalty  "  costs  money,  and  is  of  no  earthly  use  to  the  body 
corporate.  There  was  a  meeting  on  Monday  evening  of  the 
delegates  of  the  several  societies  seeking  fusion. 

The  squabble  between  the  students  and  authorities  of  Qneen's 
College,  Gal  way,  still  goes  on.  The  President's  letter  in  Satur- 
day's Lancet  is,  however,  tolerably  satisfactory.  It  seems  that 
the  visitors,  who  are  the  only  Board  of  Appeal,  have  declined 
on  technical  grounds  to  hold  a  visitation. 

The  Boyal  Botanic  Society,  of  whose  doings  we  have 
never  been  able  to  speak  in  very  laudatory  terms,  has  chosen 
to  become  jealous  of  the  Boyal  Horticaltural.  It  seems,  on  the 
showing  of  the  Oardeners*  Chronicle,  that  the  Boyal  Botanic 
Society  has  fixed  one  of  its  great  summer  shows  for  the  same 
day  on  which  a  meeting  of  the  Boyal  Horticultural  Society  had 
long  before  been  advertised  to  take  place—  that  meeting  being 
the  South  Kensington  Bose  Show.  Such  an  adi  of  uncour- 
teousness  might,  thinks  the  Chronicle,  have  befitted  the  days  of 
fierce  and  uncompromising  rivalry,  but  seems  utterly  inex- 
plicable in  times  when  it  has  been  understood  that  the  two 
Societies  wore  jocrging  on  peacefully  together.  The  fact  rc- 
maios ;  and  the  Bose  Show  has,  in  consequence,  been  shifted 
to  June  29th,  as  announced  in  the  advertisements. 

The  courses  of  lectures  this  session  at  the  College  of  Surgeons 
will  be  peculiar,  in  that  for  the  first  time  the  new  Professor  of 
Dermatology,  Mr.  Erasmus  Wilson,  F.B.S.,  will  enter  upon  his 
duties.  It  will  bo  remembered  that  Mr.  Wilson  gave  the  College 
£0,000  for  the  endowment  of  a  chair  of  Dermatology,  and  the 


College  Terj  nainrally  sdeeted  the  donor,  not  because  of  hia 
gift»  as  onr  contemporaries  seem  to  imply,  bnt  because  of  the 
great  valne  of  his  researches,  anatomical  and  clinical,  in  re- 
lation to  the  skin.  At  the  conclusion  of  Professor  Wilson's 
course,  Professor  Flower,  F.B.S.,  will  deliver  eighteen  lectures 
on  the  anatomy  of  the  mammalia ;  and  in  June  next  Profeasor 
Birkett,  F.B.C.8.,  and  Mr.  Hulke,  F.B.S.,  will  eomplete  the 
lectures  for  the  present  collegiate  year,  the  former  gentleman 
by  a  eonrse  of  six  leetnres  on  the  nature  and  treatment  of  new 
growths,  and  the  latter  by  a  course  of  three  lectures  on  the 
minute  anatomy  of  the  eye,  in  continnation  of  his  anbjeet  of 
last  year. 

SiG50Bi  Fissore  and  Ignazio  Nieolis,  of  Turin,  hare  been 
nominated  Professors  Extraordinary  to  the  Turin  University  ; 
the  former  of  Hygiene  and  Medical  Pathology,  and  the  latto 
of  Clinical  Medicine. 

Mb.  George  Babnabd  seems  aggrieved  that  Dr.  Bence  Jones, 
in  the  Life  and  Letters  of  Faraday,  should  have  implied  that 
Faraday  received  public  relief  when  he  was  nine  years  old. 
Mr.  Barnard  writes  as  follows  to  correct  this  error: — ^The 
question  as  to  whether  Faraday  ever  received  public  relief  may 
not,  perhaps,  interest  the  public  very  much ;  but  as  it  is  quite 
a  mistake,  and  never  occurred,  his  friends  are  anxious  that  it 
should  be  corrected,  and  I  have  to  request  of  your  kind  courtesy 
the  insertion  of  these  lines.  The  Faradays  never  received  any 
public  relief,  but  at  this  time  they  were,  no  doubt,  poor,  and 
bread  was  very  dear — I  believe  Is.  9d.  the  quartern  loaf.  Old 
King  Greorge  III.  set  an  example  to  his  subjects  by  restricting 
himself  to  one  small  piece  of  bread  at  dinner,  and  allowed  no 
pastry  or  puddings  to  be  made  in  the  Boyal  kitchens ;  and  it 
was  recommended  by  the  Government  that  every  one  at  such  a 
period  of  scarcity  should  make  use  of  rice,  potatoes,  and  other 
food,  and  so  diminish  the  consumption  of  wh eaten  flour.  I  have 
more  than  once  heard  my  brother-in-law  tell  the  story  of  their 
domestic  economy  at  this  time.  Faraday  said  that .  at  the 
beginning  of  the  week  his  mother  gave  him  a  quartern  loaf  for 
himself,  that  he  might  have  the  management  of  it  entirely.  Ho 
immediately  marked  it  out  carefully  into  14  portions,  one  of 
which  he  ate  each  morning  and  evening,  thus  learning  his  first 
lesson  in  frugal  economy. 

It  would  seem  that  the  late  Consul  at  Massowah  is  in  some 
pecuniary  difficulty,  and  it  is  proposed  to  raise  a  fond  in  his 
behalf  by  means  of  subscriptions.  Mr.  W.  Jesse,  the  Zoologist 
to  the  Abyssinian  Expedition,  urges  that  something  should  be 
done. 

The  Becord  Office  has  not  much  connection  with  Science, 
yet  if  we  wished  to  make  any  inquiries  into  the  relation  of 
scientific  men  to  the  State  in  early  times,  it  is  to  the  Becord 
Office  we  should  go.  It  is  satisfactory,  then,  to  find  that  the 
Chancellor  of  the  Exchequer  means  to  have  the  Office  open  to 
the  public  at  night.  This  we  believe  is  only  the  thin  end  of 
the  wedge,  and  it  is  hoped  that  shortly  the  Beading-room  at 
the  British  Museum  and  the  principal  pnblic  libraries  will  be 
thrown  open  during  the  evening.  This  would  be  a  great  boon, 
to  those  students  whose  more  pressing  engagements  keep  them 
occupied  during  the  day. 

TiiE  chemical  impurities  of  gas  have  become  a  practical  quee- 
tion  at  last.  The  Corporation  has  summoned  its  Gas  Com* 
pany,  and  has  had  it  fined  £50,  and  £14  costs.  Chemists  may 
rejoice,  there  is  a  new  field  for  them — we  mean  the  chemico- 
legal  one. 

As  we  had  anticipated,  the  accident  to  the  machinery  at 
Abbey  Mills  was  attended  with  the  most  dreadful  damage  to 
property  in  Blackwall ;  but,  unhappily,  it  appears  that  the 
sufferers  have  no  redress. 

Mb.  Falheb,  an  eminent  Arabic  scholar  (travelling  Fellovr 
of  the  University  of  Cambridge),  has  arrived  in  Arabia,  where 
he  and  a  friend  will  spend  some  months  among  the  Arabs  of 
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the  unknown  district  bordering  npou  Sinai.  The  object  of 
Mr.  Palmer  is  to  learn  and  record  the  legends  beliered  to  be 
still  existinff  there  as  to  the  passage  of  the  Israelites  and  their 
sojoaming  m  the  neighboarhood.  Mr.  Palmer  has  andertaken 
this  diffioolt  task  for  the  Palestine  Exploration  Society. 

OwiKG  to  the  recent  inclement  weather,  little  has  been  done 
in  prosecnting  the  search  for  gold  in  the  county  of  Inyemess. 
The  weather  having  become  somewhat  more  favoarable,  the 
Messrs.  Ferguson  Brothers,  acting  on  instructions  from  the 
several  proprietors  interested,  are  now  conducting  an  examina- 
tion of  the  entire  watershed  of  the  rivers  Nairn,  Farigaig,  and 
Foyers,  and  the  adjoining  districts,  with  the  view  of  deter- 
mining the  extent  and  productiveness  of  the  auriferous  area. 
Mr.  P.  G.  Wilson  has  also  employed  experienced  diggers  to 
prosecute  the  search  in  the  valley  of  the  Nairn,  and  other  pro- 
mising places.  In  the  event  of  gold  being  found  in  paying 
quantities,  all  the  proprietors  of  the  district  seem  disposed  to 
permit  the  working  of  it  on  their  estates.  The  diggers  in  Daviot 
report  to  Mr.  Wilson  that  they  have  found  traces  of  gold  in 
various  places,  but  they  do  not  feel  sanguine  that  the  working 
of  it  will  pay. 

Mors  News  o?  Livikgstoke.— The  Bev.  Forbes  Gapel,  the 
secretary  of  the  Central  African  Mission,  writes  as  follows : — 
"  I  am  sure  your  readers  will  be  glad  to  learn  still  later  news 
of  the  great  traveller  than  has  yet  been  published.  Bishop 
Tozer,  writing  from  the  Mission  House,  Zanzibar,  under  date 
October  25, 1869,  says : — *  I  spoke  a  few  days  since  with  an 
Arab  trader,  who  informed  me  that  he  had  seen  Dr.  Livingstone 
four  months  before  at  Ujiji.'  This  brings  us  t5  July.  Up  to 
that  time,  therefore,  he  had  not  been  eaten  by  the  cannibals  to 
whom  he  alluded  in  his  last  letter." 

The  storm  which  raged  over  the  country  on  Friday  night  and 
Saturday  morning  appears  to  have  been  the  most  violent  we 
bare  had  for  some  years.  Singularly  enough  it  was  not  pre- 
ceded by  any  serious  or  sudden  decrease  of  atmospheric  pressure. 
The  barometer  fell  about  half  an  inch,  but  not  with  any  great 
rapidity.  At  Manchester  it  was  attended  with  thunder  and 
lightning.  The  disasters  to  shipping  have  been  not  only 
numerous  but  most  peculiar. 

Thx  death  of  Mr.  James  Wylson,  architect,  is  announced. 
Bom  at  Glasgow  in  1810,  his  name  was  first  made  known  by 
having  designed  the  plans  of  St.  Luke's  Church,  and  of  the 
Prince's  Theatre.  As  the  founder  of  the  AthensBum  in  Glasgow, 
he  obtained  the  thanks  of  the  inhabitants.  On  coming  to 
London  he  was  for  some  time  working  under  Mr.  Sydney 
Smirke  and  Sir  Charles  Barry,  until  he  was  appointed  sur- 
veyor to  the  National  Land  Society.  For  some  years  he  was 
the  architect  and  surveyor  to  the  Conservative  Land  Society. 
Mr.  Wylson  had  great  scientific  attainments,  and  was  the 
originator  of  the  British  Association  of  Architectural  Draughts- 
men, editor  of  the  Engineer^a  Pocket  JoiMmal,  and  author  of  the 
Mechanical  Iwoestors*  Chdde. 

Thb  Bev.  J.  Halford,  writing  under  date  of  the  7th,  says 
that  Yenns  is  just  perceptible  now  by  daylight.  He  saw  her 
with  great  ease  and  distinctiveness  on  the  6th  at  3.35  p.m.  The 
sun,  which  was  shining  at  the  time,  did  not  set  until  half  an 
boor  afterwards,  viz.,  at  4.5  p.m. 

A  BsiiGLur  Society  of  Mental  Medicine  has  just  been  insti- 
tuted. Two  general  meetings  have  ahready  taken  place,  the 
former  at  Ghent,  and  the  latter  at  Brussels.  The  society 
reckons  amongst  its  members  all  the  distinguished  medical  men 
of  the  kingdom  who  are  interested  in  mental  affections,  and  it 
liaa  provided  for  the  admission  of  foreign  students  who  may  be 
inclined  to  become  members  and  furnish  contributions. 

Thb  Lord  Bectorship  of  the  Aberdeen  University  is  still  un- 
decided. It  is  supposed  that  the  decision  in  the  tie  will  not  be 
given,  or  at  least  announced,  till  the  keen  feeling  in  the  matter 
has  subsided.    It  was  rumoured  that  Sir  William  Stirling- 


Maxwell  has  written  the  Chancellor  to  the  effect  that  under  the 
rather  peculiar  circumstances  into  which  the  contest  had  fallen 
he  would  decline  to  be  elected.  The  above,  however,  which  was 
simply  a  rumour,  has  not  been  confirmed  in  any  way ;  but  it 
is  believed  that  as  mattors  have  gone  as  they  did  Sir  William 
would  prefer  giving  place  to  Mr.  Grant  Duff,  for  whom  the 
msjority  of  the  students  voted.  It  is  not  believed  that  the 
protest  lodged  against  Mr.  Boswell  will  result  in  disqualifying 
that  gentleman ;  but,  as  political  principles  are  not  involved,  it 
is  considered  not  improbable  (and  among  the  Duffitos  sanguindy 
expected)  that  the  Duke  of  Richmond  will,  as  on  last  occasion, 
give  his  voto  for  Mr.  Grant  Duff.  In  the  event  of  the  election 
falling  on  the  Principal,  it  is  all  but  certain  to  be  Sir  William 
that  will  be  selected.  Meanwhile  the  students  are  anxiously 
awaiting  the  casting  voto  of  the  Chancellor. 

The  Lettsomian  lectures  of  the  Medical  Society  of  London 
will  be  delivered  by  Dr.  Tilbury  Fox,  on  January  10th  and 
24th,  and  Februaiy  7th,  at  8.30  p.m.  The  subject  of  the 
lectures  will  be  the  Pathology  and  Treatment  of  Ekzema,  and, 
incidentally,  the  Influence  of  Constitutional  Conditions  in  Skin- 
Diseases. 

The  BrUiah  Medical  Journal  countenances  the  somewhat 
startling  hypothesis  that  the  use  of  the  sewing  machine  tends 
to  prevent  sterility  in  women. 

Classes  have  commenced  at  the  Working  Men's  College  in 
Great  Ormond-street.  Physiology,  astronomy,  and  microscopy 
are  the  chief  scientific  subjects  taught. 

Pbofessob  Syices  Thokfsok  will  commence  his  course  of 
lectures  at  the  Gresham  College  on  Friday.  The  subjects  will 
be  as  follows: — Lecture  I.,  Friday,  January  14th,  "On  Catching 
Cold ;"  Lecture  II.,  Saturday,  January  15th,  "  On  Stimu- 
lants." The  lectures  are  illnsti*ated  with  diagrams,  tables,  and 
chemical  experiments ;  are  free  to  the  public,  and  commence 
each  evening  at  seven  o'clock.  Lectures  will  be  also  delivered 
by  the  Gresham  Professor  of  Medicine  in  Eastor,  Trinity,  and 
Michaelmas  torms. 

D&.  Temple  has  been  expressing  his  opinion  on  the  relation 
of  science  and  theology.  In  delivering  the  prizes  to  the  studento 
of  the  Science  School  at  the  Mechanics'  Instituto  at  Plymouth 
on  Saturday,  the  new  bishop  was  received  by  a  large  and  enthu- 
siastic audience,  who  rose  on  the  entrance  of  Dr.  Temple,  and 
vociferously  cheered  him.  In  his  address  his  lordship  enforced 
the  practical  utility  of  scientific  knowledge,  and  argued  that 
there  was  perfect  harmony  between  science  and  revelation. 
Teachers,  he  said,  should  pervade  scientific  teaching  with  a 
religious  tone. 

The  statistics  of  New  Zealand  for  the  year  1868  have  just 
been  issued,  and  contain  many  tables  and  returns  of  intorest 
and  importance. 

PjaoFESsos  Cope's  Bynopais  of  the  Extinct  Batrachia  and 
B^tilia  of  North  America,  recently  issued,  is  a  volume  in 
every  way  worthy  of  Transatlantic  science.  The  plates  are 
exquisitely  drawn. 

A  YSBT  elaborate,  prolonged,  and  importent  discussion  has 
taken  place  at  Manchester  on  the  subject  of  the  Patent  Laws. 
It  took  place  on  the  occasion  of  a  very  able  paper  by  Mr.  Aston, 
and  the  whole  feeling  of  the  meeting  seemed  to  be  that  protection 
was  demanded  for  the  inventor.  We  quite  think  with  the  meeting. 
There  is  a  dass  of  optimist  legislators  lately  sprung  up  whose 
whole  ideas  are  based  upon  a  priori  argumente  from  hypo- 
thetical doctrines. 

The  winter  conversazione  of  the  Working  Men's  College 
took  place  on  the  evening  of  the  7th,  at  the  College  House, 
Great  Ormond-street.  The  anniversary  derived  additional 
interest  from  the  fact  that  the  new  class-rooms  and  museum 
had  been  so  &r  completed  as  to  permit  of  their  being  thrown 
open  for  the  inspection  of  the  visitors.    The  class-rooms,  six  in 
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number,  are  bnilt  on  the  lower  portion  of  the  grounds,  in  the 
rear  of  the  oollege,  are  well  lighted,  and  of  spacioas  dimensions. 
The  conyereazione  was  an  immense  success. 

On  this  day  week  Professor  Gamgee's  new  process  for  the 
preservation  of  meat,  by  means  of  carbonic  oxide  and  salphnrous 
acid,  was  put  to  the  test  in  the  presence  of  a  number  of  visitors 
who  were  much  interested  in  the  operations.  By  this  new 
method  the  meat  is  kept  from  decomposition  for  some  months, 
and  in  no  mere  physical  character  does  it  differ  from  ordinary 
uncooked  meat.  We  understand  that  some  of  our  large  sales- 
men have  already  pat  Professor  Gramgee's  process  in  practical 
operation  on  a  large  scale,  and  with  the  best  results.  Meat 
preserved  in  this  way  in  America  has  reached  this  country  in 
perfectly  good  condition,  and  now  it  is  being  put  to  the  severe 
test  of  a  voyage  from  Australia — across  the  line. 

Dr.  T.  Spbncbb  Cobbold,  F.E.S.,  delivered  the  opening 
lecture  at  the  South-London  Working  Men's  College  on  Monday 
evening  last.  The  classes  have  all  opened.  Female  students 
are  admitted. 

The  Agriculturcd  Chaette  of  Saturday  contains  a  very  able 
review,  by  the  Bev.  M.  J.  Berkeley,  on  an  American  Report  on 
the  Disease  of  Cattle.  It  is  especially  of  interest  because  it 
treats  of  Hallier's  views  on  the  supposed  relation  between  fungi 
and  disease,  and  deals  with  the  subject  in  a  critical  but  im- 
partial spirit. 

An  ancient  Roman  silver-mine  has  been  discovered  near 
Heidelbei^g.  It  was  disclosed  by  the  falling  of  some  rocks  owing 
to  the  recent  shock  of  earthquake.  There  is  not  much  silver 
in  the  ore,  but  a  good  deal  of  zinc,  which  the  Roman  workers 
rejected. 

The  following  choice  piece  of  scientific  nonsense  has  just  been 
sent  to  us  by  its  author,  Mr.  J.  Hampden,  of  Swindon: — 
"  What  is  to  be  said  of  the  pretended  philosophy  of  the  nine- 
teenth century,  when  not  one  educated  man  in  ten  thousand 
knows  the  shape  of  the  earth  on  which  he  dwells  P  Why,  that 
it  must  be  a  huge  sham !  The  undersigned  is  willing  to  de- 
posit from  £50  to  £500  on  reciprocal  terms,  and  defies  all  the 
philosophers,  divines,  and  scientific  professors  in  the  United 
Kingdom  to  prove  the  rotnndity  and  revolution  of  the  world 
from  Scripture,  from  reason,  or  from  fact.  He  will  acknow- 
ledge that  he  has  forfeited  his  deposit,  if  his  opponent  can 
exhibit,  to  the  satisfaction  of  any  intelligent  referee,  a  convex 
railway,  river,  canal,  or  lake.  Failing  to  do  this  by  or  before 
tlie  25th  of  February,  the  advertiser  ta  claim  the  amount  de- 
posited, which  shall  be  spent  in  exposing  the  falsehood  and 
fraud  of  the  Newtonian  philosophers." 

Thb  Americans  are  certainly  a  wonderful  people,  who  are  able 
for  all  emergencies.  The  other  day,  finding  that  one  of  the  large 
hotels — the  Hotel  Pelham,  of  Boston — projected  too  far  into  a 
street  which  they  wished  to  widen,  they  determined  to  move  the 
)))iilding,  weighing  5,000  tons,  bodily  back  by  means  of  various 
mechanical  contrivances.  They  made  the  attempt,  and  suc- 
ceeded, without  doing  the  smallest  damage  to  the  premises. 

The*  French  Jowmal  Offidel  of  the  7tb  announces  that  the 
post  of  Director  of  the  Fine  Arts  Department  has  been  sup- 
pressed, and.  M.  Weiss  has  been  appointed  Secretary-General. 
Count  NieuWekerke  has  been  appointed  Snx)erintendent  of  the 
Imperial  Museums. 

Adhibal  ENGtiEtiELD's  hydrostatio  steering  apparatus  appears 
to  have  turned  out  well,  as  the  following  letter  to  the  inventor 
from  the  Secretary  to  the  Admiralty  will  prove : — "  My  Lords 
have  great  satisfaction,  in  informing  you  that  the  reports  of 
the  trial  of  your  hydrostatic  steering  apparatus  since  the 
alterations  are  satisfactory,  and  show  that  it  will  be  a  valuable 
instrument  in  the  AchiU^aJ* 

Kow  that  the  qnestioii  of  the  sale  of  poisons  is  exdting 
pnblic  attention,  too  much  stress  cannot  be  laid  on  the  faets 


disdoaed  in  Dr.  Ballard's  letter  io  the  Times  of  Monday.  Tho 
writer  shows  that  an  oilman  not  only  sold  tartar  emetic,  in 
considerable  quantity,  for  carbonate  of  aoda,  but  that  the  jar 
in  his  shop  in  which  the  antimony  was  contained  was  aetnaUr 
labelled  cream  of  tartar.  Heaven  knows  what  terrible  disasters 
might  have  happened  had  not  Dr.  Ballard's  activity  discovered 
the  dreadful  blunder ! 

The  Journal  of  Outaneous  Medicine,  a  quarterly  periodical, 
will  cease  to  appear.  Its  Editor  and  mainstay,  Mr.  Erasmus 
Wilson,  F.R.S.,  announces  the  fact  in  his  prefiice  to  the  third 
volume,  just  completed. 


THE  COMPARISON  OP  THB  CORALS  OF  THB 
ATLANTIC  AND  PACIFIC  COASTS  OP  THB 
ISTHMUS  OF  DARIEN. 

BT  FfiOPESSOB  A.  E.  VEBRILL. 

HE  question  of  a  former  connection  between  the 
Atlantic  and  Pacific,  across  the  Isthmus  of  Darien, 
has  very  important  bearings  both  in  zoology  and 
geology.  With  many  geologists  it  has  been  a 
favourite  and  convenient  theory  to  account  for  dimatic  changes 
in  Europe  by  a  depression  of  the  Isthmus  sufficient  to  allow 
the  Gulf  Stream  to  flow  into  the  Pacific.  Admitting  a  con- 
nection, it  does  not  necessarily  follow  that  the  Gulf  Stream 
would  flow  into  the  Pacific,  for  a  current  in  the  opposite  direc- 
tion might  result,  while  with  a  shallow  channel,  owing  to  the 
difiSsrence  in  the  tides  (twenty-two  feet  at  Panama  and  about 
two  at  Aspinwall),  it  is  probable  that  the  flow  would  be  first 
one  way  and  then  the  other.  The  evidence  from  geology  is 
quite  insufficient  to  establish  the  theory,  and  the  facts  cited 
have  in  most  cases  proved  unreliable.  The  zoological  evidence 
is  mainly  the  occurrence  of  identical  and  closely  allied  species 
on  both  sides.  Thus  of  mollusca  about  1,500  species  occur 
upon  the  west  tropical  coast,  of  which  Dr.  P.  P.  Carpenter 
enumerates  thirty -five  species  as  identical  upon  the  two  coasts ; 
thirty -four  as  doubtful,  but  possibly  identical ;  and  sixty-seven 
that  are  closely  allied,  but  evidently  distinct.  Since  his  lists 
were  published,  other  species  have  been  added  to  them,  among 
which  Paphrydia  buUcUa,  a  common  West  Indian  sfaellt  which 
has  recently  been  received  with  Codakia  tigerina  from  the  Golf 
of  California,  by  the  museum  of  Tale  College.  Dr.  Stimpson 
admits  eight  or  ten  species  of  Crustacea  as  identical,  and 
although  Mr.  Ordway  has  separated  the  CMinectee  of  the  west 
coast  satisfactorily,  there  are  other  identical  epeoies  among  the 
large  collections  recently  received  from  that  coast  by  the 
museum  of  Yale  College,  through  Mr.  Bradley  and  others,  so 
that  of  about  150  species  of  Decapods,  ten  or  twelve  appear  to 
be  perfectly  identical,  not  showing  even  varietal  differences. 
Among  173  species  of  marine  fishes  from  both  coasts. 
Dr.  Giinther  regards  fifty-seven  as  identical.  Mr.  Gill  would, 
however,  separate  some  of  these  forms,  but  the  general^ 
result  would  still  remain  the  same,  since  certain  species 
do  not  show  even  varioUl^^differences.  The  Echino- 
derms  of  the  two  coasts  ESSff*  'been  examined  and  tabu- 
lated by  me,^  and  gave  ^OTy^Mifferent  results,  for  ^f  eighty- 
two  species  found  on  the  west  coast  none  are  identical  with 
those  of  the  Atlantic^ ohiiliess  two  Hdothnrians  vrhioh  may  be 
regarded  as  doubtful;  though  considered  the  same  by  SelMika. 
But  at  least  fifty  of  the  spedes  are  analogous,  or  coErespond 
with  similar  Atlantic  species. 

A  careful  comparative  study  of  the  corals  and  polyps  of  the 
Atlantic,  and  extensive^  and,  for  the  shallow  water  forans, 
nearly  complete  collections  from  various  localities  on  the  Paoifio 
coast,  give  quite  unexpected  results,  since  no  species  are  found 
to  be  identical,  while  even  the  genera  and  families  show  remark- 
able contrasts.  Thus  the  numerous  genera  and  families  of  reef- 

^  TrantaoHont  vf  <%•  XkrWM^HMt  AMa$mg,  toI.  i.  p.  889,   1807« 
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boildiiig  ooraky  so  abundant  on  the  Atlantic  side,  are  wholly 
wanting  on  the  Pacific,  with  the  exception  of  Poritee,  which  ia 
represented  by  three  or  four  small  species.  Massive  Astrsdans. 
Mssandrina,  Diploria,  ManioiDa,  Colpophyllia,  Agaricia,  Sider- 
astrsBa,  Oculina,  Madrepora,  Millepora,  are  wholly  unknown  in 
the  Panama  fauna.  But  Pocillipora,  Montipora,  and  Pavonia, 
genera  unknown  on  the  Atlantic  side,  are  represented,  the  last 
by  two  gigantic  species.  Among  the  Halcyonoid  Polyps  we  find 
an  equid  contrast,  for  Eunicea,  Plexaura,  Plezaurella,  Ptero- 
gorgia,  and  many  other  very  common  Atlantic  genera  are  un- 
known on  the  Pacific  side,  where  they  are  replaced  by  numerous 
species  of  Psammogorgia,  Litigorgia,  and  Eugorgia,  which  are 
eminently  characteristic  of  that  coast. 

The  genus  Mnricea  is  very  common,  and  represented  by 
seventeen  ^>ecie8,  while  on  the  Atlantic  side  only  four  species 
are  usually  admitted,  all  of  which  are  so  different  as  scarcely 
to  be  regarded  as  analogous  species.  The  genus  Benilla  is 
found  on  both  coasts.  Among  the  Actinians  we  find  greater 
resemblances,  but  as  yet  no  identical  species. 

From  these  facts  we  may  legitimately  conclude  that  no  very 
extensive  or  deep  connection,  sufficient  to  alter  the  course  of 
oceanic  currents,  can  have  existed  since  the  coasts  have  been 
inhabited  by  the  existing  species,  otherwise  a  greater  admixture 
must  have  taken  place.  A  narrow  or  shallow  channel  of  com- 
munication would  probably  account  for  all  identical  species  yet 
observed,  but  at  what  period  it  may  have  existed  is  still  another 
question.  The  occurrence  of  certain  Atlantic  species  in  the 
Gnlf  of  California  and  not  at  Panama  (Godakia  tigerina, 
Pixphrydia  huUata) ;  the  evidence  of  a  uniform  and  long  con- 
tinued flow  of  the  Gulf  Stream,  to  be  derived  from  the  growth 
of  the  extensive  coral  reefs  of  the  Bermudas,  and  the  southern 
extension  of  Florida  with  its  numerous  ancient  reefs  of  coral 
rock,  one  of  which  occurs  even  as  far  north  as  Tampa  Bay, 
made  up  of  existing  species,  show  that  the  present  coral  faunsa 
are  of  immense  antiquity,  and  also  that  the  specific  characters 
are  wonderfully  persistent.  The  peculiar  relations  between  the 
two  faunee  manifested  by  the  numerous  analogous  but  distinct 
species  and  genera,  are  probably  facts  of  a  different  order,  and 
will  require  a  different  solution ;  for  even  if  we  adopt  a  develop- 
mental theory  we  shall  doubtless  be  compelled  to  refer  the 
period  of  separation  to  a  period  far  more  ancient  than  that  at 
which  the  few  identical  species  became  separated,  and  to  admit 
a  fiir  more  extensive  and  prolonged  connection  between  the  two 
oceans. — Paper  read  before  the  American  Assodaiion. 


ON  THE  FERTILIZATION  OF  GRASSES. 

BY  DR.  K.  SPBUCE, 

|N  gently  flowing  rivers  of  tropical  America,  grow  many 
fine  aquatic  grasses,  species  of  Luziola,  Oryza, 
Leersi,  &o.  The  following  note  is  from  my  journal 
under  date  December,  1849,  when  threading  in  my 
canoe  among  the  islands  of  the  Trombetas : — "  This  channel 
was  lined  on  both  sides  by  a  beautiful  grass — a  species  of 
Xiuziola— growing  in  deep  watery  and  standing  out  of  it  2  fb.  or 
3  ft.  The  large  male  flowers,  of  the  most  delicate  pink, 
streaked  with  deep  purple,  and  with  six  long  yellow  stamens 
hanging  out  of  them,  were  disposed  in  a  lax  terminal  panicle ; 
while  the  slender  green  female  flowers  grew  on  the  bristle-like 
branches  of  much  smaller  panicles  springing  firom  the  inflated 
sheaths  of  the  leaves  that  dothed  the  stem.  As  the  Indians 
disturbed  the  grassy  fringe  with  the  movement  of  their  paddles, 
the  pollen  fell  from  the  anthers  in  showers,"  and  would,  doubt- 
less, some  of  it,  attain  the  female  flowers  disposed  for  its  re- 
ception. 

A  parallel  case  to  the  above  is  that  of  the  common  Maize 
(Zea  MayBf  L.),  where  the  male  flowers  are  borne  in  a  long 
terminal  raceme  or  panicle,  and  the  female  flowers  are  densely 
packed  on  spikes  springing  from  the  leaf-axils.    Here  the  male 


flowers  must  plainly  expand  before  the  pollen  contained  in 
their  anthers  can  be  shed  on  the  female  organs  below,  whether 
of  the  same  or  of  a  different  plant.  That  there  are  frequent 
cross-marriages  in  Maize  is  evidenced  by  the  numerous  varieties 
in  cultivation  in  countries  where  it  is  a  staple  article  of  food, 
as  in  the  Andes  of  Ecuador,  where  nine  kinds,  varying  in  the 
colour  of  the  grain  (through  white,  yellow,  and  brown,  to 
black),  in  its  size,  consistence,  and  flavour,  are  commonly 
cultivated ;  besides  many  others  less  generally  known. 

In  Pharue  scaler  (H.  B.  K.)  another  tall  broad-leaved  grass, 
the  spikelets  stand  by  twos  on  the  spike — a  sessile  female 
spikelet,  and  a  stalked  male  spikelet. 

In  the  fine  forest  grasses  of  the  genus  Olyra,  whereof  some 
species,  such  as  0.  micrantha  (H.  B.  K.),  rise  to  10  fb.  high, 
and  have  lanceolate  leaves  above  3  in.  broad,  and  a  large 
terminal  panicle,  with  capillai^  branches,  like  those  of  our 
Aira  ccespitosa,  it  is  the  lower  flowers  that  are  male,  with 
large  innate  (not  versatile)  anthers,  and  the  upper  that  are 
female,  with  two  large  stigmas,  that  are  either  dichotomously 
divided,  or  clad  with  branched  hairs,  thus  exposing  a  wider 
surface  to  the  access  of  the  pollen.  And  as  the  panicle  is  often 
pendulous,  many  of  the  male  flowers,  although  placed  lower 
down  the  axis,  are  actually  suspended  over  the  terminal  female 
flowers. 

It  is  generally  to  be  remarked  of  diclinous  Grasses,  that 
either  the  male  flowers  are  very  numerous,  as  in  Zea  Mays,  or 
the  stamens  are  multiplied  in  each  male  flower,  as  in  Pariana, 
Leersia,  Guadua,  &c ;  or  the  stigmatic  apparatus  of  the  female 
flowers  is  enlarged,  so  as  almost  to  insure  impr^nation,  as  in 
Olyra  and  Tripsacum. 

In  the  Bambuseea  I  have  gathered  belonging  to  the  genera 
Guadua,  Merostachys,  and  Chusquea,  the  flowers  are  more  or 
less  polygamous,  and  the  stamens  of  the  male  flowers  often 
doubled.  But  there  is  scarcely  a  genus  in  the  whole  order 
which  is  not  described  as  having  some  flowers  by  abortion, 
neuter  or  male,  and  especially  those  that  have  biflorous  spike- 
lets,  such  as  the  Panicess.  Some  grasses,  of  normally  herma- 
phrodite genera,  are  not  unfrequently  truly  unisexual,  such 
as  certain  species  of  Andropogon.  I  have  occosionally  seen 
panicles  of  Orthocladue  rariflorue  (Nees),  a  grass  peculiar  to 
the  Amazon,  quite  destitute  of  stamens,  and  therefore  purely 
female. 

To  come  home  to  our  own  country :  Is  all  the  pollen  wasted 
that  a  touch  or  a  breath  sets  free  irom  the  flowers  of  grasses  in 
such  abundance  P  Watch  a  field  of  wheat  in  bloom,  the  heads 
swayed  by  the  wind,  lovingly  kissing  each  other,  and  doubtless 
stealing  and  giving  pollen.  Consider,  too,  that  throughout 
Nature,  heat  or  moisture,  or  both,  are  essential  to  the  emana- 
tion of  the  impregnating  influence.  In  all  our  Festuces,  as 
well  as  in  Oynodon,  Leersia,  and  some  other  genera,  the  stig- 
mas are  protruded  from  the  side  or  from  the  base  of  the 
flower  at  an  early  stage,  often  before  the  stamens  of  the  same 
flower  are  mature — thus  as  it  were  inviting  cross  fertilization 
from  the  more  precocious  stamens  of  other  plants  which  are 
already  shedding  their  pollen. 

All  who  have  gathered  grasses  will  have  remarked  that  some 
have  yellow  anthers,  others  pink  or  violet  anthers ;  and  that 
anthers  of  both  tjpes  of  colour  may  co-exist  on  distinct  indi- 
viduals of  the  same  species.  The  same  peculiarity  is  Just  as 
noticeable  in  tropical  grasses,  and  (without  professing  to  give 
a  complete  physiological  explanation  of  it)  this  is  what  I  have 
observed  respecting  it.  The  walls  of  the  anther-cells  are 
usually  of  some  shade  of  purple,  but  are  so  very  thin  and 
pellucid,  that  when  distended  with  mature  pollen  the  yellow 
colour  of  the  latter  is  alone  visible.  When  the  pollen  is  dis- 
charged, the  anthers  resume  their  original  purple  colour, 
shortly,  however,  to  take  on  the  pallor  or  dinginess  of  decay. 
Where  the  anthers-  emerge  of  a  purple  hue,  and  change  from 
that  to  brown,  it  will  probably  be  found  that  they  have  dis- 
charged their  pollen  while  still  included  in  the  flower.  These 
observationB,  made  without  any  reference  to  the  question  now 
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in  Hand,  reqnire  to  be  renewed  and  tested ;  and  in  them,  as  in 
all  that  precedes,  I  am  open  to  correction. 

Of  grasses  with  biseznal  flowers,  there  are  two  ways  in 
which  the  orarj  may  be  fertilized,  viz.,  either  bj  the  pollen  of 
its  own  flower  (dosed  or  open),  or  by  that  of  other  flowers, 
after  the  manner  of  the  diclinous  species.  In  the  latter  case, 
the  pollen  may  be  transported  by  the  wind,  or  in  the  fur  of 
animals  (as  I  hare  observed  the  seeds  of  Selaginellas  in  Soath 
America),  or  in  the  plamage  of  birds.  The  agency  of  insects 
has  not  been  traced  in  the  fertilization  of  grasses,  bat  may 
exist.  The  little  flies  I  have  seen  on  the  flowers  of  grasses 
seemed  bent  on  depositing  their  eggs  in  the  nascent  ovaries, 
but  may  also  have  aided  in  cross-fertilization.  In  the  Amazon 
Valley  grasses  are  often  infested  by  ants,  who,  indeed,  leave 
nothing  organic  unvisited  throughout  that  vast  region;  and 
they  also,  I  think,  cannot  help  occasionally  transferring  grains 
of  pollen  from  one  flower  to  another. 

The  flowers  of  Palms  and  Grasses  agree  in  being  usually 
small  and  obscurely -coloured,  but  contrast  greatly  in  the  former 
beiug  in  many  cases  exquisitely  and  strongly  scented,  whereas 
in  the  latter  they  are  usually  quite  scentless.  The  odour  of 
Palm-flowers  often  resembles  that  of  Mignonette ;  but  I  think 
a  whole  acre  of  that  "  darling "  weed  would  not  emit  more 
perfume  than  a  single  plant  of  the  Fan  Palm  of  the  Bio  Negro 
{Mawritia  Oarard,  Wallace).  In  approaching  one  of  these  plants 
through  the  thick  forest,  the  sense  of  hearing  would  perhaps 
give  the  first  notice  of  its  proximity,  from  the  merry  hum  of 
winged  insects  which  its  scented  flowers  had  drawn  together, 
to  feast  on  the  honey,  and  to  transport  the  pollen  of  the  male 
to  the  female  plants ;  for  it  is  chiefly  dioecious  species  of  Palms 
that  have  such  sweet  flowers.  The  absence  of  odoriferous 
flowers  from  the  Grasses  seems  to  show  that  insect  aid  is  not 
needed  for  eflecting  their  fecundation,  but  does  not  render  its 
accidental  concurrence  a  whit  less  unlikely. 

That  Grasses,  notwithstanding  their  almost  mathematical 
characters,  vary  much  as  other  plants  do,  is  plain  from  the 
multitude  of  osculating  forms  (in  such  genera  as  Eragrostis, 
Panicum,  and  Paspalum),  which  2>uzzle  the  botanist  to  decide 
when  to  combine  and  when  to  separate,  in  order  to  obtain 
what  are  called  "good  species."  Hence  the  conclusion  is 
unavoidable  that  in  grasses,  as  in  other  plants,  variations  of 
surrounding  conditions  induce  corresponding  modifications  of 
structure,  and  that  amongst  the  former  must  be  enumerated 
cross  marriages,  however  brought  about. 

If  the  flowers  of  grasses  be  sometimes  fertilized  in  the  bud, 
it  is  probably  exceptional,  like  the  similar  cases  recorded  of 
Orchids  and  many  other  families. 

To  conclude  :  the  more  I  ponder  over  existing  evidence,  the 
more  I  feel  convinced  that  in  its  perfect  state  every  being  has 
the  sexes  practically  separated,  and  that  natural  selection  is 
ever  tending  to  make  this  separation  more  complete  and  per- 
manent; so  that  the  hypothesis  of  Plato,  that  the  prototype 
even  of  man  was  hermaphrodite,  may  one  day  be  proved  to  be 
a  fact ! — A  Paper  read  hefora  the  Horticultural  Society » 


PHOTOGRAPHY  ON  CANVAS. 

E  were  recently  favoured  by  Mr.  Lothian,  of  Edin- 
burgh, with  a  sight  of  some  admirable  examples  of 
the  mode  of  printing  introduced  some  months  ago 
by  Mr.  Davies,  by  which  almost  any  surface,  no 
matter  how  unsuitable  for  photographic  purposes,  gave  fine 
pictures  after  treating  with  a  sizing  preparation  consisting  of 
a  mixed  solution  of  shellac  and  gelatine.  It  was  suggested  at 
the  time  that  such  a  process  appeared  to  be  pre-eminently  well 
suited  for  printing  on  canvas,  and  Mr.  Davies  and  others  pro- 
mised to  pat  the  matter  to  the  test  of  experiment.  This  has 
been  done,  and  Mr.  Lothian,  who  is  well  versed  in  canvas 
printing,   has   worked    in    conjunction  with  Mr.  Davies  for 


this  especial  branch,  and  with  sach  satisfactory  resnlta  that  he 
has  resolved  to  use  none  other. 

For  printing  on  canvas  the  chief  modification  of  the  formula 
consists  in  dilating  the  sizing  solution  considerably.  The  sur- 
face of  the  canvas,  primed  for  printing,  being  non-absorbent,  a 
much  thinner  coating  of  the  lac  and  gelatine  solutioa  is 
desirable,  as  a  thick  film  might  cause  some  eventual  tendency 
to  exfoliation.  The  formula  as  originally  given  by  Mr.  Davies 
is  as  follows  : — 

Take  from  four  to  six  grains  of  gelatine,  soak  it  in  an  ounce 
of  water  for  an  hour,  then  melt  it  gently  over  a  fire,  hot- 
plate, or  water-bath,  using  a  clean  earthen  pipkin.  When 
folly  dissolved,  add  to  it,  while  yet  warm,  and  stirring  it  gently 
during  the  mixing,  from  four  to  six  drachms  of  a  solaUon  of 
white  lac  in  methylated  spirit,  if  for  white  or  pale  surfaces ; 
but  orange  lac  will  do  if  the  surface  be  of  a  darker  colour.  This 
is  made  in  the  proportion  of  6  oz.  of  spirit  to  I  oz.  of  lac,  and 
digesting  it  till  fully  dissolved.  The  mixture  of  the  gelatine 
and  gum  lac  in  spirits  produces  a  creamy-looking  emulsion,  to 
which  is  added  four  grains  of  chloride  of  sodiam,  or  a  like 
equivalent  of  chloride  of  ammonium  or  barium,  and,  when  fully 
dissolved,  filter  through  fine  muslin  into  a  clean  pipkin,  and  it 
is  ready  for  use. 

This  is,  we  believe,  the  formula  still  employed  for  paper  with 
success,  and  we  may  remark,  in  passing,  that  for  paper,  a  fifty- 
grain  ammonia-nitrate  solution  gives  a  rich,  velvety  quality  of 
picture,  which  is,  in  our  estimation,  much  superior  to  that 
obtained  with  the  plain  silver  solution.  When  the  ammonia- 
nitrate  is  used,  a  fine,  rich,  purple  brown  tone  is  obtained  by 
fixing  in  hyposulphite  of  soda,  one  part  in  eight  of  water,  with- 
out toning. 

In  applying  the  process  to  canvas  printing,  the  lac  and  gela- 
tine solution  is  to  be  diluted  with  an  equal  bulk  of  water, 
or,  we  should  presume,  better  still — in  order  to  avoid  the  risk 
of  precipitating  any  portion — with  equal  parts  of  alcohol  and 
water.  If  the  preparation  be  made  for  use  with  canvas,  of 
course  it  will  be  made  of  the  proper  strength  at  once ;  but  if 
the  mixed  solution  have  been  prepared  for  paper,  it  must  be 
warmed,  and  the  proper  proportion  of  alcohol  and  water 
added,  a  little  at  a  time,  stirring  briskly.  The  preparation 
thus  diluted  remains  fluid,  and  requires  but  slightly  warming 
for  use. 

Previous  to  applying  it  to  the  painter's  canvas,  the  prepared 
surface  of  the  latter  is  sponged  with  a  little  methylated  spirit, 
to  remove  dirt  or  grease,  and  prevent  any  tendency  to  repel  the 
sizing  solution.  When  the  surface  is  dry,  the  lac  and  gelatine 
solution  is  applied  smoothly  with  a  sponge.  The  surface  dries 
in  a  few  minutes.  The  silver  solution  is  applied  with  a  tuft  of 
cotton  wool.  We  may  observe  here  that  ammonia-nitrate  of 
silver  is  on  no  account  to  be  used  in  exciting  the  canvas,  as  the 
alkali,  rapidly  acting  on  the  priming  of  the  canvas,  would 
penetrate  and  dissolve  it.  The  silvered  surface  being  dry,  the 
canvas  is  placed  under  a  negative  and  exposed,  the  printing 
being  more  rapidly  effected  than  with  albumenized  paper. 
When  sufficiently  deeply  printed,  the  canvas  is  turned  up  at 
the  edges,  and  secured  at  the  corners  by  spring  clips,  so  as  to 
form  a  dish.  Into  the  dish  so  formed  the  hyposulphite  fixing 
solution  is  poured,  and  suffered  to  remain  about  ten  minates. 

Mr.  Lothian  states  that  by  observation  he  had  arrived  at  a 
criterion  of  perfect  fixation.  When  the  surface  is  so  thoroughly 
permeated  by  the  fixing  solution  that  it  felt  slightly  soft  and 
yielding  when  pressed  by  the  finger,  instead  of  being  perfectly 
hard  and  rigid,  experience  has  proved  that  the  image  is  perfectly 
fixed. 

When  the  image  is  fixed,  one  comer  of  the  canvas  is  released 
from  the  clips ;  and,  after  pouring  away  the  hypo.,  the  surface 
is  washed  for  a  quarter  of  an  hour  by  means  of  a  fiexible  tube 
attached  to  the  water-pipe,  care  being  taken  at  no  stage  of  the 
proceedings  to  wet  the  back  of  the  canvas.  No  toning  is 
necessary,  as  the  image,  when  fixed  only,  is  of  a  rich,  vrarm, 
purple  brown  tint,  well  suited  to  the  purposes  of  the  oil  painter. 
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It  will  be  seen  that  in  this  form  of  canvas  photography  printing 
direct  from  the  negative  is  contemplated ;  where  enlarging  is 
necessary  an  enlarged  negative  is  nsed,  and  a  direct  print  pro- 
dnced  therefrom.  There  is  little  doubt,  however,  that  by  the 
Qse  of  iodides  and  bromides  the  surface  prepared  with  the 
same  sizing  solntion  might  be  made  sufficiently  sensitive  for 
solar  camera  printing  by  developitient. — Photographic  News, 


EXPERIMENTS  ON  THE  ELECTRICITY  OF  PLANTS. 

BY  EDWIK  SMITH,  M.A. 

[ELERE  is  a  very  interesting  chapter  in  Becquerers 
smaller  treatise  (in  three  volumes)  on  Electricity  and 
Magnetism  concerning  the  electrical  phenomena  of 
plants.  I  was  induced,  by  reading  this  chapter,  to 
make  a  series  of  experiments,  with  a  view  to  illustrate  the 
author's  statements,  and,  if  possible,  to  throw  some  fresh  light 
upon  an  obscure  and  puzzling  subject.  I  am  now  going  to  put 
together  some  notes  of  these  experiments,  carefully  made  at  the 
time,  in  the  hope  that  they  may  not  be  without  a  certain  in- 
terest to  others.  The  galvanometer  employed  is  a  home-made 
one,  but  tolerably  sensitive.  My  greatest  difficulty  has  been  to 
depolarize  the  slips  of  platinum  by  means  of  which  I  have 
made  the  voltaic  circuits ;  but  every  care  has  been  taken,  to 
the  best  of  my  ability,  to  obviate  error  arising  from  this  cause, 
as  well  as  from  thermo-electric  disturbance. 

Eseperiment  1. — ^Take  the  thick,  juicy  leaf-stalk  of  the  com- 
mon garden  rhubarb,  and,  having  cut  off  a  length  of  from 
4  in.  to  18  in.,  apply  a  square  of  platinum  foil  to  each  end  of 
the  piece.  Connect,  by  means  of  platinum  wire,  these  two 
plates  with  opposite  terminals  of  the  galvanometer.  The  needle 
will  be  powerfully  deflected.  Now  reverse  the  position  of  the 
rhubarb  between  its  platinum  surfaces,  connect  as  before,  and 
the  needle  will  again  be  deflected,  but  in  an  opposite  direction. 
Having  previously  ascertained  how  to  interpret  the  movements 
of  the  needle,  by  noticing  its  behaviour  when  a  voltaic  current 
is  produced  between  zinc  and  diluted  acid,  with  platinum  for 
n^ative  plate,  and  ti^ansmitted  through  the  coil,  you  will  at 
once  conclude  that  a  current  of  electricity  is  passing  from  that 
end  of  the  leaf-stalk  nearest  the  root  towards  the  opposite  end, 
nearest  the  blade  of  the  leaf. 

Experiment  2. — Cut  off  a  piece  about  3  in.  long  from  the 
thickest  part  of  the  same  leaf-stalk.  Divide  it  longitudinally 
down  the  middle.  Pare  off  a  level  slice  of  the  outer  cuticle. 
Laj  the  platinum  slips  close  to  the  two  flat  sides  thus  provided, 
and  connect  with  the  galvanometer.  There  will  be  indicated  a 
carrent  from  the  outer  side  nearest  the  cuticle  to  the  inner 
axis  of  the  leaf-stalk.  If  the  section  is  made  thinner,  there 
will  be  a  current  in  the  same  direction.  You  may  confirm  your 
oonclusion,  as  before,  by  simply  turning  over  the  piece  of 
rhubarb,  so  as  to  reverse  the  current.  Experiments  one  and 
two  may  be  tried  upon  a  thick  midrib  or  branch  of  the  same, 
taken  from  the  leaf-blade,  with  a  precisely  similar  result.  A 
eocumber  acts  in  the  same  way. 

JSa^^eriment  3. — Insert  a  platinum  wire  into  the  lower  end 
of  the  flower-stalk  of  peony.  Apply  foil  to  one  of  the  large 
bracts,  or  to  a  petal;  connect,  and  observe  deflection.  A 
enrrent  is  detected  flowing  from  the  lower  end  of  the  flower- 
stalk  to  the  bract  or  petal.  The  same  experiment  may  be  tried 
with  a  sprig  of  fresh  oak-leaves,  or  bramble,  or  chickweed,  or 
Imneh  of  elder-buds,  or  poppy -flower,  or  stalks  and  leaves  of 
poppy.  The  current  always  sets  from  the  point  nearest  to  the 
root  towards  the  organs  furthest  from  the  root.  If  wires  be 
inserted  in  the  pistil  of  a  flower  and  its  stalk,  there  will  be 
•hown  a  current  flowing  towards  the  former. 

Ssiperimeni  4. — Lay  a  leaf  of  the  common  dock  between  pieces 
of  platinum  foil.  Connect  the  different  surfaces  with  opposite 
terminals  of  the  galvanometer,  and  notice  the  deflection.  A 
enrreDt  is  indicated  from  the  upper  to  the  under  surface  of  the 


leaf.  A  leaf  of  Spanish  chestnut  or  of  young  elder  will  give  the 
same  result ;  but,  in  four  experiments  on  a  leaf  of  sycamore,  I 
got  a  current  flrom  the  under  to  the  upper  surface,  after  a 
momentary  current  in  an  opposite  direction.  I  infer,  however, 
that  the  momentary  current  was  the  true  one,  and  that  the 
second  arose  from  polarization  ;  for  I  obtained  this  latter  cur- 
rent by  merely  employing  filter-paper  dipped  in  distilled  water, 
and  laid  between  the  slips  of  foil. 

Experiment  6. — Twist  a  piece  of  wire  round  the  outer  cuticle 
of  a  young  twig  of  hawthorn.  Insert  a  second  wire  between 
the  bark  and  wood,  so  as  to  touch  the  layer  of  cambium.  On 
completing  the  circuit,  a  current  will  be  indicated  from  the 
cambium  to  the  outer  cuticle.  Again  :  pass  a  wire  into  the 
pith,  and  a  current  may  be  detected  taking  a  direction  from  the 
cambium  to  the  pith.  Instead  of  hawthorn,  a  cutting  from  a 
fresh  branch  of  elder,  laurel,  hedge-mustard,  thistle,  groundsel, 
yarrow,  or  other  dicotyledonous  plant,  may  be  employed,  with, 
as  I  have  uniformly  found,  the  same  effect. 

Experiment  6. — Scrape  off  the  outer  cuticle  of  the  root  of 
cress.  By  means  of  wires,  as  before,  test  the  direction  of  the 
electric  currents.  They  will  be  found  to  flow  from  the  OTitside 
to  the  axis  of  the  root,  and,  again,  from  the  root-stock,  or  point 
of  junction  with  the  stem,  towards  the  lower  tapering  end.  The 
same  effects  are  exhibited  by  the  root  of  cat*8-ear,  or  of  thistle. 
If  plates  of  platinum  foil  are  applied  to  the  flat  surfaces  made 
by  cutting  across  the  thick  and  thin  ends  of  a  carrot,  a  current 
will  be  found  to  set  from  the  thick  end  of  this  root  to  the 
smaller  end. 

Experiment  7. — ^Take  a  bunch  of  the  seeds  of  sycamore.  Dip 
a  samara  attached  to  the  stalk  near  its  broader  end  into  one 
of  the  mercury-cups,  and  a  samara  attached  to  the  stalk  at  a 
point  nearer  the  smaller  end  into  the  other  cup.  A  current  is 
indicated  from  the  former  towards  the  latter,  in  strict  analogy 
to  what  happened  in  the  third  experiment.  Or  a  piece  of  the 
stalk  itself  may  be  bent,  and  its  ends  dipped  into  the  mercury- 
cups.  A  current  will  be  indicated,  having  the  same  direction 
as  before.  A  cutting  from  any  pliable  stem  may  be  tried  in 
this  way,  and  always,  so  far  as  my  experience  goes,  with  a 
similar  result. 

E^eriment  8. — Pass  a  platinum  wire  through  the  tubular  hol- 
low of  a  stem  of  Poa,  or  some  other  meadow-grass.  Twist  another 
platinum  wire  round  the  outside,  and  connect  both  with  the 
galvanometer.  A  current  will  bo  shown,  having  a  direction 
from  the  interior  to  the  exterior  surface  of  the  stem  in  question. 
Such  appears  to  be  the  law  with  the  stems  of  monocotyledonous 
plants. 

Experiment  9. — Make  two  cuts  through  a  raw  potato,  one 
through  the  centre,  another  near  the  outer  coat.  Apply  strips 
of  platinum  to  the  two  flat  surfaces,  and  connect  with  opposite 
terminals  of  the  galvanometer,  A  current  is  shown  to  be 
passing  from  the  centre  towards  the  outside.  A  lemon,  treated 
in  the  same  way,  furnished  a  current  from  the  outside  towards 
the  centre.  With  a  turnip,  a  gooseberry,  and  a  pear,  the  same 
result  was  obtained  ;  but  a  stalk  of  asparagus  followed  the  law 
of  the  potato.  A  boiled  potato,  tested,  when  cold,  by  the  same 
method,  gave  a  current  from  the  outside  towards  the  centre, 
the  indication  being  confirmed  by  a  reversal  of  the  slice  between 
the  platinum  conductors.  But,  after  moistening  a  fresh  piece 
of  boiled  potato  with  distilled  water,  a  enrrent  was  obtained 
from  the  centre  towards  the  outside — a  result  confirmed  by 
reversing  the  position  of  the  slice  between  the  platinum  con- 
ductors, as  in  the  previous  trial.  Fresh  platinum  was 
employed,  to  obviate,  as  far  as  possible,  any  error  from 
polarization. 

Experiment  10. — Reduce  to  a  pulp  with  distilled  water  some 
of  the  meal  nearest  the  coat  of  a  baked  potato.  Then  make  a 
similar  pulp  of  some  of  the  meal  at  the  centre.  Having  placed 
a  plug  of  tow  at  the  bend  of  a  U-tube,  pour  the  pulps  thus 
prepared  into  different  limbs.  Connect,  by  slips  of  wire  and 
platinum,  vrith  the  galvanometer.  In  my  experiment,  a  cur* 
rent  was  indicated  from  the  outer  pulp  towards  the  inner  pnlp. 
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agreeably  to  the  result  of  my  first  experiment  with  a  slice  of 
boiled  potato.  My  object  was  to  destroy  all  vitality  in  the 
tuber  by  boiling  or  baking,  and  to  see  whether  any  chemical 
action  might  still  remain — sufficient  to  cause  a  voltaic  current 
when  meal  from  different  parts  of  the  potato  was  made  to 
furnish  a  voltaic  couple. 

Esi^eriment  11.  —  Having  procured  a  garden  nasturtium 
growing  in  a  flower-pot,  insert  a  wire  in  the  fleshy  stem,  a  few 
inches  above  the  soil.  Then  thrust  a  second  wire  through  the 
small  hole  at  the  bottom  of  the  pot  into  the  soil.  Connect 
with  galvanometer.  The  needle  is  so  deflected  as  to  indicate 
the  passing  of  a  current  from  the  plant  to  the  soil  in  which  it 
grows.  Watering  the  soil  made  no  change  in  the  direction  of 
the  current  when  I  performed  the  experiment.  I  also  stuck 
the  first  wire  into  the  stem  in  various  ways  and  in  various  parts, 
always  with  the  same  results.  At  the  same  time,  a  current 
was  detected  passing  [from  the  root  end  towards  the  leaf  end 
of  the  stem,  conformably  to  the  rule  in  other  cases. 

Experiment  12.— Make.a  solution  of  oxygen  in  distilled  water, 
also  a  solution  of  carbonic  acid.  Pour  them  into  the  different 
limbs  of  a  U-tube  furnished  with  a  plug  of  tow.  Insert 
platinum  slips,  and  connect  with  galvanometer.  There  will  be 
a  marked  deflection  of  the  needle,  showing  the  passage  of  an 
electric  current  from  the  oxygen  to  the  carbonic  acid.  Confirm 
the  result  by  reversing  the  platinum  connectors. 

The  foregoing  series  of  experiments  are  enough  to  set  one 
thinking ;  but  I  feel  that  it  would  be  premature  to  reason  upon 
them  at  present,  even  with  the  admirable  clue  afforded  by  the 
treatise  of  M.  Becquerel.  I  should  like  to  compare,  for  in- 
stance, the  electrical  phenomena  of  plants  in  spring  and  in 
autumn,  to  see  how  far  they  are  affected  by  the  condition  and 
flow  of  the  sap.  In  a  future  paper,  I  may,  perhaps,  be  per- 
mitted to  return  to  the  subject,  and  attempt  some  rationdle  of 
the  curious  order  of  facts  above  described. — Ghemical  News, 


VOLOAKOES  AND  EABTHQUAKES. 

BY  T.  STBRBY  HUNT,  LLJ>.,  P.E.S. 

In  Two  Pakts. — Pakt  I. 

T  is  proposed  in  the  present  lecture  to  discuss  the 
nature  and  causes  of  volcanoes  and  earthquakes, 
with  their  related  phenomena,  and  to  consider  the 
reason  of  their  peculiar  geographical  distribution. 
Violent  movements  of  the  earth's  crust  are  confined  to  certain 
regions  of  the  globe,  which  are  at  the  same  time  characterized 
by  volcanic  activity ;  from  which  it  is  reasonably  inferred  that 
the  phenomena  of  earthquakes  and  volcanoes  have  a  common 
origin.  The  discharge  through  openings  in  the  earth's  crust 
of  ignited  stony  matter,  generally  in  a  fused  condition,  and 
the  disengagement  of  various  gases  and  vapours,  accompanied 
by  movements  of  elevation  or  subsidence  of  considerable  areas 
of  the  earth's  surface,  sometimes  rapid  and  paroxysmal  and 
attended  with  great  vibratory  movements,  are  evidences  of  a 
yielding  crust  of  solid  rock  resting  upon  an  igneous  and  fluid 
mass  below.  To  the  same  conditions  are  also  to  be  ascribed 
the  slow  movements  of  portions  of  the  earth's  surface  shown 
in  the  rise  and  fall  of  continents  in  regions  remote  from  centres 
of  volcanic  activity.  The  unequal  tension  of  the  yielding  crust 
and  the  sudden  giving  way  of  the  overstrained  portions  are 
probably  the  immediate  cause  of  earthquake  phenomena;  the 
seat  of  these,  according  to  the  deductions  of  Mallet,  is  to  be 
found  at  depths  of  from  seven  to  thirty  miles  from  the  surface. 
A  brief  description  of  the  phenomena  of  volcanoes  will  be 
necessary  as  a  preliminary  to  the  inqairy  which  constitutes  the 
olrject  of  our  lecture.  Yolcanoes  are  openings  in  the  earth's 
crust  through  which  are  discharged  solid,  liquid,  and  gaseous 
matter,  generally  in  an  intensely  heated  condition.  Sometimes 
the  ejected  material  is  solid,  and  consists  of  broken  comminuted 


rock,  or  the  so-called  volcanic  ashes.     Oflener,  however,  it  is 
discharged  in  a  more  or  less  completely  fused  condition,  con- 
stituting lava,  which  is  sometimes  fluid  and  glassy,  but  more 
frequently  pasty  and  viscid,  so  that  it  flows  slowly  and  with 
difficulty.     The  ejected  materials,  whether  liquid  or  solid,  build 
up  volcanic  cones  by  successive  layers — a  fact  which  has  been 
established  by  modern  observers  in  opposition  to  the  notion 
come  down  from  antiquity,  that  volcanic  hills  are  produced  by 
an  uprising  or  tumefaction  of  previously  horizontal  layers  of 
rock  by  the  action  of  a  force  from  beneath.     First  among  the 
gaseous  products  of  volcanoes  is  watery  vapour ;  water  appears 
not  only  to  be  involved  in  all  volcanic  eruptions,  but  to  be  in- 
timately combined  with  the  lavas,  to  which,   as  Scrope  has 
shown,  it  helps  to  give  liquidity.     The  water  at  this  high  tem- 
perature is  retained  in  combination  under  great  pressure ;  but 
jaa  this  pressure  is  removed  passes  into  the  state  of  vapour,  a 
process  which  explains  the  swelling  up  of  lavas  and  their  rise 
in  the  craters  of  the  volcanoes.     Besides  watery  vapour,  car- 
bonic and  hydrochloric  acid  gases,  and  hydrogen,  both  free  and 
combined  with  sulphur  and  with  carbon,  are  products  of  volca- 
noes.    The  combustion  of  the  inflammable  gases  in  contact 
with  air  sometimes  gives  rise  to  true  burning  mountains — a 
name  which  does  not  properly  belong  to  such  as  give  out  only 
acid  gases,  steam,  and  incandescent  rocky  matters,  which  are 
incombustible.     The  escape  of  elastic  fluids  from  lavas  gives  to 
them  a  cellular  structure,  but  when  slowly  cooled  under  pres- 
sure, as  seen   in  the  dykes  traversing  the  flanks  of  volcanoes, 
the  stony  materials  assume  a  more  solid  and  crystalline  condi- 
tion, and  resemble  the  older  eruptive  rocks  found  in  regions 
not  now  volcanic.     These  include  granites,  trachytes,  dolerites, 
basalts,  &c.,  and  are  masses  of  rock  which,  though  extravasated 
after  the  manner  of  lavas,  became  consolidated  in  the  midst  of 
surrounding  rocks,  and  consequently  under  considerable  pres- 
sure.    Their  presence  marks  either  the  lower  portions  of  volca- 
noes whose  cones  have  been  removed  by  denudation,  or  out- 
bursts of  liquefied  rook  which  never  reached  the  surface.    The 
escape  of  such  matters,  and  the  formation  of  volcanic  vents,  are 
but  accidents  in  the  history  of  the  igneous  action  going  on 
beneath  the  earth's  surface.     We  shall,  therefore,  regard  the 
extravasation  of  igneous  matter,  whether  as  lava  or  ashes  at 
the  surface,  or  as  plu tonic  rock  in  the  midst  of  strata,  as,  in 
its  wider  sense,  a  manifestation  of  vulcanicity,  and  for  the  elu- 
cidation of  our  subject  consider  both  these  regions  characterized 
by  great  outbursts  of  plutonic  rock  in  former  geologic  periods, 
and  those  now  the  seats  of  volcanic  activity,  which,  in  these 
cases,  can  generally  be  traced  back  some  distance  into  the  ter- 
tiary epoch.     To  begin  with  the  latter,  the  first  and  most  im- 
portant is  the  great  continental  region  which  may  be  described 
as  including  the  Mediterranean  and  Aralo-Caspian  basins,  ex- 
tending from  the  Iberian  peninsula  eastward  to  the  Thian-Chan 
Mountains  of  Central  Asia.     In  this  great  belt,  extending  over 
about  90°  of  longitude,  are  included  all  the  historic  volcanoes  of 
the  ancient  world,  to  which  we  must  add  the  extinct  volcanoes 
of  Murcia,  Catalonia,  Auvergne,  the  Vivarais,  the  Bifel,  ^an- 
gary, &c.,  some  of  which  have  probably  been  active  during  the 
human  period. 

It  is  a  most  significant  fact  that  this  region  is  nearly  coex- 
tensive with  that  occupied  for  ages  by  the  great  civilizing 
races  of  the  world.  From  the  plateau  of  central  Asia,  through- 
out their  westward  migration  to  the  pillars  of  Hercules,  the 
Indo-European  nations  were  familiar  with  the  volcano  and  the 
earthquake ;  and  that  the  Semitic  race  were  not  strangers  to 
the  same  phenomena,  the  whole  poetic  imagery  of  the  Hebrew 
Scriptures  bears  ample  evidence.  In  the  language  of  their 
writers,  the  mountains  are  molten,  they  quake  and  fall  down  at 
the  presence  of  the  Deity,  when  the  melting  fire  burneth.  The 
fury  of  his  wrath  is  poured  forth  like  fire ;  he  toncheth  the  hills 
and  they  smoke,  while  fire  and  sulphur  come  down  to  destroy 
the  doomed  cities  of  the  plain,  whose  foundation  is  a  molten 
flood.  Not  less  does  the  poetry  and  the  mythology  of  Greece 
and  of  Borne  bear  the  impress  of  the  nether  ret^  of  fire  in 
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which  the  volcano  and  the  earthquake  have  their  seat,  and  their 
inQaence  is  conspicuous  thronghont  the  imaginative  literature 
and  the  religions  systems  of  the  Indo-European  nations,  whose 
contact  with  these  terrible  manifestations  of  nnseen  forces 
beyond  their  foresight  or  control,  could  not  fail  to  act  strongly 
on  their  moral  and  intellectual  development,  which  would  have 
doubtless  presented  very  different  phases  had  the  early  home  of 
these  races  been  the  Australian  or  the  eastern  side  of  the 
American  continent,  where  volcanoes  are  unknown,  and  the 
earthquake  is  scarcely  felt.^ 

Besides  the  great  region  just  indicated,  must  be  mentioned 
that  of  our  own  Pacific  slope,  from  Fnegia  to  Aliaska,  from 
whence  along  the  eastern  shore  of  Asia,  a  line  of  volcanic  acti- 
vity extends  to  the  terrible  burning  mountains  of  the  Indian 
archipelago.  Yolcanic  islands  are  widely  scattered  over  the 
Pacific  basin,  and  volcanoes  bum  amidst  the  thick -ribbed  ice 
of  the  Antarctic  continent.  The  Atlantic  area  is  in  like  man* 
ner  marked  by  volcanic  islands  from  Jan  May  en  and  Iceland 
to  the  Canaries,  the  Azores,  and  the  Caribbean  islands,  and 
southward  to  Ascension,  St.  Helena,  and  Tristan  d'Acunha. 

The  continents,  with  the  exception  of  the  two  areas  already 
defined,  present  no  evidences  of  modem  volcanic  action,  and  the 
regions  of  ancient  Volcanic  activity,  as  shown  by  the  presence 
of  great  outbursts  of  eruptive  rocks,  are  not  less  limited  and 
circumscribed.  In  northern  Europe,  the  chain  of  the  Urals,  an 
area  in  central  Germany,  and  one  in  the  British  islands  aie 
apparent,  and  in  North  America  there  appear  to  have  been 
bat  two  volcanic  regions  in  the  paleozoic  period — one  in  the 
basin  of  Lake  Superior,  and  another,  which  may  be  described  as 
occurring  along  either  side  of  the  Apallachian  chain  to  the 
north-east,  including  the  valleys  of  the  lower  St.  Lawrence, 
Lake  Champlain,  the  Hudson  and  Connecticut  rivers,  and 
extending  still  farther  southward.  The  study  of  the  various 
eruptive  rocks  of  this  region  shows  that  volcanic  activity  in 
different  parts  of  it  was  prolonged  from  the  beginning  of  the 
paleozoic  period  till  after  its  close. 

Having  thus  before  us  the  principal  facts  in  the  history  of 
volcanoes,  we  may  proceed  to  notice  the  various  theories  from 
tinae  to  time  put  forward  to  account  for  them.  The  first  and 
most  obvious  notion  is  that  of  combustion,  and  we  find  early 
writers  supposing  that  volcanoes  might  be  due  to  the  burning 
of  coal,  bitumen,  or  sulphur.  As  juster  ideas  were  acquired  of 
the  nature  of  combustion,  and  the  necessity  of  a  supply  of  air 
for  its  maintenance,  other  chemical  agencies  were  invoked  as 
the  probable  source  of  internal  fire.  Lemery  suggested  the 
oxidation  of  sulphnrets  in  the  presence  of  water ;  and  the  bril- 
liant discovery  by  Davy,  in  the  earths  and  alkalies,  of  metallic 
bases  which  decompose  water  with  great  violence,  and  even  with 
the  phenomena  of  combnstion,  gave  rise  to  the  so-called  che- 
mical theory  of  volcanoes,  which  has  found  its  defendflrs  down 
to  our  own  time.  This  theory  supposes  that  the  interior  of 
the  globe  consists  of  the  metallic  bases  of  earths  and  alkalies, 
which  are  oxidized  by  the  gradual  access  of  the  ocean's  water, 
with  the  production  of  intense  heat,  causing  the  fusion  of  the 
resulting  oxides,  which  constitute  lavas  and  eruptive  rocks.  The 
chemical  objections  which  may  be  urged  against  this  theory  are 
numerous,  and  to  my  mind  insuperable ;  in  addition  to  which 
it  may  be  added  that  it  fails  to  explain  the  facts  connected 
with  tiie  past  and  present  distribution  of  volcanoes,  and  is  in 
disaccord  with  those  views  of  the  early  condition  of  the  globe 
mofit  in  harmony  with  the  deductions  of  modem  astronomy, 
physics,  and  chemistry. 

1  Compare  the  fine  lines  of  Pope,  in  the  *'  Essay  on  Man/'  wherOi  of  super- 
atitlon,  the  poet  says  :— 

"  She,  'mid  the  lightning's  glare,  the  thunder's  sound. 
While  rooked  the  earthquake,  and  while  rolled  the  ground- 
She  taught  the  proud  to  hend,  the  weak  to  pray, 
To  Powers  unseen  and  mightier  fkr  than  they  j 
She,  'mid  the  rending  earth  and  bursting  skies. 
Saw  gods  descend  and  fiends  infernal  rise  j 
Here  fixed  the  baleftJ,  there  the  blest  abode»~ 
Pear  made  her  detils,  and  weak  hope  her  gods." 


I  need  not  here  repeat  the  arguments  in  favour  of  the  theory 
which  supposes  our  eariJi  to  be  a  eooling  globe,  which  has 
passed  through  various  stages,  from  an  uncondensed  nebulous 
mass  to  a  liquid,  and  finally  to  its  present  solid  condition,  with 
a  cold  exterior ;  nor  to  the  evidences  of  a  regidarly  increasing 
temperature  as  we  descend  into  its  crust,  from  which  it  is  con- 
cluded that  at  a  depth  of  a  few  miles -a  heat  of  ignition  would 
be  attained.  If  we  suppose  that  the  solidification  of  the  once 
liquid  globe  to  have  begun  at  the  surface,  which  became  thus 
covered  with  a  feebly  conducting  crust,  it  would  not  be  difficult 
to  admit,  as  some  imagine,  a  still  liquid  centre,  surrounded  by 
a  shell  of  congealed  matter  upon  which  are  spread  the  sedi- 
mentary strata.  Various  and  independent  arguments  from  the 
phenomena  of  precession,  from  the  theory  of  the  tides,  and  from 
the  crushing  weight  of  mountain  masses  like  the  Himalayan, 
have,  however,  been  brought  against  this  hypothesis  of  a  thin 
crust  resting  upon  a  liquid  centre,  and  in  addition  to  these 
another  important  one  of  a  different  order.  Judging  from  the 
known  properties  of  the  rocks  with  which  we  are  acquainted, 
solidification  should  commence  not  at  the  surface  but  at  the 
centre  of  the  liquid  globe,  a  process  which  would  moreover  be 
favoured  by  the  influence  of  pressure.  This  augments  the 
melting  temperature  of  matters  which,  like  the  rocks  and  most 
other  solids,  become  less  dense  when  melted,  while  on  the  other 
hand  it  reduces  the  melting  point  of  those  which,  like  ice, 
become  more  dense  by  fusion.  Pressure,  moreover,  it  may  be 
mentioned  in  this  connection,  increases  the  solvent  power  of 
water  for  most  bodies,  whose  solution  may  be  described  as  a 
kind  of  melting  down  with  water  into  a  compound  whose 
density  is  greater  than  that  of  the  mean  of  its  constituents ; 
the  importance  of  this  point  will  appear  farther  on.  The  theory 
deduced  from  the  above  considerations,  and  adopted  by  Hopkins 
and  by  Sorope,  is  briefly  as  follows : — the  earth's  centre  is 
solid,  though  still  retaining  nearly  the  high  temperature  at 
which  it  became  solid.  At  an  advanced  stage  in  the  solidifying 
process  the  remaining  envelope  of  fused  matter  became  viscid, 
so  that  the  descent  from  the  surface  of  the  heavier  particles, 
cooled  by  radiation  was  prevented,  and  a  crust  formed,  through 
which  cooling  has  since  gone  on  very  slowly.  There  were  thus 
left  between  this  crust  and  the  solid  nucleus,  portions  of  yet 
unsolidified  matter  (or  even  perhaps,  as  suggested  by  Scrope,  a 
continuous  sheet),  and  it  is  in  the  existence  of  this  stratum,  or 
of  lakes  of  uncongealed  matter,  that  we  are  to  find  an  explana- 
tion of  all  the  phenomena  of  volcanoes  and  earthquakes,  of 
elevation  and  subsidence,  and  of  the  movements  which  result 
in  the  formation  of  mountain  chains,  as  ingeniously  set  forth 
by  Mr.  Shaler.  The  slow  contraction  of  the  gradually  cooling 
globe,  a  most  important  agency  in  the  latter  phenomena,  is 
evidently  not  excluded  by  this  hypothesis.  It  may  be  added 
that  a  similar  structure  of  the  globe,  viz.,  a  solid  nucleus  and  a 
solid  crust,  separated  from  each  other  by  a  liquid  stratum,  was 
long  ago  suggested  by  Halley  in  order  to  explain  the  pheno- 
mena of  terrestrial  magnetism.  Scrope  has  completed  this 
hypothesis  by  the  suggestion  that  variations  in  tension  or  pres- 
sure may  cause  portions  of  matter  beneath  the  surface  to  pass 
from  solid  to  liquid,  or  from  a  liquid  to  a  solid  state,  and  in 
this  way  help  us  to  explain  the  local  and  the  temporary  nature 
of  volcanic  activity .-^iiec^wre  recently  delivered. 


ON  THE   DIFFERENT   METHODS   OF   MEASURING. 

MIC5ROSCOPI0AL  OBJECTS. 

MEMOIR  BY  COUNT  A.  P.  CASTBACANE  D*  ANTELMI5ELLI. 

In  Two  Pabts. — Part  II. 

TAKE,  for  example,  for  observation  a  Diatom  in  the 
shape  of  a  boat,  in  which  the  central  nodule  is  seen 
to  be  dilated  transversely,  and  I  recognize  it  as  a 
Stauroneia  Phcenicenteron  (Ehrbg.).     The  valves^  of 
this  diatom  are  ornamented  with  very  fine  moniliform  strias, 
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and  rows  of  granules.  I  wish  to  know  their  thickness  or  the 
nnmber  of  them  which  correspond  to  a  millim^re.  For  that 
pnrpose:  Ist,  I  adapt  to  the  microscope  a  micrometer  eye- 
piece ;  2nd,  I  canse  the  division  to  be  snperimposed  on  the 
lines  of  the  Stanroneis,  exactly  combining  one  of  them  with 
one  of  the  divisions ;  3rd,  I  connt  the  strise  comprised  between 
fire  divisions  of  the  micrometer,  and  find  they  are  exactly 
eight.  I  onght  now  to  ascertain  the  value  of  a  unit  in  the 
division  of  the  eyepiece,  and  I  obtain  it  by  substituting  for  the 
preparation  placed  nnder  the  microscope  an  objective  micro- 
meter, that  is  to  say,  a  millimetre  divided  into  a  hundred  parts, 
and  cut  on  a  thin  glass ;  and  recognizing  that  in  the  magni- 
fying power  used  forty-nine  divisions  of  the  eyepiece  corre- 
sponded to  six  hundredths  of  a  millimetre,  I  establish  the  pro- 
2)ortion  :  49  :  0-66""  :  :  1  :  a;.  Thence « =®-V"= 0001224 »», 
which  is  the  value  of  a  unit  in  our  case.  Now,  since  eight  was 
the  number  of  the  strias  which  were  counted  in  five  units  of 
the  ocular  micrometer,  we  onght  to  say  :  if  in  5  x  0*001224  "™ 
there  are  eight  striae,  how  many  are  there  in  one  millimetre  P 
And  the  final  result  will  be  oo«i' mm  =1307.  Whence  the 
strise  of  the  Biauroneis  Phamicenteron  are  of  such  fineness  that 
1,307  of  them  are  contained  in  a  millimetre. 

Although  such  a  method  of  taking  small  measures  may  be 
correct  in  theory,  and  in  most  cases  is  found  the  most  practical, 
yet  in  many  circumstances  of  recognizing  the  finest  details  it 
becomes  a  difficult  and  uncertain  method.  And  this  is  specially 
the  case  when  one  has  to  do  with  the  most  difficult  Diatomaceas, 
the  study  of  which  requires  the  most  powerful  objectives,  and 
the  most  accurate  direction  of  the  illumination.  Any  one  who 
has  familiarized  himself  with  the  study  of  these  can  well  bear 
me  witness  how  the  perception  of  very  fine  striad  requires  a 
sustained  tension  of  the  visual  faculty,  so  that  one  frequently 
hesitates,  and  it  is  not  always  possible  to  recognize  without 
hesitation  and  with  certainty  the  number  of  very  minute  strisd 
which  may  be  confined  in  an  interval  which,  relatively  to  the 
magnifying  power  used,  and  to  the  infinite  smallness  of  the 
details,  appears  considerable.  Such  an  inconvenience  I  have 
been  able  partly  to  obviate  by  the  use  of  variable  eyepiece 
micrometers.  I  have  two  of  these,  one  with  cobweb  lines,  con- 
structed by  Nachet,  of  Paris,  the  other  with  variable  points  by 
Hartnack ;  the  two  lines  or  threads  of  the  first  and  the  two 
points  of  the  second  are  separated  from  each  other  to  a  given 
distance,  which  is  determined  in  the  first  place  by  comparison 
with  an  objective  micrometer.  The  Diatom  being  placed  in  the 
middle  of  the  field  of  ? ision  under  the  variable  micrometer,  the 
nnmber  of  strias  is  determined,  either  at  one  glance  or  by  very 
slowly  advancing  one  of  the  lines  or  one  of  the  points,  and 
fixing  all  the  attention  on  the  point  or  line  in  motion,  and  on 
the  crossing  made  successively  by  the  strisB,  from  which  it  is 
possible  to  determine  the  number. 

But  still,  this  method  presents  a  grave  difficulty  in  the  oscil- 
lation which  is  inevitably  communicated  to  the  instruments,  so 
that  more  strisB  seem  to  pass  before  or  behind  the  movable  point : 
BO  that  here  again  I  find  myself  in  uncertainty  and  in  the  fear 
of  erring.  Such  difficulties  cannot  be  overcome  otherwise  than 
by  rendering  the  eyepiece  micrometer  independent  of  the  body 
of  the  microscope,  by  fitting  to  it  a  supporting  foot  distinct 
from  the  mounting  in  question.  In  the  absence  of  such  an 
arrangement,  when  I  am  about  to  occupy  myself  with  the  Dia- 
tomaceaa,  which  are  most  difficult,  on  account  of  the  extreme 
delicacy  of  the  striation  with  which  they  are  adorned,  I  usually 
approach  the  two  points  of  Hartnack's  micrometer  very  close, 
so  as  to  be  able  to  include  in  the  interval  only  one  or  two  striaa 
which  I  judge  I  can  easily  keep  within  view.  Afterwards  I 
substitute  for  the  microscopic  preparation,  in  the  plane  of  the 
object-holder,  the  objective  micrometer,  with  the  micrometer 
cut  on  the  glass,  with  the  camera  lucida ;  I  draw  the  interval 
between  the  two  points,  and  that  of  a  hundredth  of  a  millimetre 
magnified  in  the  microscope,  and  by  observing  the  number  of 
times  that  the  latter  is  greater  than  the  former,  and  multiply- 
ing it  by  the  nnmber  of  striaD  observed  between  the  two  points, 


I  obtain  the  number  of  striaa  contained  in  one  hundredth  of  a 
millimetre,  and  consequently  the  number  contained  in  a  milli- 
metre. 

All  these  systems  certainly  give  an  approximate  idea  of  the 
measures,  but  we  cannot  expect  from  them  on  exact  and  precise 
determination,  and  this  so  mnch  the  more  in  proportion  as  the 
basis  of  the  calculation  may  be  smaller, — seeing  that  any  error 
there  may  be  in  the  first  place,  though  only  of  a  fraction  of  a 
stria  by  being  multiplied  as  many  times  as  the  smallest  space 
is  comprised  in  the  measure  of  the  millimetre  magnified  in  the 
microscope,  may  amount  to  a  sufficiently  notable  difiference 
from  the  truth.  And  this  I  think  may  be  the  origin  of  the 
differences  in  the  number  of  the  striae  which  are  observed  in 
the  Diatomaceas  of  the  most  distinguished  micrographers,  who 
purposely  and  specially,  or  only  accidentally,  have  occupied 
themselves  with  the  Diatomaceas,  in  order  to  the  determination 
of  the  species  to  which  they  belong.  Having,  however,  pro- 
posed to  occupy  myself  principally  with  the  study  of  this  in- 
teresting class  of  organisms,  I  was  led  to  think  of  some  method 
which,  by  facilitating  the  operation,  would  lead  me  to  a  more 
exact  estimation,  rendering  it  not  only  possible,  but  relatively 
easy,  to  count  the  striaa,  and  in  consequence  determine  their 
sizes  and  that  of  their  intervals. 

Such  a  method  I  find  in  the  habitual  use  of  photo-micro- 
graphy, by  which  means  I  reproduce  the  different  forms  which 
present  themselves  in  my  researches.  Having  proposed  to 
myself  to  edit  a  most  complete  photographic  monograph  of  the 
whole  order  of  the  Diatomaceae,  in  which  I  have  up  to  the 
present  time  included  nearly  a  thousand  types,  I  adopted  the 
magnifying  power  of  535  diameters  for  the  reproduction  of 
these,  so  that  I  could  keep  an  approximate  account  of  the 
relation  of  size  between  one  type  and  another.  The  images 
which  I  obtain  directly,  and  which  are  usually  called  by  photo- 
graphers, negatives,  from  which  I  print  off  so  many  identical 
proofs,  are  obtained  on  plates  of  glass.  These  present  with  the 
greatest  fineness  and  fidelity,  not  only  the  form  of  theDiatomacem, 
but  even  the  finest  details,  which  can  only  be  perceived  with 
doubt  and  great  trouble  when  observing  them  directly  under  the 
microscope.  Would  that  we  conld  obtain  equally  fine  results 
in  the  positive  which  is  printed  on  paper,  and  which,  by  the 
imperfection  of  the  surface  presenting  small  asperities  of  elevated 
and  depressed  points,  does  not  perfectly  and  equally  adhere  to 
the  glass  of  the  negative,  and  is  far  from  presenting  the  same 
degree  of  fineness !  Having  thus  at  my  disposition  the  most 
faithful  and  authentic  representation  of  the  Diatom aceae  on  a 
plate  of  glass,  I  direct  my  attention  to  this,  and  on  it  I  follow 
the  enumeration  of  the  striaa.  To  facilitate  the  enumeration  I 
count  the  lines  which  correspond  to  a  hundredth  of  a  millimetre, 
multiplied  five  hundred  and  thirty-five  times,  and  I  see  how 
many  lines  are  included  in  a  space  of  the  negative  equal  to 
5*35"".  This  measure,  cut  on  a  thin  metallic  plate  and  placed 
on  the  negative  or  matrix,  gives  the  greatest  facility  for 
obtaining  the  nnmber  which,  multiplied  by  a  hundred,  will 
give  as  the  final  result,  the  precise  number  of  striae,  or  rows  of 
dots,  which  cover  the  valves  of  the  Diatomaceae. 

Those,  however,  who  are  not  able  to  have  recourse  to  photo- 
micrography, which  also  offers  the  incalculable  advantage  of 
giving,  as  it  were,  an  authentic  reproduction  of  the  objects 
under  study,  in  order  to  be  as  near  as  possible  to  the  truth, 
ought  to  have  recourse  to  repeated  measurements  according  to 
different  methods,  assuming  for  the  final  result,  the  mean 
number  obtained  by  the  repeated  operations. — Paper  read  he/ore 
the  Quekeit  Club,  Nov,  26th, 


Meteoric  Iron  Fallen  on  the  CoUina  di  Brian  aa  (MUanese 
Territory). — ^The  Chemical  News  states  that  Dr.  Hauaofer  has  made 
a  oarefnl  analysis  of  a  piece  of  this  very  large  meteorite,  about  the 
origin  of  which  some  doubt  has  existed.  The  speoifio  gravity  of  this 
material  is  7'596 ;  it  does  not  contain  sulphur  or  ohromiam,  and  ¥ra8 
found  to  consist,  in  100  parts— H>f  iron,  91*1 ;  niokel,  7*7 ;  phosphoruB, 
O'S ',  cobalt,  0*2 ;  and  traces  of  carbon. 
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ADDITIONS  TO  THE  MENAGKRTF.  OF  THE  ZOOLOGICAL  GARDENS,  EBGENTS  PARK. 

From  December  26«7i,  1869,  to  January  Sthf  1870. 


Date. 

Ifame. 

Oonntry. 

How  obtamAd. 

Where  placed  hi  Oardeas. 

1869. 
Deo.  30 

1870. 
Jan.     8 
4 

5 
6 

8 

1  Common  Badger  (Meles  tazns)  ^ 

1  Bonnet  Monkey  (Maoaons  radiatns)  S 
1  Fig-tailed  Monkey  (Macaons  nemes- 

trinos)  ^ 
1  Gninea  Baboon  (Cynooephalns  papio)  ^ 
1  Stmnp-tailed  lizturd  (l^aohydosanms 

rogosns) 
1  Temminok's  Tragopan  (Ceriomis  Tem- 

minckii) 
1  Great  Northern  Diver  (Colymbns  gla- 

dalis) 
Collection  of  Fish  Ova  

British  Islands 

Continental  India . . . 
Java 

West  Africa 

Deposited  by  Sir  v.  A.  Brooke,  Bart,  F.Z.S. 
Presented  by  B.  S.  Kirby,  Esq 

Small  Mammal  House 

Monkey-house 
Ditto 

Ditto 
Beptile-honse 

Pheasantry 

Fish-honse 

Ditto 

Cattle  Sheds 
Anteater'  s-honse 

Presented  by  lient.  Codrington  Hall,  B.N. 

Presented  by  Mr.  Hart  

Presented  by  Dr.  E.  L.  Mosse,  E.N.     ... 

Deposited  by  B.  Swinhoe,  Esq.,  F.Z.S. 

Presented  by  A.  B.  Hont,  Esq 

Presented  by  F.  T.  Bnckland,  Esq.,  F.Z.S. 
Deposited  by  W.  C.  Herring,  Esq.,  F.Z.S. 
Presented  by  H.  H..  Gideon,  Esq 

New  Holland    

China    

British  Islands 

1  American  Bison  (Bison  Amerioanns)  S 
1  JavanChevrotain(TragulasJavanioas) 

North  America 

Java 

^  Male. 


THE  HAEMONT  OF  COLOUR  AND  MUSIC. 

BY  W.  P.  BABSETT,  P.C.S. 

T  is  in  this  division  of  onr  subject  that  we  find  a  wide- 
spread and  tacit  acceptance  of  the  analogy  of  light 
and  sonnd.  We  instinctively  criticise  in  like  terms 
the  works  of  a  painter  and  a  musician.  We  speak 
of  the  harmonious  blending  of  colours  in  a  picture,  as  we  do  of 
the  chords  in  a  musical  composition.  We  compare,  apparently 
without  reason,  the  order  of  colours  in  a  rainbow  to  the  notes 
of  the  gamut.  Like  Locke's  blind  man  who  said  scarlet  was 
to  him  as  the  deep  sonnd  of  a  trumpet,  we  think  of  red  as  a 
low  note,  of  blue  as  a  high  one.  We  find,  as  a  rule,  that  good 
taste  in  art  goes  hand-in-hand  with  good  taste  in  music ;  hence 
a  large  number  of.  eminent  painters  have  been  excellent  mu- 
sicians.^ All  this  points  to  the  fact  that  pleasure  given  to  the 
eye  or  ear  evokes  similar  mental  impressions. 

Now  the  question  arises,  Has  all  this  essthetic  oneness  of 
eolouT  and  music  any  physical  foundation,  over  and  above  that 
general  analogy  we  have  so  far  traced  between  light  and  sound  P 
We  believe  the  following  considerations  will  show  not  only  that 
it  has  some  foundation,  but  that  the  analogy  is  far  more 
wonderful  than  has  hitherto  been  saspected. 

Let  us  take  as  onr  standard  of  colours  the  series  given  by 
the  disintegration  of  white  light,  the  so-called  sjpedrum.  As 
onr  standard  of  musical  notes  let  ns  take  the  natural  or  diatonic 
teale.  We  may  justly  compare  the  two :  for  the  former  embraces 
all  possible  gradations  of  simple  colours,  and  the  latter  a  similar 
gradation  of  notes  of  varying  pitch. 

Further,  the  succession  of  colours  in  the  spectrum  is  perfectly 
hamonious  to  the  eye.  Their  invariable  order  is  red,  orange, 
yellow,  gfeen,  blue,  indigo,  violet.  Any  other  arrangement  of 
these  colours  is  less  enjoyable.  Likewise  the  succession  of  notes 
in  tbe  scale  is  the  most  agreeable  that  can  be  found.  The 
order  is  0,  D,  E,  F,  G,  A,  B.^  Any  attempt  to  ascend  or 
descend  tiie  entire  scale  by  another  order  is  disagreeable.  The 
order  of  colours  given  in  the  spectrum  is  exactly  the  order  of 
Inminous  wave-lengths,  decreasing  from  red  to  violet.  The 
order  of  notes  in  the  scale  is  also  exactly  the  order  of  sonorous 
ware-lengths,  decreasing  from  C  to  B. 

The  interval  of  wave-lengths  embraced  between  the  extreme 
ealotirs  of  the  visible  spectrum  is  ordinarily  as  the  ratio  of 
1 :  0*57,  corresponding  to  the  interval  known  as  a  seventh  in 
mosic.  But  the  writer  is  well  informed  that,  by  proper  means, 
ftirther  limits  can  be  seen — ^viz.,  from  what  is  known  as  the 


1  Omitting  many  liring  painters  of  whom  this  is  true,  it  is  niffloient  to  name 
fintotTVtto,  Caracd,  BalTafeor  Bosa,  Bomeniohino,  GoidoBenl,  Leonardo  da  Yinei; 
aad  Sobena  who  is  said  to  ha^  been  passionately  fond  of  mosio. 

*  T!he  ftst  that  Kewton  saw  seren  ooloors  in  the  speetram,  and  there  are  seren 
BOtea  in  the  seale,  is  only  an  accident ;  the  number  of  colours,  or  tints,  entirely 
djepeofla  on  the  Jiucnient  of  the  obserrer. 


solar  line  A  to  the  solar  line  L.^  The  wave-length  of  A  is 
76,  and  of  L  is  38  hundred-thousandths  of  a  millimetre,  or  as 
the  ratio  of  1 :  0'50,  corresponding  to  the  interval  of  an  octave 
in  music,  or  just  the  range  of  the  scale. 

Arbitrarily  placing  C  under  the  colour  of  the  solar  line  A, 
viz.,  a  deep  brownish  red,  then  the  octave  higher  of  C  would 
fall  under  whatever  colour  is  found  at  the  solar  line  L — viz.,  a 
lavender  grey.  Now  comes  this  important  question — Are  the 
intermediate  colours  of  the  spectrum  produced  by  vibrations 
that  bear  a  definite  ratio  to  the  vibrations  giving  rise  to  the 
intermediate  notes  of  the  scale  P  According  to  our  knowledge 
up  to  this  time,  apparently  not. 

In  an  ingenious  little  work  by  Dr.  Macdonald,  before  alluded 
to,  an  attempt  has  been  made  to  establish  this  analogy  indi- 
rectly ;^  but  if  direct  comparison  fails,  it  is  useless  to  push  the 
matter  farther.  Newton  himself  sought  for  this  analogy 
between  note  and  colours,  but  he  only  found  the  relative  spaces 
occupied  by  each  colour  in  the  spectrum  to  be  similar  to  the 
relative  intervals  of  musical  notes.  This  is,  obviously,  a  false 
analogy.  We  must  compare  wave-lengths  of  light  with  wave- 
lengths of  sonnd ;  not,  of  course,  their  actual  lengths,  but  the 
ratio  of  one  to  the  other. 

Until  very  recently  it  has  been  impossible  to  do  this  accu- 
rately. New  maps  of  wave-lengths  of  the  different  parts  of  the 
spectrum  have,  however,  of  late  appeared.^  Let  us  reduce  the 
newest  and  best  determinations  of  wave-lengths  to  a  common 
ratio,  and  compare  the  result  with  the  wave-lengths  of  the 
notes  of  the  scale  reduced  to  the  same  ratio.  Here  are  the 
limits  of  wave-lengths  of  the  different  colours  of  the  spectrum  as 
most  carefully  determined  by  Prof.  Listing.^  In  the  third 
column  the  writer  has  added  the  mean  wave-length  of  each 
colour,  and  in  the  fourth  column  the  ratio  of  one  colour  to 
another,  taking  the  mean  wave-length  of  red  as  100. 

Table  or  Wavis-lengthb  of  Coloubs  in  the  Spectrum. 


WaTB-UBKOTHS  :  XV  MlXLIOiriBB  07  A  HXLLmftTBS. 


Name. 
Bed    .... 


Orange  647  to  686 

Yellow  586  to  635 

Green     636  to  492 

Blue  492  to  455 

Indigo   455  to  424 

Violet    424  to  897 


/ ' \ 

Limit.  Mean. 

723  to  647     685 

616 

560 

513 

478 

489 

410 


Batio. 

100 
89 
81 
75 
69 
64 
60 


>  This  is  on  the  anthority  of  ^T.  Crookes,  who  has  on  faTonrable  occasions  seen 
the  spectmm  extending  this  length,  where  a  quarts  train  of  lenses  and  prisms  was 
employed. 

«  It  is  a  pity  this  brochnre  of  Dr.  Haodonald*s  is  so  d  sflgored  by  its  typography. 
It  is  also  too  specolatire  and  dogmatic. 

»  The  most  recent  by  Thalen.  TratuaeHont  of  Bowl  Society  ^  Uptala,  3rd 
Series,  toI.  tI.  ;  also  Aimalet  de  Ckimi4  H  de  Fhynqut,  Oct.  1869. 

<  Foggendorff's  Annalen,  vol.  ozzxi.  p.  664. 
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Here  next  is  a  table  giving  the  middle  notes  of  the  scale, 
their  wave-lengths  and  their  redaction  to  a  common  ratio, 
taking  C  as  100. 

Table  of  Wave-lenoths  op  Notes  of  Scale. 


Name. 

WttTO-lengih  in  ioohei. 
: 52        

Batio. 
100 

D 

£ 

m  

42       

89 

80 

F 

39       

75 

G 

35       

67 

A 

31       

60 

B 

27i     

63 

C.    

'a      

26       

50 

Patting  together  the  two  ratios,  the  following  remarkable 
con'espondence  at  once  comes  oat : — 

Batio  of  Wave-lengths   of   Notes   compabed  to  Batio    of 

Wave-lenqths  of  CoLomis. 


Notes. 
C... 
D... 
E.... 
F.... 
G.... 
A.... 
B... 
C... 


B&tio.  Colonn.  Satio. 

100     Bed         100 

89     Orange    89 

80     YeUow    81 

75     Green      75 

67     filae  and  indigo  (mean)    67 

60     Violet      60 

53     [Ultraviolet    53] 

50     [Obscure 50] 


Assnming  the  note  C  to  correspond  with  the  colonr  red,  then 
we  find  D  exactly  corresponds  to  orange,  E  to  yellow,  and  F 
to  green.  Bine  and  indigo,  being  difficult  to  localize,  or  even 
distingnish  in  the  spectrum,  they  are  put  together :  their  mean 
exactly  corresponds  to  the  note  G.  Violet  would  then  exactly 
correspond  to  the  ratio  given  by  the  note  A.  The  colours 
having  now  ceased,  the  ideal  position  of  B  and  the  upper  C  in 
the  spectrum  are  calculated  from  the  musical  ratios.  This 
coincidence,  as  unexpected  as  it  is  perfect,  is  represented  in  the 
two  upper  figures  on  the  plate. 

Had  space  permitted,  we  should  have  ventured  to  trace  out 
to  some  extent  this  common  harmony  of  colour  and  sound.  All 
we  can  do  is  to  point  out  a  few  suggestions  that  occur  at  once. 

Every  one  knows  that  the  juxtaposition  of  two  colours  nearly 
alike  is  bad,  and  it  is  well  known  that  two  adjacent  notes  of 
the  scale  sounded  together  produce  discord.  Selecting  and 
sounding  together  two  different  notes  we  may  produce  either 
discord  or  harmony ;  so  with  the  juxtaposition  of  certain 
colours,  either  pleasurable  or  painfal  effects  are  produced.  Thus 
— ^the  notes  D  and  E,  together;  are  bad ;  so  are  orange  and 
yellow  when  contrasted.  C  and  G  harmonize  perfectly,  so  do 
red  and  bine.  C  and  F  is  an  excellent  interval,  so  is  the  com- 
bination of  red  and  green.  Now  on  referring  to  the  plate,  it 
will  be  seen  that  the  foregoing  notes  exactly  underlie  those  very 
colours  that  we  have  named  with  them. 

But,  further,  it  is  possible  to  obtain  a  real  optical  expression 
of  the  masical  intervals.^  By  reflecting  a  beam  of  light  from 
one  vibrating  tuning  fork  to  another  placed  at  right  angles, 
curves  of  light  are  obtained,  which  vary  according  to  the  com- 
bination of  forks  we  select.  The  most  perfect  harmony,  viz., 
two  notes  in  unison,  gives  the  simplest  curve — a  circle.  The 
next  most  hamonious  interval,  an  octave  and  its  fandamental 
note,  gives  the  figure  of  8 ;  the  next,  the  interval  of  a  fifth, 
gives  a  more  complete  figure,  and  so  on,  the  complexity 
augmenting  as  the  concord  lessens. 

A  masical  chord  thus  becomes  both  a  representative  picture 
and  an  acoustic  painting,  whilst  the  masical  scale  is  literally  a 
rainbow  of  sound.  It  is  hardly  too  much  to  say  that  we  might 
possibly  translate  into  a  musical  melody  a  sanset,  a  flower,  or  a 
painting  by  a  Bubens  or  a  Baphael.^ 

But  here  let  us  check  oiir  imagination.  We  have  through- 
out the  foregoing  article  endeavoured  to  avoid  overstating  the 
analogy.     Let  us  now  be  careful  lest  we  become  victims  of  the 


7  Fint  Mooxnpliflhed  bj  M.  Lissajous. 

B  On  this  subject  an  able  article,  by  Mr.  C.  Seth  Smith,  recently  appeared  in  the 
Bu%lder» 


**  idola  irtbus"'  lest  we  strive  to  impose  on  Nature  a  greater 
degree  of  simplicity  than  her  facts  will  justify. — Quarterly 
Journal  of  Science, 


ORIGINAL  COMMUNICATIONS. . 

[Under    this   head   we    propose  to    pablish  Papers  commnidoated 
specially  to  the  pages  of  this  Journal.] 


THE  RELATION  BETWEEN  THE  PHYSICAL  FOECES 
AND  THE  PHENOMENA  OP  YITALITY. 

BY     C.    STANILAlfD    WAKE,    F.A.8.L. 

In  Two  Pabts. — Pakt  II. 

HE  key  to  the  difficulty  as  to  the  relation  between  the 
physical  and  the  vital  forces  is  to  be  found  in  the 
existence  of  the  organism.  Given  this,  flvs  the 
physical  forces  (if  their  divorce  can  be  supposed), 
and,  under  ordinary  conditions,  the  phenomena  of  vitality  are 
the  result ;  while,  if  the  organic  character  be  subtracted  from 
the  matter  of  the  organism,  the  physical  forces  are  found  to 
be  present.  Thus  stated,  it  is  evident  that  the  vital  force  and 
the  physical  forces  differ  only  in  the  presence  or  absence  of  the 
organism  as  such.  If  it  were  not  so,  it  would  be  difficult  to 
understand  what  is  meant j  by  the  loss  of  vitality,  or  the  death 
of  organized  matter.  If  the  vital  force  is  neither  a  phase  of 
the  physical  forces,  nor  capable  of  being  resolved  into  them,  it 
must  be  absolutely  annihilated  at  death — a  result  which  may 
well  lead  Professor  Helmholtz  to  say  that  the  hypothesis  of  a 
vital  force  is  **  in  direct  opposition  to  the  law  of  conservation 
of  force."  As  we  cannot  conceive  any  force  to  be  really  lost  or 
annihilated,  and  as  the  vital  force  can  only  continue  to  esist 
after  the  destruction  of  the  matter  which  it  vitalized,  as  phy- 
sical force,  it  must  always  have  been  only  a  special  phase  of 
the  latter,  and  capable  at  any  time  of  being  resolved  into  it. 
Nevertheless,  as  we  Lave  seen,  the  organism  can  never  be  pro- 
duced by  the  mere  action  of  the  physical  forces,  although  it 
cannot  be  doubted  that  the  action  of  these  forces  is  essential  to 
the  maintenance  of  vitality.  According  to  Mr.  Grove's  view, 
'  indeed,  life  is  the  result  of  the  combined  action  of  the  physical 
forces.  But,  as  Dr.  Beale  truly  remarks,  "  We  may  have  any 
and  all  modes  of  force  without  life.  Life,  therefore,  involves 
something  besides  force,  and  is  something  different  from  it.'*^ 
This  something  is,  nevertheless,  merely  the  organism  itself,  the 
operation  of  which  reduces  all  the  physical  forces  into  that 
special  force  to  which  its  vitality  is  due. 

It  has  been  shown  that  at  death  vital  force  is  resolved  into 
physical  force.  This  is  required  by  the  doctrine  of  the  Con- 
servation of  Force.  The  same  process  is,  however,  continually 
going  on  in  the  body  of  the  living  organism,  as  is  well  shown  by 
the  change  which  germinal  matter  undergoes  in  becoming/or)/ie<2 
maieiinal.  It  is  evident  that  this  result,  as  described  by  Dr. 
Beale,  cannot  be  reached  without  an  accompanying  change  of 
force.  The  inanimate  pabulum,  whose  elements,  when  it  has 
arrived  at  the  living  centre,  are  converted  into  the  germinal 
matter,  has,  in  the  very  process,  had  its  forces  converted  into 
the  vital  force.  On  the  other  hand,  when  germinal  mat4»r 
loses  its  special  character,  and  as  material  becomes  gradnallj 
formed,  the  vital  force  is  resolved  again  into  the  forces  which 
were  exhibited  by  the  pabulum  from  which  the  germinal  majbter 
was  elaborated  ;  or  at  least  into  forces  as  nearly  like  them  aa 
the  difference  between  the  inorganic  form  of  the  pabulum  and 
the  organized  formed  material  will  allow.  Owing  to  this  dif- 
ference, the  forces  into  which  the  vital  force  is  thus  resolved 
are  not  exactly  the  same  as  those  of  inorganic  matter.  Formed 
material  not  only  undergoes  *'  various  x^hysical  and  chemical 
changes  under  the  influence  of  heat,  moisture,  ozygenV  &c., 
but  it  possesses  certain  remarkable  properties  due  to  ^  the 

^  Protopkum,  p.  9. 
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ohangeB  whioh  had  been  brought  about  while  this  matter 
existed  in  the  antecedent  or  living  state/'^  Sach  are  the  irri- 
iahiUty  and  contradiUty  which  are  characteristic  of  nerrons 
and  muscular  tissue,  and  which  must,  therefore,  be  merely  the 
result  of  the  action  of  the  ordinary  physical  forces  on  the 
formed  material  of  the  organism.  These  properties  may  pro- 
bably be  regarded  as  intermediate  conditions,  which,  as  they  have 
originated  in  the  action  of  the  vital  force,  so  they  themselves 
give  rise  during  their  action  to  the  physical  forces  proper.  It 
may  be  that  in  this  action  we  have  a  chief  source  of  the  heat 
generated  so  plentifully  in  the  animal  body. 

According  to  this  view,  irritdbiUty  and  contractility  would 
seem  to  be  differentiations  of  the  vital  force,  these  properties 
themselves  becoming  resolved  into  heat  and  the  other  physical 
forces.  It  should  not  be  lost  sight  of,  however,  that  force  is 
merely  a  property  of  matter — essential,  no  doubt,  but  still  a 
property  whioh,  if  matter  could  be  annihilated,  would  also  be 
destroyed — and  therefore  the  formed  material  which  exhibits 
irritability  and  contractility  may  be  said  to  be  specializations 
of  the  living  matter  itself.  JEence,  there  can  hardly  be  the 
absolute  difference  between  germinal  matter  and  formed  material 
whioh  Dr.  Beale  supposes.  It  is  inconsistent  to  say  that 
"  matter  may  be  more  or  less  perfectly  or  imperfectly  formed," 
and  yet  that  "  the  transition  from  one  state  into  the  other  is 
sudden  and  abrupt."^  If  matter  is  imperfectly  formed,  it  must 
be  in  an  intermediate  state  between  the  germinal  and  the  formed 
condition.  Until  it  actually  becomes  formed  matter  it  cannot 
be  said  to  be  really  dead,  and  unless  it  is  dead  it  must  be  living, 
and  therefore  gei-minal,  although  in  a  transitional  and  merely 
semi-vital  state.  It  is  in  this  state,  doubtless,  that  contractility 
and  inntdbiWy  show  themselves  as  the  differentiations  of  the 
germinal  force,  whose  phenomena  are  the  vital  ones  of  growth, 
spontaneous  movement,  and  formation. 

It  is  necessary  to  remember  that  the  phenomena  of  growth, 
spontaneous  movement,  and  formation  belong  essentially  to  the 
organic  body  aa  a  whole,  whereas  contractility  and  irritability 
are  the  properties  of  special  tissues.  It  is  very  probable, 
therefore,  that  the  simple  organisms  which  display  only  the 
first-named  phenomena  possess  some  property  which  may  be 
referred  to  every  portion  of  their  substance,  and  one,  moreover, 
which  has  a  certain  relation  to  those  properties  of  the  formed 
material  to  which  the  germinal  matter  has  given  rise.  Such  a 
property  we  have  in  that  general  sensibility,  or  power  of  recep- 
tion of  external  impressions,  which  would  appear  to  be  abso- 
lately  essential  to  the  exhibition  of  the  special  phenomena  of 
vitality.  It  is,  in  fact,  this  general  sensibility  which  is  after- 
wards specialized,  so  as  to  give  rise  to  the  phenomena  of  the 
several  sense  organs,  acting  by  means  of  the  irritability  of  the 
nervous  system.  The  way  is  thus  prepared  for  a  yet  higher 
generalization.  The  higher  animals  and  man  himself,  notwith- 
standing the  complex  vital  phenomena  they  present,  possess,  as 
organisms,  the  same  functions  of  growth,  spontaneous  movement, 
and  formation  as  the  primitive  germinal  matter  exhibits. 
These  are  still  the  functions  of  the  organism  as  a  whole,  the 
special  tissues  and  organs  of  the  body  having  their  special 
properties  and  functions.  The  most  important  of  these  organs 
is  the  seat  of  thought,  and  the  question  arises  whether 
mental  action  is  a  mode  of  force. 

It  must  not  be  forgotten,  even  in  relation  to  thought  itself, 
that  forees  are  simply  the  energy  of  matter,  and  that  they  can 
differ  only  in  the  same  ratio  as  the  forms  of  matter  to  which  they 
belong  differ  among  themselves.  When  several  forms  of  matter 
do  thus  differ,  the  forces  acting  in  them  must  also  show  a  dif- 
ference of  phenomena,  and  it  is  on  this  ground  that  there  is 
no  difficulty  in  believing  ^that  the  vital  force  of  the  organic 
g^erminal  matter  may  be  merely  a  synthesis  of  the  physical 
forces  of  inorganic  matter,  or  that  these  forces  arise  from  a 
resolution  of  the  vital  force.  When,  therefore,  the  simple  ger- 
minal matter  takes  on  itself  a  more  complex  form,  that  of  the 
UTt^rrt^l  organism,  let  ns  say,  there  must  be  a  relative  change  in 


*  JPnt^kum,  p,  83. 
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the  phenomena  exhibited  by  the  activity  of  its  special  phase  of 
vitality.  There  is  the  same  growth,  spontaneous  movement, 
and  formation  of  the  organism  as  a  whole ;  but  there  is  also 
necessarily  a  differentiation  of  the  property  of  general  sensi- 
bility which  is  at  the  root  of  all  germinal  action.  This  dif- 
ferentiation is  dependent  on  the  development  of  the  nervous 
system,  and  as  sensibility  itself  depends  for  its  exercise  on 
the  excitement  of  external  media,  the  more  specialized  become 
the  means  of  receiving  impressions  from  such  media,  the  more 
differentiated  must  the  phenomena  of  sensibility  themselves 
become.  Hence,  we  find  that  as  the  organs  of  special  sense 
are  developed,  so  is  the  activity  of  the  principle  of  sensibility 
increased,  and  its  phenomenal  results  in  external  action  mul- 
tiplied. But  pari  passu  with  the  development  of  the  organs  of 
special  sense,  there  is  a  concentration  of  the  organs  which 
receive  the  impressions  resulting  from  the  action  of  external 
forces.  These  organs,  the  nervous  ganglions,  lose  their  force 
by  isolation,  and  gain  vastly  in  power  when  concentrated. 
This  shows  itself  in  the  gradual  evolution  of  intelligence  out  of 
instinct,  which  takes  place  as  the  nervous  ganglions  are  thus 
brought  together,  and  the  organs  of  special  sense  developed. 
When  the  ganglions  are  concentrated,  as  in  the  brain,  instinct 
gives  place  to  thought,  the  phenomenal  development  of  which 
proceeds  in  equal  ratio  with  the  increase  in  the  size  or  com- 
plexity in  structure  of  the  brain.  The  value  of  the  organs  of 
special  sense  in  relation  to  thought  is  seen  in  the  directive  in- 
fluence they  exert  over  the  action  resulting  from  it.  These 
organs  act  as  so  many  avenues  through  which  external  media 
force  themselves  into  contact  with  the  internal  sensibility  con- 
centrated in  the  ganglions  of  the  brain,  and  they  guide  the 
thinking  organ  in  the  action  resulting  from  such  contact.  These 
conclusions  appear  to  be  legitimate  inferences  from  the  position 
already  established  of  the  possession  by  the  simple  germinal 
matter  of  the  property  of  general  sensibility.  This  properly  is 
general  in  its  action,  because  it  has  no  special  organs  through 
which  it  can  be  influenced,  and  by  which  it  can  guide  its 
activity ;  and  it  is  weak,  because  it  has  no  special  nervous 
centres  in  which  its  power  can  be  concentrated.  Given  these 
further  developments  of  structure,  however,  and  the  general 
sensibility  becomes  specialized,  and  finally  differentiated  into 
thought.  That  this  explanation  is  correct  is  evident  from  the 
fact  that  the  resulting  action  is  in  all  cases  the  same,  whether 
the  organism  be  that  of  the  simple  germinal  Amoeba  or  that  of 
the  anthropoid  ape.  The  phenomena  exhibited  by  these 
organisms  are  those  of  growth,  spontaneous  movement,  and 
formation,  which  we  have  seen  to  be  characteristic  of  simple 
germinal  matter,  and  to  these  may  be  referred  all  the  actions 
of  animal  life,  except  those  connected  with  reproduction,  which^ 
however,  can  be  explained  by  application  of  the  principles 
already  established.  The  only  conclusion  we  can  arrive'  at  is, 
therefore,  that,  as  general  sensibility  is  the  simple  phase  of  the 
vital  force  exhibited  by  germinal  matter,  so  thought  is  the 
differentiated  form  of  the  same  force  actively  operating  in  and 
through  the  specialized  form  of  such  matter  exhibited  by  the  brain. 
The  question  as  to  the  origin  of  the  organic  form,  which  is 
absolutely  essential  to  the  exhibition  of  these  various  pheno- 
mena, is  yet  unanswered.  Intimately  connected  with  this 
subject  is  the  relation  between  the  simple  thought,  whioh  is 
displayed  by  many  members  of  the  animal  kingdom,  and  the 
higher  mental  phenomena  distinctive  of  man,  and  the  origin  of 
man's  superior  intellectuality.  The  discussion  of  these  matters 
would,  however,  occupy  too  much  space,  and  it  must  be  reserved 
for  a  future  occasion. 


Bursting  of  a  Shooting  Star.— M.  Silbermann,  according  to  the 
Btudentf  observed  a  bolide,  about  as  big  aa  Jupiter,  traverse  the 
Great  Bear  on  11th  Nov.  at  lOh.  55m.  (in  Paris).  Part  of  its  course 
was  straight,  and  part  sinuous.  It  swelled  out  to  three  times  the 
size  of  Yenua,  noticeably  diminished  its  velocity,  and  threw  out 
sparks  in  all  dizeotions.  At  first  this  bolide  was  bluish  white :  after 
the  partial  explosion,  it  was  not  bigger,  and  soaroely  so  bright  as 
Mars,  and  its  velocity  was  more  than  tripled. 


SCIENTIFIC   OPINION, 


INSTRUMENTS  FOR  METBOBOLOQIOAL  OBSERVA- 
TIONS DURING  BALLOON  ASCENTS. 
|Mj"jJrtN  the  tplendid  Tolume — Voyages  Aeriem — which  we 
Wlii  jfl  recentlj  Doticei],  Mr.  Olaiaher  gives  a  detailed  account 
JSj^Bal  of  the  i  11  at ru meats  employed  bj  him  daring  hie 
^^^"^  bftllooQ  aacenta,  and  deacribea  how  he  arrangea  them 
on  a  special  table,  aa  figured  above.  Ab  it  ma;  be  naeful 
to  Boma  of  our  meteorological  readers  to  be  acquainted  with 
the  plan  adopted  bj  ]£r.  Olaiaher,  we  give  the  following 
explanation  of  the  illastration,  borrowed  from  M.  Hachette'a 
haudaome  volnme.  At  the  extreme  left  (fig.  1),  are  aeen  the  wet 
and  dry  balb  thermometer  nnited.  The  cone  of  the  wet-bnlb 
(Eg.  10)  haa  been  lifled  aside  to  ahow  how  the  bnlh  ia  moistened 
'  throDgh  the  ascent  of  the  water  hj  capillary  attraction.  Eig.  2 
is  DanieU'e  hygrometer j  3  ia  the  mercurial  barometer;  4  ia 
the  solar  thermometer,  with  blackened  hnlb;  5  shows  a  pair  of 
thermometers,  dry  and  wet,  connected  with  an  aspirator,  aeeu 
beneath  ;  6  is  a  blach-bnih  thermometer,  in  a  glass  tnbe  and 
in  vacuo,  and  exposed  to  the  Ban's  rays  ;  7  ia  a  small  aneroid 
barometer ;  8  ia  an  exceedingly  delicate  thermometer,  with  a 
gridiron -lb  aped  bulb — this  bnlh  is  employed  to  increase  the 
sensibility  of  the  instnimeDt;  9  is  Begnaalt'a  hygrometer  i  10 
is  the  cone  of  the  bulb  of  the  wet  thermometer;  11  ia  the 
Teasel  of  water  for  the  same  instrnment;  12  is  a  small  bottle 
of  water  for  reserve ;  13  is  a  small  magnetic  compass ;  14  is  a 
chronometer ;  15  and  16  are  two  stopcocks  connected  with 
the  aspirator;  17  is  a  bottle  of  ether  to  be  nsed  for  Regoanlt's 
hygrometer ;  18,  a  hand-lens  for  reading  the  different  instm- 
ments ;  19,  the  lower  part  of  the  ntrcarial  barometer,  provided 


with  a  counterpoise  to  keep  it  Tertloal;  20,  aspirator,  or 
bellows,  placed  so  that  it  can  be  worked  with  the  foot ;  21,  a 
magnet  and  armature;  22,  thermometric-iadei (P) ;  23, afield- 

All  the  instramenta,  saya  Ur.  Olaiaher,  are  fastened  to  the 
table  with  hita  of  cord,  and  not  acrews,  so  that  they  may  be 
cut  and  removed  at  a  moment's  notice.  The  table  itself  is 
aupported  by  a  strong  rope,  and  it  is  made  fast,  when  the 
voyagera  are  abont  to  descend,  to  prevent  it  swinging  about  and 
doing  mischief.  As  soon  as  it  is  determined  to  descend,  Ur. 
Glaiaber  commences  cutting  the  cords  of  the  instrument!,  and 
throwing  the  latter  pell-meU  into  abasket  filled  with  tow,  so  that 
they  are  seldom  injured,  save  when  the  shock  of  landing  is  very 
severe  indeed. 


THE  MATTEBHORN. 

THE  SCBKE  OF  THE  TESRIBLX  lOCISSNI  TO  ENGUSH  TOITBISTS   IN 
1865. 

INOTHEB  moantain,  with  a  toothed  or  dentelatad 
peak,  ia  Uont  Cerrin,  which  overlooks  both  tihe 
French  and  the  Italian  slopes  of  the  great  Alpine 
range.  This  [see  page  43],  the  Uatterborn  of  the 
Germana  and  the  Monte  Silvio  of  the  Italians,  forms  the  domi- 
nant mass  of  the  Pennine  chain  abont  forty  miles  B.N.E.  of 
Mont  Blanc,  and  between  the  Valaia  of  Bwitserland  and  the 
Yal  d'Aosta  in  Piedmont.  Above  an  nnbroken  line  of  staal- 
blne  glacieiv  11,000  &.  high,  it  rears  kb  almost  inacoessible 
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obeliik  of  rock  to  a  total  elevatioo  of  14'336  ft.  forming  one 
of  the  grandest  memorials  ever  raUed  hj  Omnipotence  to  its 
9ini  hoaonr. 

In  1865  the  oonqnest  of  this  virgin  summit  was  attempted 
bj  fbar  English  tonriat^,  hot  their  enterprise  terminated  in  a 
melancholj  oatastrophe.  It  nos  on  the  15th  of  Jnlj  that  Lord 
Donglos,  Ueesrs.  Hadow,  Hndabn,  and  Whjmper,  accompanied 
bf  three  goides,  nndertook  this  perilona  adventnre.  They  aac- 
ceeded  in  gtuniog  the  summit,  and  aft«r  remaining  there  some 
time  the;f  began  the  deseeot,  each  person  being  fastened  to  the 
other  bj  a  long  rope.  On  arriiring  at  a  peculiarly  dangerous 
portion  cf  the  jonme;  Hr.  Hadow  lost  his  footing.    He  fell, 


and  in  his  fall  dragged  down  his  companions.  The  guide  who 
came  last,  with  his  pole,  had  jaat  time  to  fasten  the  end  of  the 
rope  round  a  projecting  orag.  TJnhappilj  the  weight  of  the 
four  persons  in  advance  eaQsed  the  rope  to  break  between  the 
third  and  fourth  of  the  party.  Mr.  Wh  jmper  alone  whs  saved. 
Our  three  countrymen,  and  one  of  the  guides  who  led  the  way, 
were  precipitated  from  rock  to  rock  from  a  height  of  upwards 
of  3,000  feet. — Earth  and  jSea,>  by  Lonis  Figaier. 
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REVIEWS   OF   BOOKS. 

The  Anatomy  and  Physiology  of  the  Blow-fly  {Musca  vomitoria, 
Linn.).  A  Monograph.  By  Benjamin  T.  Lowne,  M.E.O.S. 
London  :  Van  Voorst.     1870. 

A  FEW  years  ago  Mr.  James  Samnelson  published  a  little 
book  entitled  The  Earth-tvorm  and  the  House-fly,  in 
"which  he  gave  an  ontline  sketch  of  these  two — shall  we  call 
them  domestic  animals  ?  But  the  work  was  very  popular,  and 
while  it  gave  such  an  account  as  might  be  gathered  from  the 
leading  English  text-books  on  comparative  anatomy,  it  con- 
tained no  original  observations,  and  was  in  all  respects  a 
purely  popular  treatise.  In  the  admirable  monograph  before  us 
Mr.  B.  T.  Lowne,  who  is  par  excellence  our  English  authority  on 
the  anatomy  of  the  genus  of  two-winged  insects,  to  which  he 
has  devoted  his  attention,  has  provided  us  with  one 
of  the  most  complete  scientific  histories  which  have  ever 
been  issued  on  any  one  animal,  if  we  except  the  well-known 
instances  of  the  Privet-moth  and  the  Cockchafer,  with  which 
the  names  of  Lyonnet  and  Straus-Durckheim  are  immortally 
associated.  To  an  outsider,  who  knew  little  of  what  the  in- 
dustry and  patience  of  the  zootomist  are,  a  work  like  this  must 
be  a  perfect  puzzle ;  and,  indeed,  it  must  appear  as  if  a  great 
deal  of  the  matter,  like  the  German's  camel,  was  evolved  out 
of  the  moral  consciousness  of  the  author.  But  to  the  biologist, 
who  knows  how  much  has  been  already  achieved  and  how 
much  still  remains  to  be  known,  this  work  of  Mr.  Lowne's  will 
be  prized  as  a  treatise  which  is  not  only  the  fullest  and  most 
comprehensive  on  its  little  subject,  but  as  one  which,  when 
Mr.  Lowne  has  passed  away  from  us,  will  be,  for  the  zoologist, 
a  classic  volume. 

It  must  not  be  gathered  from  our  remarks  that  the  book 
before  us  is  one  which  cannot  be  read  as  pleasantly  by  the 
amateur  as  by  the  working  naturalist.  In  order  to  provide 
against  this,  Mr.  Lowne  has  written  an  introductory  description 
of  the  general  anatomy  of  Insecta,  and  thus  those  unfamiliar 
with  the  structure  of  the  typical  insect  will  find  much  to 
inform  them.  To  give  even  an  abstract  of  what  the  author  has 
done  in  dealing  with  the  anatomy  of  the  Blow-fly  would  be 
impossible,  since  he  goes  through  the  various  systems  of 
organs  categorically,  and  under  each  section  gives  us  his 
own  original  researches,  an  analysis  of  the  views  of  foreign 
workers,  and  a  beautifully  engraved,  and  sometimes  coloured, 
copperplate,  delineating  the  different  structures,  according  to 
specimens  in  his  own  possession. 

Our  readers  will  be,  perhaps,  most  familiar  with  the  pro- 
boscis of  the  blow-fly,  as  it  is  a  very  common  microscopic  test- 
object  for  low  powers ;  we  commend  them,  therefore,  to  the  part 
of  Mr.  Lowne's  work  where  this  is  described.  They  will  find 
that  it  is  not  the  simple  apparatus  they  before  imagined,  and 
further,  they  will  learn  the  use  and  construction  of  several 
parts  of  the  proboscis  which,  to  the  eyes  of  mere  "  mounters  " 
appear  as  useless.  The  coloured  plate  of  this  organ  is  a  won- 
derful piece  of  anatomical  drawing.  The  following  hints  on 
the  method  of  preparing  the  proboscis  for  the  microscope  will 
be  read  with  interest : — "  There  is  no  better  method  of  exa- 
mining the  proboscis,  in  order  to  attain  a  general  idea  of  its 
structure  and  functions,  than  by  observing  that  of  a  living  fly 
whilst  in  action.  This  may  be  conveniently  done  by  inclosing 
the  insect  in  a  live-box  with  a  very  few  spots  of  syrup  on  the 
thin  glass-cover,  and  illuminating  it  from  above.  This  method 
was  first  suggested  by  the  late  Eichard  Beck.  Another  very 
good  way  of  examining  the  entire  organ  is  to  take  a  recently 
killed  fly,  exsert  the  proboscis  by  pressing  on  the  thorax,  and 
tie  its  base,  to  keep  it  extended.  It  may  then  be  examined  dry, 
or  mounted  in  glycerine,  in  which  it  becomes  a  very  beautiful 
object,  when  it  has  soaked  in  that  medium  a  sufficient  time  to 
become  transparent,  especially  if  illuminated  by  a  black-spot 
lens,  as  recommended  by  Mr.  Suffolk.  This  method  is  subject 
to  the  grave  objection  that  specimens  so  prepared  are  unnaturally 


tumid,  and  assume  an  appearance  quite  unlike  that  natural  to 
the  organ.  Sections  of  the  proboscis  made  with  a  lancet,  or 
the  entire  organ  cut  off  and  mounted  in  glycerine,  are  the  most 
instructive  specimens,  and  are  the  only  means  of  making  out 
the  minute  anatomy  of  the  part.  Those  required  to  show  the 
distribution  of  nerves  should  first  be  hardened  in  spirit  or 
chromic  acid.  Numerous  recent  specimens  should  be  examined, 
as  well  as  mounted  specimens.  Mr.  Topping's  well-known  and 
beautiful  preparation  only  exhibits  the  chitinous  parts,  and 
the  mentum  is  cut  away  in  order  that  the  lobes  may  lie  flat : 
although  most  useful  as  a  means  of  examining  the  structure 
of  the  false  tracheal  canals  and  the  teeth,  the  relations  of  the 
parts  are  so  altered  by  pressure  that  some  cannot  be  made  out 
at  all.  All  the  hard  parts  may  be  seen  in  situ  by  treating  the 
whole  head  with  the  extended  proboscis  in  the  manner  already 
recommended  for  examining  the  integument  of  the  head ;  but 
it  is  very  difficult  to  mount  a  perfect  specimen,  as  the  lobes  of 
the  proboscis  usually  collapse."  The  part  of  Mr.  Lowne's 
work  which  is  the  most  valuable  is  that  which  relates  to  de- 
velopment. The  observations  are  quite  original ;  and  though 
they  do  not  complete  the  subject,  are  most  valuable,  and  will, 
we  trust,  soon  be  supplemented  by  further  investigations  on  the 
part  of  the  author. 

Faraday  as  a  Discoverer,     By  John  Tyndall.     New  Edition. 

London :  Longmans.     1870. 

A  FITTING  pendant — or  rather  should  we  n«t  say  Preface? — 
to  the  noble  work  on  Faraday's  Life  and  Letters  is  this 
biography  by  Professor  Tyndall.  In  the  two  volumes  which 
we  recently  noticed.  Dr.  Bence  Jones  has  given  ns  the  history 
of  Faraday's  relations  to  society  and  the  domestic  circle.  In 
the  work  now  before  us.  Dr.  Tyndall  traces  the  scientific 
career  of  the  great  physicist ;  shows  us  how  one  of  his  grand 
discoveries  led  to  another ;  in  fact,  gives  us  the  evolution-sketch 
of  the  philosophic  operations  of  Faraday's  mind.  In  the  work 
edited  by  Dr.  Jones,  Faraday,  for  the  most  part,  tells  his  own  tale. 
In  the  work  of  Dr.  Tyndall  we  have  a  memoir  by  a  master-hand, 
in  outline  to  be  sure,  but  in  those  broad,  bold  outlines  which  the 
old  painters  traced  in  their  cartoons,  leaving  us  a  picture  which, 
though  a  sketch,  is  yet  more  precious  than  many  pictures  and  far 
above  most.  As  this  is  a  new  edition,  it  is  hardly  necessary  for  us 
to  do  more  than  refer  to  its  publication,  and  to  point  out  that 
it  contains  a  correction  regarding  Faraday's  and  Wollaston's 
relation  to  the  discovery  of  magnetic  rotation.  Wollaston's 
idea  was  to  make  the  wire  carrying  a  current  rotate  round  its 
own  axis — an  idea  afterwards  realized  by  the  celebrated  Ampere. 
Faraday's  discovery  was  to  make  the  wire  carrying  the  current 
revolve  round  the  pole  of  a  magnet,  and  the  reverse. 

The  Connection  between  Cheniic^  Constitution  and  Physio- 
logical Action,  Part  II.  By  Dr.  A.  CnrM  Bkown  and 
Dr.  Thomas  R.  Frasek.     Edinburgh  :  Neil  &  Oo.     1869. 

THIS  is  the  second  part  of  Drs.  Brown  and  Eraser's  remark- 
able researches  on  the  relation  between  the  chemical 
composition  of  certain  substances  and  their  effect  on  the  animal 
body,  and  it  deals  with  the  physiological  action  of  the  ammo- 
nium bases  derived  from  atropia  and  conia.  The  results  of 
the  numerous  experiments  described  by  the  authors  are  most 
remarkable.  They  show  that  the  substitution  compounds  of 
the  alkaloids,  like  those  of  strychnia,  possess  qualities  of 
their  own  exclusively,  and  differ  materially  from  the  original 
alkaloids.  Further,  they  prove  in  regard  to  conia,  that  pre- 
parations from  different  sources  had  very  different  strengths 
an  unusual  thing  with  alkaloids. 
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It  18  diatinetly  to  be  borne  in  mind  that  ure  do  not,  by  inserting  letters,  convey 
any  opinion  fayonrable  to  their  contents.  We  open  our  colnmns  to  all^  ^ithout 
leaning  to  any ;  and  thus  supply  a  channel  for  the  publication  of  opinions  of 
all  shades. 

No  notice  whatever  will  be  taken  of  anonymous  communications. 

We  cannot  undertake  to  return  rigected  communications. 


On  the  Geology  op  North-eastebn  Aue&ica. — From  Pbof. 

Sterby  Hunt. 

Sib, — In  yonr  journal  of  Not.  3  (p.  482),  are  reprinted  some  remarks 
of  mine  on  the  Geology  of  North-eastern  America,  which  are  but  a 
reporter's  notes  of  an  unwritten  communication  made  by  me  at  the 
meeting  of  the  American  Association  for  the  Advancement  of  Science 
at  Salem,  Massachusetts,  in  August  last,  on  the  occasion  of  exhibiting 
a  large  geological  map  of  North-eastern  America,  recently  published 
by  the  Geological  Survey  of  Canada,  under  the  direction  of  Sir  William 
Logan.  My  observations  there  reported  with  regard  to  granites  were 
made  with  reference  to  a  paper  read  a  little  while  previous  on  the 
geology  of  New  Brunswick  and  Maine,  by  Messrs.  Bailey  and  Matthew, 
and  I  said  with  regard  to  the  so-called  granites  of  a  certain  area  that 
they  were  undoubtedly  indigenous  rocks,  i.e.,  granitoid  gneisses  of 
sedimentary  origin,  while  at  the  same  time  I  carefully  excepted  other 
granites  of  the  vicinity,  which  are  as  clearly  unstratified  eruptive 
rocks.  My  remarks  on  the  crystalline  felspathic  strata  overlying 
fossiliferous  Devonian  beds  in  New  Brunswick  had  reference  to  the 
same  paper,  and  were  predicted  upon  the  supposed  identification  of 
certain  organic  forms  there  referred  to.  Subsequent  observations, 
however,  make  it  probable  that  these  fossiliferous  beds  are  of  Upper 
Silurian  age  instead  of  being  the  equivalents  of  the  Devonian 
(Dadoxylon)  sandstone.  Save  this  little  correction  the  facts  remain 
essentially  the  same. 

My  chief  object  in  writing  is,  however,  to  call  attention  to  the 
statement  then  made  and  given  in  your  published  note  that  I  was  led, 
on  lithological  grounds,  to  regard  the  gneisses,  near  Nowburyport  and 
Lowell,  in  Massachusetts,  as  of  Laurentian  age.  These  gneisses,  often 
granitoid  and  syenitic  in  character,  inclose  numerous  beds  of  ciystal- 
line  limestone,  accompanied  by  serpentine,  hornblende,  scapolite, 
apatite,  spinell,  &c.  My  saggestion  has  led  to  a  search  in  the  lime- 
stones for  Eozoon  Canadensey  and  Mr.  Bicknell,  of  Salem,  in  the  Ame* 
rican  Naturalist  for  November,  has  announced  the  discovery  of  this 
characteristic  fossil  in  the  aerpentic  limestone  of  Newburyport.*  More 
recently,  the  crystalline  limestone,  holding  serpentine  and  hornblende, 
at  Chelmsford,  near  Lowell,  has  yielded  me  an  abundance  of  Eozoon 
Canadense.  Specimens  of  this,  which  have  been  examined  and  verified 
by  Dr.  Dawson,  have,  like  that  from  Madoc,  Ontario,  the  canals  and 
tubuli  of  the  calcareous  skeleton  filled,  not  with  a  silicate,  but  with 
carbonate  of  lime.  The  Eozoon  in  the  limestones  from  Chelmsford  as 
yet  examined,  is  fragmentary,  but  its  structure  is  beautifully  pre- 
served. 

Hitherto  the  Laurentian  system  has  not  been  recognized  in  the 
United  States  to  the  east  of  the  valleys  of  the  Hudson  and  Lake 
Cham  plain,  but  the  presence  of  a  considerable  area  of  these  ancient  rocka 
in  North-eastern  Massachusetts  is  now  rendered  probable.  The  ex- 
istence at  Marblehead,  on  the  coast  near  Boston,  of  boulders  of  the 
typical  norite  or  labraidorite  rock,  which  is  believed  to  characterize  the 
Upper  Laurentian  or  Labrador  series,  probably  points  to  the  existence 
of  an  outcrop  of  these  rocks  in  the  vicinity. 

Montreal,  Dec.  4,  1869.  T.  Stebby  Hunt. 


Undeboround  Tbmpbbatubb  at  Two  Feet. — From  C.  J.  B. 

Sib,— We  have  a  fall  from  1st  December  to  the  6th  of  4",  then  a 
rise  to  the  18th  of  4** ;  can  these  variations  be  caused  by  the  effect  of 
the  sun's  rays  P-  Twice  in  December,  1869,  have  I  seen  a  heavy  fall 
of  rain,  and  the  next  day  dttst  flying  in  the  roads.    Has  any  one  ever 

1  Annonnoed  »  few  we«kf  »inoe  in  oar  "Ifotas."— Bn.  S,  O, 
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[/an.  13,  mo. 


I   44* 

3   43* 

3   42** 

4  and  5 41' 


23 43* 

24 42* 

25  to  27  40* 

28  to  31  38* 


bdbro  Men  mieh  s  thing  ?    To-day  (3rd  JaotiAtx,  1870),  my  mercury 
iff  41* ,  agun  s  liae  of  3*. 

December,  18^. 

6  and  7 40* 

8  and  9 41* 

10  to  14  42* 

15  to  17  43* 

18  to  22  44* 

In  Beeember,  18d8,  tlie  temperature  was  only  observed  weekly,  it 
waff  on  the 

7    48*      I      21  47* 

14    46*      I      28  46* 

Yonrs  obediently, 

Havant,  January  3.  C.  J.  B. 


MwTMOBOuoaT  OF  Pbcbxbsb,  1869.— JVom  F.  B.  Falkmbb. 

Sis, — I  beg  to  send  yoo  a  few  particulars  of  the  weather  of  last 
month,  as  dednoed  from  obserrations  conducted  by  myself  in  this 
neighboarhood.  The  cirenmstanoee  of  atmospheric  temperature  and 
moistare  refer  to  a  stratum  of  air  4  ft.  from  the  ground.  The  baro- 
meter is  335  ft.  above  sea-level.  The  st^lar  thermometer  has  its  bulb 
blackened  and  inclosed  in  a  "vacuum"  glass  chamber,  at  about  3 J  ft. 
from  the  ground.  The  radiatir^g  thermometer  rests  horizontally  on  a 
table  3  ft.  from  the  ground,  and  is  freely  exposed  to  the  sky ;  it  is 
used  to  measure  the  lowest  temperature  to  which  unsheltered  vegeta- 
tion is  exposed  at  night,  near  the  earth's  surface. 

I  am.  Sir,  your  obedient  servant, 

F.  B.  Falkneb. 

Appleby  Qrammar  School,  Leicestershire,  Jan.  8. 

GiNSBAL   BB8UI;T8. 

Mean  maxinram  temperature  of  air 

Mean  miiumnm  temperature  of  air     

Mean  diurnal  range  of  temperature  of  air 

Highest  temperature  of  air,  on  the  18th   

Lowest  temperature  of  air,  on  the  29th     

Total  range  of  temperature  of  air 

Mean  temperature  of  air 

Mean  temperature  of  dew-point 

Highest  (observed)  reading  of  dew-point,  on  the  18th 

Lowest  (probable)  reading  of  dew-point,  on  the  29th 

Highest  minimum  air-temperature  of  24  hours,  on  the  19th  ... 
Lowest  maximum  air- temperature  of  24  hours,  on  the  28th  . . . 

Highest  reading  of  thermometer  at  9  a.m.,  on  the  19th 

Lowest  reading  of  thermometer  at  9  a.m.,  on  the  28th   

Highest  reading  of  "  solar  "  thermometer,  on  the  29th  

Lowest  reading  of  radiating  thermometer,  on  the  29th  


41-1* 
29-8* 
11-3* 
63-9* 

94* 
44-5* 
35-6* 
330* 
490* 

9-0* 
37-4* 
26-0* 
49-9* 
17-3" 
74-0'* 

0-5* 


[It  is  to  be  observed  that  these  two  extreme  readings  occurred 
within  the  same  period  of  24  hours.] 

Mean  humidity  of  the  air    *91 

Mean  weight  of  water  in  a  cubic  foot  of  air 2*2  grs. 

Mean  height  of  the  barometer  29*456  in. 

Total  observed  range  of  the  barometer    1*740  in. 

Bainfall    8-420  in. 

Number  of  days  on  which  rain  or  snow  fell     17 

Number  of  frosty  nights    15 

Number  of  days  that  were  frosty  at  9  a.m.         9 

Number  of  days  that  were  frosty  throughout 2 

Number  of  days  on  which  the  thermometer  rose  above  45*  7' 

Number  of  days  on  which  the  thermometer  rose  above  50*  4 

Number  of  nights  on  which  the  thermometer  fell  below  25* 7 

Number  of  nights  on  which  the  thermometer  fell  below  20* 3 

Number  of  nights  on  which  the  thermometer  fell  below  15* 2 

Number  of  nights  on  which  the  thermometer  fell  below  10* 1 

In  the  lower  regions  of  the  atmosphere,  southerly  winds  were  more 
frequent  than  northerly  in  the  proportion  of  8  to  7 ;  and  westerly 
were  more  frequent  than  easterly  in  the  proportion  of  5  to  3.  Snow 
fell  on  several  days,  but  the  greatest  falls  were  on  the  22nd  and  the 
27th.  Cloud  was,  generally,  very  prevalent ;  but  there  was,  perhaps, 
rather  less  tog  than  is  usuiuly  observed  in  the  month  of  December. 

The  total  rainfall  for  the  year  1869,  has  been  28*74 in.,  distributed 
as  follows  amongst  the  different  months : — 


1869.  In. 

January    2*64 

February 2*49 

March  1-89 

April 2-21 

May 4-88 

June 1*20 


1869.  In. 

July 0*71 

August     2-30 

September  3*65 

October    1*23 

November   2*12 

Deoembcnr    ,.  8*42 


AuBOBA  BoBXAUS. — From  Thos.  G.  Eloeb. 

SiB,^-An  unusually  fine  auroral  display  was  observed  here  on  the 
evening  of  the  3rd  inst.  Shortly  after  six  a  deep  cJlimson  glow  over- 
spread the  northern  sky,  and  numerous  streamers,  apparency  conver- 
gent, shot  np  from  the  horizon :  at  6.20  a  very  bright  and  persistent 
ray  in  the  N J9^.W.  extended  as  far  as  /3  Draoonis.  A  lull  then  ensued 
which  lasted  till  6.30,  when  other  streamers,  brighter  than  the  first, 
but  not  BO  decidedly  ruddy  in  hue,  sueceeded ;  one  of  these  bright 
beams  was  at  least  4*  in  breadth,  and  oonld  be  traced  to  y  Ureas 
Minoris.  Between  6.30  and  6.40  the  glow  became  more  intense  and 
many  streamers,  altemating  with  dark  streaks,  were  noted.  At  6.45  the 
appearance  of  the  sky  was  magnificent,  the  deep  red  glow  forming  s 
fine  contrast  with  a  few  scattered  black  clouds  which  had  drifted  from 
the  south-west  orex  the  northern  horizon.  At  7.5  the  crimson  colour 
gave  place  to  a  subdued  hue  of  creamy  white,  and  the  streamers  in- 
creased in  number :  a  notable  one  was  remarked  in  the  N.N.W.  at  7.8, 
which  appeared  to  be  about  2*  in  breadth,  and  oould  be  traced  through 
Cassiopeia  nearly  to  the  zenith.  At  7.20  the  sky  was  partially  overcast, 
ill-defined  patches  of  cloud  stretching  across  the  northern  quarter ; 
"between  these  the  glow  assumed  the  deep  crimson  hue  remarked  during 
the  early  part  of  the  display,  while  above  and  below  the  auroral  li^t 
retained  its  dawnlike  appearance. 

No  traces  of  arch  or  corona  were  observed,  and  had  it  not  been  for 
the  streamers  the  Aurora  might  have  been  easily  mistaken  for  a  large 
fire  in  the  neighbourhood. 

The  azimuthal  limits  of  the  glow  were  from  N.W.  to  N.E.,  and  some 
idea  of  its  intensity  may  be  gathered  from  the  fact  that  during  the 
height  of  the  display,  the  light  of  the  brightest  stars,  between  the 
northern  horizon  and  40*  of  altitude,  was  obliterated.  The  glow  oon-' 
tinned  to  be  visible  till  ten  o'clock,  but  no  streamers  were  observed 
after  7.15.  I  am,  &c., 

Bedford,  Jan»  5.  Thokas  G.  Eloxb. 

Mb.  Mabtin's  "  Micboscopic  Objects." — From  Mb.  J.  H.  Mabtik. 

Sib,— I  admire  the  review  of  my  work  for  its  honesty ;  but  must 
inform  you  that  I  never  set  out  for  beauty,  or  fineness,  such  as  pro- 
fessional engravers  use.  My  object  was  and  i»,  fai^fulness,  and 
correct  appreciation  of  the  object. 

Trusting  that  you  will  notice  this,  and  kindly  review  the  future 
numbers  in  the  same  honest  spirit.        Faithfully  yours, 

Maidstone  and  Mid  Kent  Natural  History  J.  H.  Mabttn. 

Society,  Jan,  10. 


This  fall  is  about  4}  in.  in  excess  of  the  average. 


Sib  W.  Thokson  versus  Mb.  Mentbath, — From  A  Youno 

Beqinneb. 

Sib, — Is  not  Mr.  Menteath  somewhat  hasty  when  he  heads  his  last 
letter,  "  Sir  William  Thomson  versus  Geology "  P  If  I  remember 
rightly,  Sir  W.  Thomson  only  assailed  certain  theories  in  geology ;  but 
Mr.  Menteath  seems  to  imply  by  this,  that  all  geology  is  opposed  to 
his  opponent,  which  is  the  very  thing  to  be  proved,  and  should  not  be 
assumed  at  the  outset.  Mr.  Menteath  speaks  of  "  the  remarkable 
absence  in  geology  of  any  traces  of  a  beginning : "  does  this  mean  the 
beginning  of  life  ?  If  so,  is  it  not  hasty  ?  As  we  pass  downwards  to 
the  older  beds,  we  regularly  lose  the  different  races  of  plants  and 
animals.  We  leave  mammals  at  the  Trias,  reptiles  among  the  coal- 
measures,  fishes  fail  us  beyond  the  Upper  Silurian,  and  when  we  reach 
the  Cambrian  zone  we  find  but  a  few  low  and  scattered  organisms. 

Now,  what  evidence  would  be  held  to  show  a  beginning  P  Surely 
it  would  be  the  regular  loss  of  race  after  race  of  living  creatures  as  we 
near  the  older  rooks ;  if  a  theorist  denies  this  as  an  indication  of  a 
beginning,  how  is  it  possible  for  him  to  find  traces  of  any  beginning 
at  all  ?  If  he  refuses  to  admit  the  testimony  of  the  rooks,  and  still 
persists  in^  stating  that  no  beginning  appears^  it  looks  like  saying, 
"Shut  your  eyes  to  all  traces  of  a  beginning,  and  you  will  see 
none !  ** 

The  regular  dying  out  of  life  as  we  near  the  earlier  Cambrians  can- 
not be  overlooked,  especially  when  we  consider  that  their  foreign 
equivalents  (the  Huronian  in  Canada  and  the  Swedish  formations)  tell 
the  same  tale ;  and  that  the  thickness  of  these  beds  is  inmiense.  Sir 
B.  Murchison  has  shown  that  the  earlier  Cambrians  are  admirably 
adapted  for  preserving  organisms,  and  surely  so  wide-spread  a  paucily 
of  life  was  owing  to  some  special  cause.  If  the  evidence  of  palsdonto- 
logy  is  not  correct  at  this  place,  where  in  all  geology  can  it  be  relied 
on  P  and  why  do  we  make  use  of  such  terms  as  "  age  of  reptiles," 
"  age  of  coal,"  or  such-like  P 

If  the  paucity  of  life  in  the  earlier  beds  be  not  owing  to  the  fact 
that  comparatively  few  organisms  were  then  in  being,  I  would  ask. 
To  what  was  it  owing  ?  and  can  any  other  cause  capable  of  bringing 
about  such  a  result  be  clearly  proved  to  have  operated  at  that  time  f 

I  know  it  will  be  said,  "  The  geological  record  is  too  imperfect  to 
show  a  beginning,  and  future  search  will  probably  find  new  and  older 
races."  But  the  question  is  not  what  geology  might  or  may  show,  but 
what  it  reaUy  does  show ;  and  he  who  appeals  to  geology  as  it  is  now. 


j«a.  u,  ism.] 


SCIENTIFIC  OPINION. 


47 


must  bo  answered  from  geology  as  it  i$  now,  I  should  also  wish  to 
know  if  the  statement  that  the  geological  record  "  may  represent  but 
a  trying  fragment  of  the  history  of  the  earth  "  rests  on  definite  proof, 
or  merely  on  supposition. 

Mr.  Menteath  seems  to  object  to  any  limit  to  geological  time — I 
Tenture  to  ask  why  ?  Professor  Phillips  calculates  the  ago  of  life  on 
the  globe  at  between  thirty-eight  and  ninety-six  millions  of  years ; 
another  very  eminent  geologist  estimated  that  all  the  denudation  testi- 
fied to  by  the  strata,  and  tho  erosion  of  vaUeys,  might  have  taken 
place  several  times  iti  a  hundred  million  years.  Does  Sir  W.  Thomson 
say  more  ?  and  why  should  those  who  are  not  Darwinians  wish  for 
longer  time  than  tMs  P 

Does  not  the  very  form  of  the  earth  lead  us  to  infer  a  beginning  ? 
I  oertamly  do  believe  this  form  was  acquired  by  consolidation  from  a 
state  of  fusion,  and  I  do  not  know  how  Mr.  Menteath  can  explain  it 
by  denudation ;  but  he  merely  asserts,  and  does  not  prove  this. 

I  put  forward  these  views  with  much  diffidence,  being  but  a 
begixmer  in  geology ;  but  I,  too,  would  be  encouraged  by  a  hope  of 
itriving  for  the  right.    I  inclose  my  name  and  address. 

Tours  truly,  A  Youxa  Bbqinner. 


Sci«NTiPic  Education  fob  Women:  a  Quest. — From  M.A.  (Camb.). 

81B, — I  have  been  asked  by  a  lady  who  reads  Scientific  Opinion 
to  ascertain  whether  the  Hackney  Scientific  Association  provides  lec- 
tures on  scientific  subjects,  and  in  case  such  lectures  are  given,  whether 
thoy  ftre  open  to  both  sexes. 

She  also  wishes  to  know  whether,  if  she  visits  the  South  Kensington 
Museum,  she  could  inspect,  without  a  special  order,  the  Educational 
books  sent  to  that  Museum  by  the  leading  publishing  firms. 

The  lady  on  whose  behalf  I  make  these  inquiries  is  engaged  in  a 
training  school  for  governesses,  and  she  wishes  to  know  whether  the 
College  of  Preceptors  or  any  other  educational  body  has  ever  published 
— what  should  certainly  be  a  groat  boon — ^a  list  of  really  trustworthy 
aohool  books. 

Jan.  5.  M.A.  (Camb.). 

Bailwat  Impboybments. — From  Samuel  Babbeb. 

Sib, — ^The  difficulty  of  effSscting  any  improvement  in  railway  manage- 
ment or  machinery  seems  to  deter  many,  of  whose  ingenuity  the 
public  might  now  be  reaping  the  fruit,  from  devoting  their  attention 
to  the  subject.  The  result  is  so  serious  that  I  venture  some  further 
remarks  on  the  cause  of  the  mischief. 

The  charge  of  selfishness  made  against  the  engineers  need  scarcely 
be  noticed.  Do  not  nine  men  out  of  ten  in  all  professions  endeavour 
to  manage  the  concern  committed  to  them  so  as  to  make  the  golden 
stream  flow  in  their  own  direction?  And  the  ready  admission  of 
novelties  in  mechanism,  &c.,  would  be  considered  a  fair  ground  for  an 
imputation  of  inferior  ability  at  least.  I  am  told  that  more  than  one 
invention  has  been  patented  for  effecting  the  object  referred  to  in  my 
letter  of  Sept.  22,  1869,  but  that  there  is  no  demand  for  such  improve- 
ments !  I  may,  therefore,  be  excused,  perhaps,  from  spending  time 
on  the  elaboration  of  another. 

The  real  cause  of  the  misfortune  seems  to  lie  in  the  general  ignorance 
of  engineering  among  directors.  They  are  at  the  mercy  of  their  engi- 
neer. So  much  the  worse  for  the  public.  For  it  must  be  noted  that 
the  ultimate  perfection  of  the  railway  system,  and,  by  consequence, 
the  general  welfare  of  the  people,  are  not  necessarily  aimed  at  by  the 
engineers,  who  naturally,  and  justly  too,  have  regard  to  local  con- 
siderations and  private  interests — the  duties  of  their  position,  in  tho 
present  patch-work  system,  rendering  this  incumbent  upon  them. 

Is  there  not  here  a  fair  ground  for  Government  interference  P 

Yours,  Ac, 

Aighurth,  Liverpool,  Jan.  5.  Samuel  Babbeb. 
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86cr«tariefl  of  Societiei  will  obliee  us  by  regolarly  forwarding  "Abstracta  of 
Prooeedioga ;  "  and  they  would  do  much  to  enhance  the  intereat  and  aacoeas 
of  tli«vr  meetioga  if  they  would  enable  as  to  publish  in  anticipation  *'  noticea 
of  papers  to  be  read." 

ROYAL  SOCIETY. 

The  following  papers  have  been  road  since  our  last  report  and  should 
have  been  published  by  us,  but  for  the  reason  explained  last  week  in 
our  "Answers  to  Correspondents": — "Researches  into  the  Consti- 
iation  of  the  Opium  Bases.  Part  III.  On  the  Action  of  Hydrochloric 
Acid  on  Codeia,"  by  Augustus  Matthiessen,  F.B.S.,  Lecturer  on 
Chemistry  in  St.  Bartholomew's  Hospital,  and  C.  B.  A.  Wright,  B.So. — 
llie  authors  deeoribe  the  methods  used  in  obtaining  a  new  baso  which 


they  call  Chlorooodide.  '*0n  the  Action  of  Cyanogen  on  Anthranilio 
Acid,"  by  P.  Griess,  F.B.S. — ^The  author  describes  a  new  base  *'0n  the 
successive  Action  of  Sodium  and  Iodide  of  Ethyl  on  Acetic  Ether,"  by  J. 
Alfred  Wanklyn,  F.C.S.,  &o. ;  communicated  by  Professor  Williamson. 
'*  On  the  Action  of  Bromine  upon  Ethylbenzol,"  by  T.  E.  Thorpe, 
Ph.D.,  was  a  chemical  paper  of  considerable  length,  communicated  by 
H.  E.  Boscoe,  Ph.D.,  F.B.S.  "  On  Abstract  Geometry,"  by  Professor 
Cayley,  was  a  very  abstract  mathematical  paper. 

"On  Approach  caused  by  Vibration,"  by  Frederick  Guthrie.— The 
author  observes  that  when  a  vibratiog  tuning-fork  is  held  near  to  a 
piece  of  cardboard,  tho  latter  has  a  tendency  to  apjuroach  the  fork. 
Starting  from  this  experiment,  a  scries  of  experiments  is  described 
having  for  their  object  the  determination  of  the  cause  and  conditions 
of  the  fundamental  observed  fact.  It  is  shown  that  no  sensible  per- 
manent air-currents,  having  their  source  at  the  fork's  surface,  are 
established ;  and  hence  that  the  approach  of  the  card  to  the  fork  is  not 
due  to  the  expansion  of  such  currents  as  in  M.  Clement's  experiment. 
The  modifications  are  examined  which  Mr.  Faraday's  surface-whirl- 
winds on  a  vibrating  tuning-fork,  undergo  when  the  fork  vibrates  in 
the  neighbourhood  of  a  sensibly  rigid  plane.  It  is  shown  that  a 
delicately  suspended  card  approaches  the  fork  when  either  of  the 
three  essential  faces  of  the  fork  is  presented  to  the  card,  and  that 
the  approach  takes  place  from  distances  far  exceeding  the  range  of  Mr. 
Faraday's  air-current.  That  the  action  between  the  card  and  fork  is 
mutual  is  shown  by  suspending  the  latter.  Also,  one  vibrating  fork 
tends  to  approach  another  in  whatever  sense  their  planes  of  vibration 
may  be  towards  one  another.  The  mean  tension  of  the  air  surround- 
ing a  vibrating  fork  is  examined  by  inclosing  one  limb  of  the  fork  in 
a  glass  tube.  It  appears  that  the  vibrating  fork  displaces  air.  The 
question  whether  the  equilibrium  between  two  equal  and  opposite 
forces  acting  on  a  body  is  disturbed  by  submitting  one  of  the  foroes 
to  successive,  rapid,  equal,  and  opposite  alterations  in  quantity,  is 
answered  in  the  negative  by  an  experiment  which  shows  that  the 
equilibrium  of  a  Cartesian  diver  is  not  disturbed  by  submitting  the 
water  in  which  it  floats  to  vibration.  Various  modifications  are  intro- 
duced into  the  nature  of  the  surface  which  receives  the  vibrations, 
such  as  making  it  a  narrow  cylinder  with  one  end  closed,  making  it 
of  cotton- wool,  &c.  It  is  found  that  in  all  cases  the  suspended 
body  approaches  the  vibrating  one.  The  author  concludes  that  the 
effect  of  apparent  attraction  is  due  to  atmospheric  pressure,  and  that 
this  pressure  is  due  to  undulatory  dispersion.  It  is  suggested  that 
the  dispersion  of  the  vibrations  which  constitute  radiant  heat  may 
cause  bodies  to  approach, — being  pushed  not  pulled. 

Thursday,  January  6th. — "  Account  of  the  Suez  Canal,  in  a  Letter 
to  the  President,"  by  J.  F.  Bateman,  Esq.,  F.B.S. — The  following 
letter,  received  December  15th,  1869,  was  read  : — 

16,  Great  George-street,  Westminster,  15th  December,  1869. 

My  DBAS  Sib  Edward, — On  my  return  from  the  opening  of  the 
Suez  Canal,  where,  by  your  kind  selection,  I  had  the  honour  of  repre- 
senting the  Boyal  Society  as  the  guest  of  the  Viceroy,  I  think  it  in- 
cumbent on  me  to  give  a  short  account  of  my  journey  and  my  impres- 
sions of  the  great  and  important  undertaking  which  was  so  magnifi- 
cently inaugurated. 

Nothing  could  exceed  the  splendid  hospitality  of  the  Viceroy,  who 
had  in  every  possible  way  provided  for  the  aocomodation  and  the  com- 
fort of  his  guests.  The  crowd  of  visitors,  however,  was  so  great,  and 
his  own  personal  attendance  was  so  constantly  given  to  the  Empress 
of  the  French,  the  Emperor  of  Austria,  and  other  royal  personages 
who  honoured  him  with  their  company,  that  it  was  almost  impossible 
to  bestow  any  special  attention  to  oUier  individual  guests ;  but  few 
or  none  could  complain  of  any  want  of  attention  or  of  any  material 
inconvenience. 

I  was  fortunate  in  being  present  at  every  important  point  and  on 
every  important  occasion,  and  in  receiving  all  the  civilities  which 
might  be  considered  due  to  the  representative  of  the  Boyal  Society. 

Of  the  work  itself  I  have  no  hesitation  in  pronouncing  it  a  decided 
success — ^not  all  that  could  be  desired,  nor  all  that  was  promised,  and 
very  far  from  being  finished,  even  on  the  contracted  scale  on  which  it 
has  been  executed.  A  reef  of  rocks  at  Serapeum,  extending  for  about 
85  metres  in  length,  at  a  depth  of  16  or  17  ft.  below  the  surface  of 
the  canal,  and  which  was  not  discovered  till  just  before  the  period 
fixed  for  the  opening,  at  present  limits  the  draught  of  the  vessels 
which  can  use  the  navigation.  There  are  some  objectionable  curves 
and  narrow  places,  and  many  miles  of  unprotected  slopes,  all  of  which 
must  be  improved  or  remedied  before  the  canal  can  be  placed  in  a 
satisfactory  position.  Still,  in  its  present  state,  vessels  drawing  not 
more  than  16  ft.  can  pass  from  end  to  end  with  facility  and  safety  ; 
and  when  the  rocks  alluded  to  are  removed,  this  depth  will  be  increased 
to  23  or  24  ft. 

The  total  length  of  the  canal  from  Port  Said  to  Suez  is  99  miles ; 
it  varies  in  width  from  196  ft.  to  827  ft.,  having,  however,  in  each  case 
a  width  of  72  ft.  in  the  centre,  26  ft.  deep,  the  slopes  on  eaofa  side  of 
this  centre-width  varying  with  the  character  of  the  material  out 
through.  Near  Port  Said,  and  through  the  shallow  lake  of  Mensaleh, 
the  maten(|l  is  very  sandy,  and  here  and  elsewhere,  uuder  similar  oir- 
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onmstances,  the  slopes  mnst  be  protected  by  stone  pitohing  or  faomg, 
or  they  will  wash  down  by  the  action  of  passing  yessels,  and  the  mate- 
rial which  will  thus  be  deposited  in  the  bottom  of  the  canal  must  be 
narrowed  by  dredging.  Going  south,  the  material  generally  becomes 
more  argillaceous  and  stony  ;  and  here  the  slopes  will  be  mnch  more 
easily  maintained,  though  nearly  throaghout  the  whole  length  of  the 
canal  some  stone  protection  at  the  level  of  the  water  will  be  required. 

Before  reaching  Lake  Timsah,  which  lies  about  midway  between 
Port  Said  and  Suez,  the  canal  passes  through  the  deepest  cutting  of  £1 
Guise.  At  its  greatest  depth  this  cutting  is  85  ft.  to  the  bottom  of 
the  canal.  The  lower  part  of  this  cutting,  at  and  a  little  above  the 
level  of  the  water,  consists  of  soft  clay,  above  which  is  a  concreted 
mass  of  shells  and  sand ;  and  this  is  covered  by  loose  sand,  which  is 
liable  to  be  acted  on  by  the  wind.  The  canal  here  is  curved  and 
narrow,  and  ought  to  be  improved  in  both  respects. 

It  is  again  restricted  in  width  through  the  deep  cutting  at  Serapemn ; 
but  here  the  material  is  argillaceous  and  strong,  and  the  slope  will  be 
easily  maintained  in  shape. 

From  the  Bitter  Lakes  to  Suez  it  is  a  wide,  noble,  and  well-finished 
canal. 

Out  of  the  whole  length,  nearly  30  miles  are  through  Lake  Timsah 
and  the  Bitter  Lakes,  54  miles  in  the  first,  and  23^  in  the  latter.  In 
these  lakes  a  deep  channel  has  been  dredged  out,  which  is  marked  by 
buoys  and  stakes.  These  vast  sheets  of  water  in  the  midst  of  the 
Desert,  on  which  so  many  noble  vessels  were  floating,  had  been  but  a 
few  months  before  mere  dry  depressions,  covered  by  a  stratum  of  salt. 
The  filling  them  with  water  commenced  in  February  from  the  Mediter- 
ranean, and  in  July  from  the  Bed  Sea.  They  were  filling  by  the 
beginning  of  October,  thus  belying  one  of  the  many  unfavourable  pro- 
phecies, that  the  absorption  and  evaporation  would  bo  so  groat  they 
would  never  fill  at  all,  or,  if  they  did,  the  current  inwards  in  both 
directions  would  be  so  great  as  to  be  destructive  of  the  oanal. 

On  our  voyage  through  there  was  a  current  against  us  towards  the 
Mediterranean  from  Port  Said  to  near  Lake  Timsah.  We  anchored 
about  ^  mile  from  the  end  of  this  portion  of  the  canal,  and  at  daylight 
the  next  morning  there  was  a  current  in  the  same  direction  of  nearly 
1^  miles  an  hour.  The  time  of  starting  from  Lake  Timsah  was  pur- 
posely delayed  till  near  midday,  that  we  might  have  the  tide  from' the 
Bed  Sea  against  us,  and  deep  water  over  the  rocks  at  Serapeum.  The 
current  towards  Lake  Timsah  was  strong;  and  on  the  following 
morning,  between  the  Bitter  Lakes  and  Suez,  it  ran  at  Si  miles  per 
hour,  but  a  strong  southerly  wind  accompanied  the  tide.  We  had  no 
opportunity  of  making  observations  ourselves,  or  of  obtaining  infor- 
mation ;  but  my  impression  is  that  at  this  season  of  the  year  there  is 
on  the  average  of  the  day  a  rogular  current  from  the  Bed  Sea  to  the 
Mediterranean. 

The  range  of  the  tide  in  the  Mediterranean  is  at  most  but  about 
20  in.,  while  in  the  Bed  Sea  at  Suez  it  varies  from  4  to  6  ft. 

On  the  day  of  the  opening  thirty-two  vessels  reached  Lake  Timsah 
without  lot  or  hindrance ;  one  Egyptian  vessel,  the  Oarba,  coming 
after  this  number,  stuck  fast  for  some  hours  about  12  miles  from  the 
Lake,  and  retarded  a  number  of  vessels  in  its  rear.  All,  however, 
eventually  came  forward,  and  the  mighty  fleet  assembled  on  Lake 
Timsah  the  following  day. 

At  Port  Said  a  good  deal  requires  to  be  done.  The  westerly  jetty, 
which  projects  into  the  sea  for  about  2,700  yards,  and  which  has  been 
erected  for  the  purpose  of  forming  a  harbour,  and  of  intercepting  the 
sand  and  alluvial  matter  which  is  drifted  from  the  mouth  of  the  Nile 
eastwards,  is  too  light  and  too  open  effectually  to  answer  the  purpose. 
Close  in  shore  u  considerable  amount  of  this  drifting  sand  has  been 
arrested,  and  there  is  already  an  accumulation  of  dry  ground  where  the 
sea  was  very  recently.  On  the  land  thus  created  were  erected  the 
temple  in  which  the  Viceroy  received  his  principal  guests  at  the  inaugu- 
ration ;  and  the  temples  for  the  worship  of  the  Mussulman  and  Chris- 
tian Churches,  where  all  the  religions  of  the  world  were  supposed 
to  be  present  and  to  ask  a  blessing  on  the  great  undertaking  the 
opening  .of  which  they  were  assembled  to  celebrate.  In  its  present 
condition,  the  jetty  favours  the  deposit  of  material  within  the  harbour ; 
and  not  until  it  is  rendered  impervious  to  the  passage  of  the  sand 
through  the  interstices  of  the  concrete  blocks  of  which  it  is  formed, 
will  there  be  any  effectual  protection  against  the  silting  up  which  is 
taking  place.  Perhaps  by  degrees  an  inner  bank  or  shoal  may  be 
formed,  which  would  answer  the  purpose  of  a  breakwater ;  but  this 
would  create  a  crooked  and  inconvenient  channel,  and  would  be  ineffec- 
tive towards  the  seaward  end  of  the  jetty.  The  company  will  no  doubt 
see  the  necessity  of  completing  the  necessary  works  here  and  else- 
where. The  harbour  and  portions  of  the  oanal  will  require  pretty 
constant  dredging  for  some  time ;  but  in  my  opinion  neitiier  this  nor 
any  other  work  will  entail  any  very  serious  expense  in  maintenance. 
The  cost  of  the  whole  undertaking  is  stated  to  have  been  about 
-816,000,000  sterling;  and  it  may  require  from  ^2,000,000  to 
.£4,(300,000  still  to  complete  the  work  satisfactorily  on  its  present 
scale  of  dimensions ;  but  interest  has  to  be  paid  at  present  on  only 
about  half  of  the  capital  at  present  raised. 

Many  gentlemen  who  are  competent  to  form  Bound  opinions  on  thia 


point  believe  that  the  traffic  will  be  quite  Buffiolent  to  pay  all  oost  of 
maintenance  and  handsome  dividends ;  but  I  am  not  sufficiently  well 
informed  to  hazard  any  conjecture  on  the  purely  financial  part  of  the 
question.  In  an  engineering  point  of  view  I  consider  it  a  great  and 
most  important  undertaking — great,  however,  only  as  respects  its 
magnitude  and  the  country  in  which  it  has  been  executed.  There  is 
not  a  work  of  art  or  of  difficulty  from  one  end  to  the  other ;  but  there 
have  been  about  80,000,000  cubic  yards  of  material  excavated,  and 
nearly  10,000  labourers  employed  in  the  works.  For  their  sustenance, 
and  before  the  works  could  be  carried  on  with  any  vigour,  sweet  water 
had  to  be  brought  from  the  Kile  at  Cairo,  and  distributed  along  the 
whole  length  of  the  canal.  This  work  was  in  itself  one  of  considerable 
magnitude.  It  is  a  navigable  canal  from  Cairo  to  Ismailia,  and  from 
thence  to  Suez.  From  Ismailia  to  Port  Said  and  intervening  places, 
the  fresh  water  is  conveyed  in  pipes.  The  fresh  water  has  been  ap- 
plied to  irrigation,  the  fertilizing  results  of  which  are  already  visible, 
and  it  is  no  doubt  destined  to  perform  an  important  part  on  the  im- 
provement of  the  country. 

The  undertaking  must  be  regarded  as  a  great  work,  more  from  its 
relation  to  the  national  and  commercial  interests  of  the  world  than 
from  its  engineering  features.  In  this  light  it  is  impossible  to  over* 
estimate  its  importance.  It  will  effect  a  total  revolution  in  the  mode 
of  conducting  the  great  traffic  between  the  East  and  the  West,  the 
beneficial  effects  of  which  I  believe  it  is  difficult  to  realize.  It  is  in 
this  sense  that  the  undertaking  mnst  be  regarded  aa  a  great  one ;  and 
its  accomplishment  is  due  mainly  to  the  rare  courage  and  indomitable 
perseverance  of  M.  Ferdinand  de  Lesseps,  who  well  deserves  the 
respect  he  has  created  and  the  praises  which  have  been  bestowed. 
By  cutting  across  the  sandy  ligaments  which  have  hitherto  united 
Asia  and  Africa,  a  channel  of  water  communication  has  been  opened 
between  the  East  and  the  West  which  will  never  again  be  dosed  so 
long  as  mercantile  prosperity  lasts  or  civilization  exists. 

I  cannot  close  this  letter  without  expressing  my  obligations  to  Mr. 
Pender,  Chairman  of  the  Eastern  Telegraphic  Companies,  who  cour- 
teously entertained  me,  with  other  friends,  on  our  passage  through  the 
canal  on  board  the  Hawky  a  steam  corvette  belonging  to  the  Electric 
Telegraph  Construction  Company,  which  had  been  placed  at  his  dis- 
posal. On  board  this  vessel  was  assembled  a  small  body  of  distin- 
guished and  intelligent  gentlemen,  who  had  more  than  usual  oppor- 
tunities of  obtaining  such  information  as  time  and  oironmstanoes 
afforded. 

I  have  the  honour  to  remain, 

Very  truly  and  faithfully  yours, 

John  Fbed.  BatekjiN. 

Lieut-General  Sabine,  P.B.S.,  K.C.B. 
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Decembeb  19th,  1869. — G.  Bentham,  Esq.,  president,  in  the  chair.  It 
was  announced  that  a  new  part  of  the  Transactions  containing  Dr. 
Welwitsoh's  Flora  of  Angola  and  Benguela,  with  numerous  plates,  was 
just  ready  for  distribution.  The  following  papers  were  read  : — "  On 
a  Species  of  Ipomoea,  affording  Tampico  Jalap,"  by  Dr.  Hanbury, 
Esq.  In  this  paper  the  author  gave  some  account  of  a  species  of 
jalap  recently  imported  from  Tampico,  and  distinguished  in  commerce 
as  Tampico  jalap.  This  drug  he  stated  to  be  derived  from  a  new 
species  of  Ipomoea,  for  which  he  proposed  the  specific  name  of  simu' 
luns,  in  allusion  to  the  resemblance  which  it  bears  to  the  true  Jalap 
plant  (Iporncea  purgaj.  "On  the  Necessity  of  a  Beform  in  the  Generic 
Nomenclature  of  Diurnal  Lepidoptera,  by  a  review  of  the  genera  pro- 
posed from  the  time  of  Linnaaus  to  the  year  1816,"  by  W.  F.  Kirby,  Esq.; 
communicated  by  H.  T.  Stainton,  Esq.  "A  Catalogue  of  the  aculeate 
Hymenoptera  and  Ichneumonidesd  of  India  and  the  Eastern  Archi- 
pelago, with  Introductory  remarks  by  A.  B.  Wallace,  Esq.,"  by  F. 
Smith,  Esq. ;  communicated  by  W.  Wilson  Saunders,  Esq. 


CHEMICAL  SOCIETY. 


TfiUBSDAT,  Decembeb  16th,  1869. — Dr.  A.  W.  WiUiamBon,  F.B.S.* 
&o.,  president,  in  the  chair.  The  minutes  of  the  previous  meetini^ 
having  been  read  and  confirmed,  the  following  certificates  were  read: — 
For  the  first  time:  Pedlar,  Boyal  College  of  Chemistry.  For  the 
second  time :  James  Bell,  Howell  Hill,  Ewell ;  G.  B.  Hislop,  Gas- 
works, Paisley ;  William  Ladd,  Beak-street,  Begent-street ;  Alfred 
Bird,  Worcester-street,  Birmingham ;  H.  Seward,  15,  Bamsbury-park, 
N. ;  Edwin  Lepper,  11,  Maiden-lane,  Queen-stieet,  Cheapside,  E.C. 
For  the  third  time :  Samuel  Jefferson,  Secretary  to  the  Yorkshire 
Board  of  Education,  WoodvUle-terracej  Woodhouse-lane,  Leeds ; 
Clements  Higgins,  Demonstrator  of  Chemistry,  King's  College^  Lon- 
don; James  John  Bourey,  Analytical  Chemist,  10,  Stepney  Cause- 
way, E.  The  last-named  gentlemen  were  balloted  for  and  duly  elected. 
Mr.  MoLeod  gave  a  verbal  account  of  some  experiments  he  had 
made  on  the  presence  of  gases  in  sea-water.  At  the  last  meeting  he 
had  stated  from  memory  that  Thames  water  oontained  6  Tolumes  of 
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gas  in  100  of  water ;  on  refening  to  his  note-book  he  found  that  100 
Tolomes  of  this  water  contained  :  Nitrogen,  1*398 ;  oxygen,  0*619 ; 
carbonio  anhydride,  4*180 ;  giving  a  total  of  6*197  volames  in  100 
Tolomes  of  water.  He  had  experimented  npon  some  sea  water  col- 
leoted  at  Worthing,  some  distance  from  the  outfall  of  any  river,  and 
which  had  been  exposed  to  the  air  for  twenty-one  months,  and  found 
that  the  amount  of  gas  in  100  volumes  was  :  Nitrogen,  1*104 ;  oxygen, 
0*572 ;  carbonic  anhydride,  2*620  ;  the  total  being  4*296.  This  was 
Tory  much  in  excess  of  the  quantity  found  by  Mr.  Hunter,  as  recorded 
in  his  paper  read  at  the  last  meeting,  but  the  quantity  of  carbonic 
anhydride  was  much  smaller  than  might  have  been  expected.  The 
hardness  of  sea  water  was  greater  than  that  of  Thames  water,  and 
therefore  one  would  expect  a  larger  quantity  of  anhydride  to  have 
been  produced  by  the  distillation.  He  intended,  if  possible,  to  collect 
some  water  from  the  surface  of  the  sea,  and  to  ascertain  what  quantity 
of  gas  it  contained. 

The  president,  in  thanking  Mr.  McLeod  for  his  communication,  said 
Dr.  Hugo  Miillor  had,  he  thought,  made  experiments  on  the  condition 
of  carbonic  gas  when  dissolved  in  water  which  led  to  remarkable 
results. 

Dr.  Hugo  MtUler,  in  experimenting  on  the  manufacture  of  soda- 
water  in  an  apparatus  which  was  formerly  much  used,  fouud  that  if 
tho  carbonio  acid  remained  iu  contact  with  the  water  for  twenty  or 
twenty-four  hours,  it  disengaged  itself  gradually,  adhered  to  the  sides 
of  the  glass,  and  appeared  altogether  different  than  when  it  was  left 
only  a  short  time  in  contact  with  the  water.  He  had  also  noticed 
that,  with  the  addition  of  a  little  common  salt,  the  carbonic  acid  dis- 
solved much  quicker,  the  chloride  of  sodium  being  actually  decom- 
posed by  the  carbonic  acid^  hydrochloric  acid,  and  bicarbonate  of  soda 
being  formed.  He  had  proved  the  presence  of  hydrochloric  acid,  by 
ultramarine,  which  was  neither  acted  upon  by  carbonic  acid  nor 
chloride  of  sodium.  Another  instance,  in  which  the  chloride  was 
decomposed  by  carbonic  acid,  was  when  carbonic  acid  was  passed 
through  a  neutral  solution  of  chloride  of  lead.  In  a  short  time,  a 
clear  solution  was  obtained,  and,  after  a  certain  time,  a  precipitate 
consisting  of  chloro-carbonate  was  formed. 

Dr.  Divers  observed  that,  if  rectified  spirit  were  mixed  with  distilled 
water  which  contained  air  through  exposure,  a  kind  of  effervescence 
occurred,  which  he  supposed  was  duo  to  the  formation  of  minute 
bubbles  of  air  being  liberated  and  rising  to  the  surface.  This  seemed 
to  show  that  a  mixture  of  spirit  and  water  had  leas  solubility  for  air 
than  pure  water  itself. 

The  president  wondered  if  the  temperature  had  anything  to  do  with 
the  peculiar  state  in  which  Dr.  Hugo  Miiller  found  the  carbonic  acid. 
He  had  been  looking  over  Dr.  Andrews's  experiments  on  the  states  of 
carbonic  add  at  different  temperatures,  and  it  would  seem  that  a  few' 
degrees  of  temperature  made  a  great  deal  of  difference  in  the  propor- 
tion of  the  acid,  which  was  not  overcome  by  enormously  multiplying 
the  pressure.  The  observations  on  the  greater  solubility  of  carbonic 
acid  in  water  containing  sodic  chloride  ho  thought  of  groat  theoretical 
value,  confirmed  as  they  were  by  the  ultramarine  test.  Ho  (the  pre^ 
sident)  had  held,  for  years,  that  salts  generally  dissolved  in  water  by 
decomposition,  and  he  was  interested  to  find  his  view  confirmed  by 
the  introduction  of  the  ultramarine  test  for  the  presence  of  free  hydro- 
chloric acid. 

After  some  further  remarks  from  Dr.  Hugo  Miiller,  on  the  chloro- 
carbonate  of  lead  reaction, 

The  president  alluded  to  a  reaction  he  had  published  twenty-four 
or  twenty-five  years  ago — viz.,  the  action  of  chlorine  in  water  in  the 
presence  of  salts  like  sodic  sulphate.' 
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At  the  meeting  held  on  January  4th,  Dr.  R.  S.  Charnock,  V.P.,  in 
tho  chair,  the  following  new  fellows  wore  elected'- — Andrew  Black, 
Esq.,  John  Morgan,  Esq.,  Carl  Alphonso  Hoffman,  Esq.  It  was 
annoimoed  that  Mr.  Brabrook  and  Mr.  A.  L.  Lewis  had  been  ap- 
pointed auditors  of  tho  accounts  of  1869,  for  tho  annual  statement 
on  the  18th  inst.  A  paper  by  Mr.  L.  Owen  Pike  M.A.,  "On  the 
Psychical  Elements  of  Religion,"  was  read.  The  author  premising 
his  remarks  by  a  definition  of  terms,  pointed  out  the  sense  in  which 
he  employed  the  term  "religion,**  "psychical,"  and  "element,"  and 
the  twofold  division  of  the  term  "religion."  He  then  discussed 
the  elements  of  popular  creeds ;  the  religion  which  appeals  to  tho 
emotions,  and  to  the  intellect;  the  religion  of  the  astrologers; 
astrology  and  mythology ;  the  personification  of  natural  objects  aud 
forces ;  the  personification  of  human  passions  and  human  faculties  i 
the  explanation  of  brute  worship  ;  the  worship  of  humanity,  sug- 
gested by  a  sense  of  dependence  ]  and  a  statement  of  the  emotional 
and  intellectual  elements  discoverable  in  all  popular  creeds.  Then, 
taming  to  the  elements  of  philosophic  creeds,  he  commented  on  the 
failiires  of  philosophers,  the  causes  of  which  failures  were  discovered 
by  Buddha;  the  connecting  links  between  philosophic  and  popular 
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creeds ;  the  part  played  by  language  in  forging  these  links,  and  the 
delusions  of  Ung^stic  origin  in  the  use  of  various  philosophical  terms. 
He  asserted  that  the  human  intellect  is  frequently  misled  hy  symbols 
of  its  own  creation;  that  the  terms  "infinite,"  "  the  finite,"  and  "  the 
infinite,"  as  commonly  used  by  philosophers,  are  meaningless.  He 
pointed  out  the  difference  between  the  philosophical  and  the  mytho- 
logical processes  o'f  personification,  and  that  the  origin  of  meaningless 
philosophical  terms  was  explained  by  the  laws  of  tho  intellect.  Finally, 
he  stated  the  result  of  a  psychological  search  for  a  basis  of 
religion,  i.e.,  that  the  unaided  intellect  cannot,  in  this  search,  pass 
beyond  the  knowledge  of  tho  law  of  Relativity — the  groat  funda- 
mental law  of  the  mind.  The  recognition  of  this  law  may,  in  a 
certain  sense,  be  considered  a  religion,  or  a  part  of  a  religion.  In 
the  discussion  on  tho  above  i^aper,  tho  following  gentlemen  took 
part : — The  Rov.  Dunbar  Heath,  Mr.  Dibloy,  Mr.  Dondy,  Mr.  Charles- 
worth,  Mr.  Macrae  Moir,  Mr.  Moncure  Conway,  Mr.  Roddie,  Mr. 
Sprague,  and  Dr.  Carter  Blake. 


ROYAL   HORTICULTURAL  SOCIETY. 

December  21st,  18G9.— W.  W.  Saunders,  Esq.,  F.R.S.,  in  the  chair* 
The  preliminary  business  of  the  meeting  being  concluded,  tho  Rev.  J. 
Dix  announced  the  awards  of  tho  Floral  Committee,  and  G.  F.  Wilson, 
Esq.,  those  of  the  Fruit  Committee.  Tho  Rov.  M.  J.  Berkeley  then 
stated  with  reference  to  the  species  of  Abies  alluded  to  at  the  lost  meet- 
ing under  the  provisional  namo  of  A.  j'rpoi}icn.,  that  on  comparison 
with  specimens  in  tho  Kew  Herbarium  he  had  ascertained  that  Mr. 
Standish*s  plant  was  tho  A.  ohoi'ita  of  Ledebour.  He  regarded  the 
sharp-leaved  form  of  A.  riasapo  as  being  produced  by  the  sterile  tree, 
the  blunt  leaves  being  produced  by  the  cono-boaring  tree.  A  similar 
difference  had  been  observed  in  other  Conifers,  as  tho  Pice.ifirma,  tho 
sterile  form  of  which  had  been  csdled  P.  hijida.  Mr.  Berkeley  stated 
that  200  collections  of  seeds  of  species  of  Crataegus  and  allied  genera 
had  been  collected  at  Chiswick  for  distribution  among  the  fellows. 

Attention  was  next  directed  to  some  specimens  of  Maize  grown  at 
Chiswick,  a  full  report  upon  which  will  be  given  in  tho  society's 
Journal,  The  best  variety  was  that  known  as  Bates's  Early  Bronze, 
which  was  the  same  as  that  shown  by  Mr.  Dancer  at  a  former  meet- 
ing ;  but  it  was  remarked  that  nono  of  tho  trials  made  in  cooking  the 
green  cobs  had  been  successful.  WilUams's  Arcliimedian  Lawn  Mower, 
which  had  been  sent  to  Chiswick  for  trial  by  tho  editors  of  the 
Gardeners*  Chronicle,  was  stated  to  have  met  with  great  approval. 

A  letter  from  W.  E.  Hubbard,  Esq.,  of  Leonard's  Lee,  offering  a 
prize,  was  then  read,  on  which  the  chairman  and  Mr.  Bateman  made  a 
few  remarks.  Mr.  Bateman  also  alluded  to  specimens  of  the  double 
Cocoa-nut,  Lodoicca  sechclUivum,  and  of  tho  Sago  Palm,  presented  to 
the  society  by  Mr.  Fernyhongh,  Belsize  Park,  Hampstead,  who  also 
exhibited  coloured  drawings  of  various  tropical  fruits  grown  in 
Mauritius. 

A  few  remarks  were  then  made  upon  the  Orchids,  including  tho 
beautiful  white  variety  of  Lalia  ajiccjys,  named  Dawsoni,  and  a  sup- 
posed new  species  of  Polycycnis,  proposed  to  bo  named  after  Professor 
Reichenbach. 

Attention  was  also  called  to  tho  new  Hippcastrum  Leopoldi,  named 
after  the  King  of  tho  Belgians,  on  the  ocoasiou^of  his  recent  visit  to 
South  Kensington.  Notice  was  given  that  the  meetings  in  the 
following  year  would  be  hold  on  Wednesdays,  instead  of  on  Tuesdays, 
as  heretofore. 

Scientific  Committee. — Mr.  W.  W.  Saunders  in  the  chair.  Tho 
secretary.  Rev.  M.  J.  Berkeley,  exhibited  a  leaf  of  Aerides  "fox- 
brush" with  a  peculiar  form  of  spot  differing  from  any  he  had 
previously  seen.  Mr.  Laxton  sent  specimens  of  peas  of  the  most 
varied  character,  the  result  of  a  single  cross,  further  particulars  of 
which  will  be  given  hereafter.  A  very  interesting  paper  "On  tho 
Fertilization  of  Grasses,"  from  Dr.  R.  Spruce,  was  communicated 
through  Dr.  Masters.  The  paper  had  reference  to  tho  statement  of 
M.  Bidard,  that  grasses  are  usually  self-fertilized  while  in  the  bud, 
and  will  be  found  iu  great  part  among  our  articles  [see  p.  33]. 

Mr.  Saunders  alluded  to  the  circumstance  that  the  dead  bodies  of 
a  species  of  fly  might  occasionally  bo  found  imprisoned  in  the  flowers 
of  Lnliuvi  2Hrcnno,  as  if  tho  plant  cxortcd  some  poisonous  influence 
on  tho  insect. — Mr.  A.  W.  Bennett  stated,  as  a  result  of  his  obser- 
vations, that  it  is  impossible  to  predicate  of  any  given  family  whether 
its  members  are  self  or  cross  fertilized.  In  tho  same  group  some 
species  may  bo  cross  fertilized,  others  self-fertilized.  Many  winter- 
flowering  plants  are  self- fertilized,  and  amongst  them  the  common 
Poa  annua.  Mr.  Homo  stated  that  in  India  different  varieties  of 
maize  remain  constant,  oven  though  grown  in  adjnoent  fields,  so  that 
it  would  seem  as  if  no  crossing  took  place  in  this  instance. 

A  conversation  then  ensued  as  to  tho  b:st  method  of  conducting  in 
future  the  meteorologioal  observations  at  Chiswick,  when  Mr.  Glaisher 
stated  that  he  would  be  willing  to  reorganize  the  system  of  observa- 
tion in  such  a  manner  as  to  introduce  the  requisite  changes,  without 
imparing  the  valae  of  the  record  kept  at  Chiswick  for  upwards  of  40 
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In  tef exenoe  to  ground  tomperatnre  he  stated  that  at  a  depth 
of  25  ft.,  the  ground  waa  coldest  in  July,  and  warmest  in  January. 


INSTITUTION  OF  CIVIL  ENGINEERS. 

Ths  annual  general  meeting  was  held  on  the  2lBt  ult.,  Charles 
Button  Gregory,  Esq.,  president,  in  the  chair.  In  reviewing  the 
events  of  the  past  twelve  months,  completing  the  fifty-second  year 
since  the  foundation  of  the  institution,,  the  council  stated  that  the 
proceedings  had  furnished  corroborative  evidence  of  the  sound  basis 
on  which  the  society  was  established, — a  basis  which  had  been  taken 
as  the  model  for  many  analogous  institutions,  both  at  home  and 
abroad. 

Beferring  to  the  business  at  the  ordinary  general  meetings,  of 
which  there  were  twenty-two  during  the  past  session,  the  council 
gave  a  retrospect  of  the  valuable  labours  of  the  society  during  the 
past  session.  The  thanks  of  the  meeting  were  unanimously  accorded 
to  the  president  for  his  zealous  efforts  in  the  interests  of  the  institu- 
tion ;  to  the  vice-presidents  and  the  other  members  and  associates  of 
council  for  their  co-operation  with  the  president,  and  their  constant 
attendance  at  the  meetings ;  to  Mr.  Charles  Manby,  honorary  secre- 
tary, and  to  Mr.  James  Forrest,  secretary,  for  tho  manner  in  which 
they  had  performed  the  duties  of  their  offices ;  as  also  to  the 
auditors  of  the  accounts,  and  to  the  scrutineers  of  the  ballot  for  their 
services. 

The  following  gentlemen  were  elected  to  fill  the  several  offices  on 
the  oounoil  for  the  ensuing  year : — Charles  Blacker  Yignoles,  pre- 
sident ;  Joseph  Cubitt,  Thomas  Elliot  Harrison,  Thomas  Hawkdey, 
and  George  Willoughby  Hemans,  vice-presidents ;  James  Abemethy, 
William  Henry  Barlow,  John  Frederic  Batemon,  Joseph  William 
Bazalgette,  Nathaniel  Beardmore,  Frederick  Joseph  Bramwell,  James 
Brunless,  John  Murray,  George  Bobert  Stephenson,  and  Edward 
Woods,  members ;  and  Edward  Middleton  Barry,  and  Lt.-Col. 
Andrew  Clarke,  C.B.,  B.E.,  associates. 


CHRISTMAS  LECTURES  AT  THE  ROYAL  INSTITUTION. 

A  8EBIE8  of  six  lectures  adapted  to  a  juvenile  auditory  is  annually 
given  at  the  Royal  Institution  during  the  season  of  pantomimes  and 
Christmas  parties.  This  time  Professor  John  Tyndall  had  allotted  to 
him  the  choice  of  a  subject,  and  the  task  of  instructing  tho  young 
folk.  He  chose  *'  Light "  for  his  subject,  and  performed  his  task  in  a 
manner  which  betrayed  the  man  as  much  as  the  philosopher.  There 
was  a  marked  absence  of  abstruse  scientific  arguments — such  argu- 
ments as  impress  people  strongly  with  their  utter  ignorance  and  their 
incapacity  for  understanding  scientific  subjects.  Professor  Tyndall* s 
leqtures  were  an  almost  uninterrupted  series  of  experiments,  keeping 
the  eyes  of  his  listeners  open  at  all  events.  Some  of  these  experiments 
were  really  striking.  Faraday  and  Newton  himself  would  have  been 
delighted  had  they  witnessed  the  brilliancy  of  colours  produced  by  a 
transparent  film,  such  as  was  shown  in  one  of  the  lectures.  We  are 
referring  to  the  enormous  soap-bubble  (or  rather  a  bubble  made  by 
means  of  glycerine  and  deate  of  soda),  on  which  the  lecturer  himself 
had  experimented  but  the  day  previous  for  the  first  time.  This  bubble, 
when  in  contact  with  abeam  of  monochromatic  light,  produced  effects 
not  unlike  the  fiery  fiashes  of  an  Aurora  borealis  at  times ;  while  at 
other  moments  the  softest  hues  of  spectral  colours  were  thrown  on 
the  screen. 

On  the  whole,  the  treatment  of  the  subject  was  undoubtedly  in  able 
hands,  and,  except  at  Professor  Dove's  lectures,  ve  have  rarely  met 
with  a  like  handling  of  the  matter  and  the  audience  alike.  The  Prussian 
professor's  application  of  the  "  reversion  prism  "  to  the  astronomical 
telescope,  received  due  appreciation  at  the  hands  of  his  English  col- 
league, who  stands  in  a  somewhat  similar  position  here  to  what  Dove 
stands  at  Berlin. 

Professor  l^i^dall  is  peouliarly  happy  and  prolific  in  his  illustrations. 
The  sea-fowl,  he  says,  as  the  waves  pass  it,  is  not  carried  forward,  but 
moves  up  and  down.  Here  is  another  elucidation  of  the  fact  that  the 
wave-motion  is  not  a  motion  onwards,  but  a  motion  of  the  individual 
particles  up  and  down,  or  rather  describing  closed  curves.  His  experi- 
ments with  the  invisible  rays  of  heat  alone,  obtained  by  intercepting 
the  luminous  rays,  were  remarkable,  though  not  new.  Radiant  heat  has 
been  treated  by  Professor  Tyndall  in  a  masterly  manner  during  the  last 
nine  years.  He  gave  the  term  "  caloresoence  **  to  the  scientific  world, 
and  his  name  will  ever  be  coupled  with  the  remarkable  discoveries 
made  in  that  department.'  In  his  experiments  for  rendering  a  refrac- 
tory body  incandescent  by  invisible  rays,  he  uses  as  a  filter  a  solution 
of  iodine  in  bisulphide  of  carbon,  and  he  succeeds  admirably  in  pro- 
ducing combustion,  fusion,  and  incandescence  at  the  invisible  focus. 
During  one  of  the  lectures  he  produced  a  little  stove,  a  kind  of  minia- 
ture kitchen-range,  with  a  fire  all  properly  laid  according  to  the  esta- 
blished craft  of  our  housemaids,  but  of  course  not  lighted.  He  brought 
it  near  that  dark,  pitch-dark  focus,  and  behold,  it  was  lit,  as  if  by 
magio !    There  was  something  for  wondering  youth  to  take  home, 


something  the  whole  house  would  understand,  though  haxdly  fathom, 
and  possibly  discredit.  Those  belonging  to  th«  latter  dUss  should  go 
and  see. 

GEOLOGISTS'  ASSOCIATION. 

Thb  Ordinary  Monthly  Meeting  waa  held  on  Friday  evening,  Januszy 
7th,  Professor  Morris,  F.G.S.,  &c.,  president,  in  the  choir.  The 
following  paper  was  read,  "  On  some  sections  of  the  Chalk  between 
Croydon  and  Oxtead  with  observations  on  the  Classification  of  itm 
Chalk,"  by  Caleb  Evans,  F.G.S.— The  author  desoribed  in  detaU  the 
sections  of  the  Chalk  of  the  North  Downs  of  Surrey  exposed  in  the 
cuttings  on  the  unfinished  line  of  the  Surrey  and  Sussex  Bsilway,  and 
noted  the  various  fossiliferous  beds.  He  stated  that  several  well- 
marked  life  zones  could  be  seen  in  the  course  of  this  line  of  sections, 
and  proposed  the  following  classification  for  the  Chalk  of  this  di8triot^— 

Chalk  with  bands  of  Flint. — 1st.  Purley  beds  with  Micraster  cor* 
anguinum  and  Inoceramtus  Cuvieri.  2nd.  Upper  Kenley  beds  with 
Micraster  cor-anguinumf  Ananchytea  ovoto,  and  Spondylua  apinotus, 
3rd.  Lower  Kenley  beds  with  Micraster  cor-hovis  and  Holaster  planus. 

Chalk  with  bands  of  Marl. — 4th.  Whiteleaf  beds  with  Inoeeramus 
Brongniarti  and  Oalerites  albogaXerus,  variety  stibrotundus,  5Ui.  Upper 
Marden  Park  beds  with  Inocei'amuf  mytiloides  (Idbiatua)  and  Amnuh 
nites  peramplus. 

Yellow  Chalk,  Grey  Chalk,  and  Chalk  Marl.— 6th.  Lower  Marden 
Park  beds  with  Belemnitella  plena  and  Ammonites  varianst 

The  author  then  noticed  the  classification  of  the  chalk,  or  the 
equivalent  bods  of  the  continent,  proposed  by  foreign  geologists,  and 
published  by  Mr.  Davidson  in  his  '*  Notes  on  Continental  Geology," 
{Qeological  Magazine^  vol.  vi.),  and  directed  attention  to  the  oone- 
spondence  of  the  groups  well-marked  in  the  Surrey  chalk  with  several 
of  the  sones  of  the  upper  cretaceous  deposits  of  Northern  Franoe,  and 
North-western  Germany. 

An  interesting  discussion  followed,  in  which  several  members  took 
part:  observations  being  made  on  the  distribution  of  the  chalk 
fossils,  the  physical  conditions  of  the  cretaceous  ocean,  and  the 
occasional  occurrence  of  layers  of  coarser  material  as  evidence  of 
drift  in  the  chalk  period,  and  reference  was  made  to  the  reoent  and 
former  dredgings  in  the  bed  of  the  Atlantic  as  bearing  on  the  origin 
of  the  chalk,  in  showing  the  analogy  of  the  corals,  bryosoa,  and 
abundance  of  foraminifera  in  both  deposits,  and  also  the  ooourrenoe 
of  drifted  coarse  sands,  some  of  volcanic  origin,  noticed  in  some  of 
the  late  dredgings. 

VICTORIA  INSTITUTE. 

An  ordinary  meeting  was  held  on  Monday,  Jan.  3,  at  No.  8,  Adelphi- 
terraco,  Mr.  Reddio  in  the  chair.  A  paper  was  read  on  **  The  Origin 
of  the  Negro,"  by  the  Rev.  J.  H.  Titoomb,  M.A.  The  following  is  an 
extract.  After  describing  various  structural  peculiarities,  the  writer 
proceeded : — The  problem  which  ethnologists  have  to  solve  is.  How 
were  these  structural  peculiarities  originated  P  '  To  this  question  five 
answers  may  bo  given : — 1.  By  an  act  of  independent  and  separate 
creation.  2.  By  a  miraculous  judgment  on  the  person  of  Canaan.  (See 
Gen.  ix.  25.)  3.  Through  the  action  of  food,  climate,  and  other 
external  causes.  4.  Through  the  principle  of  methodical  seleotion,  by 
which  new  varieties  of  animals  are  often  artificially  produced.  5. 
Through  the  operations  of  natural  seleotion,  after  some  unexpected 
appearance  of  a  congenital  variety  bearing  this  peculiar  Negro 
character. 

On  the  last  named,  it  was  remarked : — ^Assuming,  therefore,  that 
tho  Negro  variety  sprang  up  through  some  abnonnal  prototype,  we 
have  (in  various  cases  mentioned)  a  rational  and  just  foundation  for 
the  theory.  Nor  can  the  idea  be  called  either  novel  or  unsoientifio. 
Lawrence,  for  example — just  as  Huxley  in  relation  to  polydaotylism — 
suggests  the  possibUity  of  our  applying  this  inheritance  of  abnormal 
varieties  to  the  formation  of  new  types  of  mankind.  '*  Let  ns  suppose," 
says  he, "  that  the  Porcupine  family  had  been  exiled  from  hnman  sode^, 
and  been  obliged  to  take  up  their  abode  in  some  solitary  spot  or 
desert  island.  By  matching  with  each  other  a  raoe  would  have  been 
produced  more  widely  different  from  us  in  external  appeanmoe  than 
the  Negro.  If  they  had  been  discovered  at  some  remote  period,  ouz 
philosophers  would  have  explained  to  ns  how  the  soil,  ur,  or  olimate 
had  produced  so  strange  an  organization ;  or  else  would  have  demon- 
strated that  they  must  have  sprung  from  an  originally  different  raoe ; 
for  who  would  acknowledge  such  bristly  beings  for  brothers  ?  " 

We  are,  therefore,  now  brought  up  face  to  face  with  what  appears 
to  me  to  be  the  most  satisfactory  solution  of  the  problem  plaoed 
before  us.  One  can  see  in  a  moment,  as  I  showed  in  the  last  division 
of  this  paper,  how  a  new  variety  of  mimkind  might  be  thus  artifioially 
produced  by  means  of  the  continued  and  methodical  seleotion  of 
abnormal  pairs,  care  being  taken  to  get  no  dilution  of  blood  through 
recurrence  to  the  original  stock.  But  the  difficulty  is  to  i^^ply  snoh  a 
state  of  things  to  the  nature  of  the  case ;  for,  as  I  have  before  re- 
marked, common  sense  teaches  us  that  this  is  the  very  process  which 
would  naturally  be  most  avoided  under  all  such  instances  of  mal- 
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foiniiation.  ConBequently,  if  the  negro  charaoterifltioB  are  to  be  con- 
ndoited  as  an  abnormal  deviation  from  the  more  ordinary  types  of 
mankind,  originated  through  some  strange  and  nnezx>eoted  birth,  we 
must  aooonnt  for  their  transmission  and  perpetuation,  not  on  the 
principle  of  methodioal,  but  of  natural  seleotioo.  We  must  show, 
that  is  to  say,  how  oiroumstances  may  haye  arisen  under  whioh  these 
oharaoteristios  oould  not  but  have  become  perpetuated,  even  in  spite 
of  a  desire  to  obliterate  them.  In  other  words,  we  must  show  how 
certain  oonditions  of  existenoe  may  possibly  hare  acted  upon  man  in 
an  eariy  period  of  the  world's  history,  by  means  of  whioh  Nature 
herself  may  have  forced  forward  selective  breeding,  and  in  that 
manner  may  have  indirectly  brought  about  exactly  the  same  results 
as  those  which  would  have  been  produced  through  methodioal  selec* 
tion. 

For  Hdi  purpose  we  must  revert  to  those  prehistoric  periods  of  the 
human  race  in  which  its  primary  migrations  commenced,  and  when 
the  first  physical  varieties  of  man  began  to  appear.  Most  of  the  simple 
varieties  were,  I  doubt  not,  rapidly  developed  by  means  of  climate, 
food,  location,  and  all  those  other  external  forces,  within  the  range  of 
whi<di  the  wandering  hosts  were  driven ;  exactly  in  the  same  sort  of 
way  as  certain  natural  varieties  of  the  wild  animals  were  originated. 
The  tigers,  for  example,  now  so  diverse  in  their  characteristics,  as  met 
with  in  Bengal  and  Siberia,  were  confessedly  produced  by  such  means 
from  one  primeval  species.  In  the  same  way  we  can  easily  conceive 
how,  in  the  primary  distribution  of  mankind,  the  Turanian,  Indo- 
European,  and  Hamitio  families  gradually  began  to  assume  their 
present  distinguishing  types.  Nor  would  these  first  physical  altera- 
tions of  the  aboriginal  type  of  man  require  any  excessive  period  of 
time.  Even  Mr.  Darwin  says,* — "  In  some  few  instances  a  marked 
effect  has  been  produced  quickly  on  aU  [the  italics  are  his  own],  or 
nearly  all,  the  individuals  which  have  been  exposed  to  some  consider- 
able change  of  climate,  food,  or  other  circumstance.  This  has  occurred, 
and  ia  now  occurring,  with  European  men  in  the  United  States,  with 
European  dogs  in  India,  with  horses  in  the  Falkland  Islands,  with 
foreign  oysters  in  the  Mediterranean,  and  with  maize  grown  in  Europe 
from  tropical  seed." 

Imagine,  then,  that  soon  after  the  commencement  of  those  migra- 
tions by  which  the  great  Uamitic  family  ultimately  became  distributed 
over  the  continent  of  Africa,  and  while,  as  yet,  the  originally  coloured 
skin  of  man  (though  darkened  in  a  measure  by  hotter  suns  or  bilious 
climates)  remained  more  or  less  definitely  clear;  imagine  that  a  woman 
of  some  particular  place  foremost  in  the  van  of  that  migration  had 
unexpectedly  given  birth  to  a  boy,  who  soon  became  marked  by  a  jet- 
black  skin,  and  crisp,  wool-like  hair,  and  was  otherwise  possessed  of 
a  strong  tendency  to  develop  certain  peculiarities  in  the  bony  structure 
of  his  body.  In  supposing  the  uprising  of  some  such  sudden  congenital 
variety  as  this,  there  is  really  nothing  more  abnormal  or  surprising 
than  that  which  has  already  been  proved  to  have  occurred  in  the  case 
of  the  hairy  and  porcupine  families ;  perhaps  scarcely  so  much  so. 
Assuming,  then,  that  such  a  fact  did  happen  at  some  very  early  period 
of  the  world's  history  after  the  dispersion  from  Babel,  let  us  now 
apply  to  it  the  well-established  principle  of  transmission  by  family 
inheritance.    In  perfect  consistence  with  each  of  the  three  previously 
adduced  oases  of  congenital  variety,  we  shall  assume  that  at  least 
certain  individual  members  of  this  strange  family  inherited  the  same 
peculiarities.    The  question  is,  how  can  we  account  for  any  special 
separation  of  those  particular  individuals,  by  means  of  w]^oh  they 
became  inToluntarily  paired  off  among  themselves,  and  so  perpetuated 
this  new  variety  P   What  natural  causes  are  capable  of  being  regarded 
as  sufficiently  powerful  and  inevitable  to  have  forced  on  tibis  issue,  and 
then  brought  about  the  establishment  of  a  Negro  race  P 

To  this  the  following  answers  were  suggested  by  the  writer: — 1. 
Accident,  2.  Tribal  Quajrrelsomeness  or  Persecution,  3.  Disease. 

In  the  discussion'  that  ensued,  Mr.  A.  McArthur,  Bev.  J.  Manners, 
Mr.  Mayovr,  and  the  chairman  took  part.  Numerous  donations  of 
books  to  tlie  library  were  announced  at  this  meeting ;  the  first  one 
hd.d  in  the  society's  new  premises. 


ENTOMOLOGICAL  SOCIETY  OF  LONDON. 

Jakuaby  3bd. — ^Mr.  H.  W.  Bates,  president,  in  the  chair.  Exhi- 
bitions of  Iiepidoptera  were  made  by  Mr.  Hewitson  and  Professor 
Westwood ;  and  of  Coleoptera  by  Professor  Westwood,  Mr.  Pascoe, 
and  Mr.  Albert  Muller.  Mr.  Bond  mentioned  that  upwards  of  30 
speeimenB  of  the  new  locust,  Acridiwn  peregrinumy  had  been  taken 
in  Cornwall  in  October  last,  and  two  of  these  were  shown.. 

Mr.  Hewitson's  exhibition  of  butterflies  was  i}eculiarly  interesting, 
and  indnded  no  less  than  135  new  species,  besides  many  rarities,  idl 
collected  in  Ecuador  by  Mr.  Buoldey. 

The  following  papers  were  read: — "On  some  new  British  Species  of 
BphemeridsB,"  by  the  Ber.  A.  E.  Eaton.  **  Descriptions  of  six  new 
qieciea  of  CaBidryas,"  by  Mr.  A.  G.  Butler.    '<A  Bevision  of  the 


genus  Oataaaiens,"  by  Mr.  F.  P.  Pascoe.   "  The  Genera  of  Ooleopten 
studied  chronologically"  (pazt  1. 1735-1801),  by  Mr.  G.  B.  Crotch. 
The  fifth  part  of  the  Tra/MoeHons  for  1869  was  on  the  Table. 


ODONTOLOGICAL  SOCIETY  OP  GBEAT  BBITAIN. 

Thb  Annual  General  Meeting  was  held  last  Monday  evening,  when  the 
election  of  officers  took  plaM.  There  was  afterwards  an  interesting 
discussion  upon  a  paper  previously  read  by  Mr.  J.  B.  MmiiinHry,  F.L.S., 
*'  On  the  Bedations  which  Dental  Caries,— «s  discovered  amongst  the 
Ancient  Inhabitants  of  Britain,  and  amongst  existing  Aboriginal 
Baoes, — may  be  supposed  to  hold  to  their  Food  and  Social  Condition," 
to  which  subject  we  may.  hereafter  refer.  The  retiring  president,  Mr. 
J.  H.  Barrett,  gracefully  marked  his  year  of  office  by  announcing  his 
intention  of  giving  two  prizes,  to  be  open  to  all  students  at  the  Dental 
Hospital  of  the  Society,  for  the  best  preparations  and  notes  on  Dental 
Caries,  Ulustrating  cases  actually  treated  by  the  competitors. 


GLASGOW  PHILOSOPHICAL  SOCIETY. 

A  SPECIAL  meeting  of  the  members  of  the  Philosophical  Society  of 
Glasgow  was  held  on  the  22nd  ult.,  in  the  East  Boom,  Corporatiott 
GkUleries,  when  the  discussion  on  the  Patent  Laws  was  resumed.  Dr. 
Bryoe,  president,  occupied  the  chair.  The  discussion  was  of  oonstder- 
ablid  length,  but  had  no  special  scientiflo  interest. 


DUMFBIESSHIBE  SOCIETY. 


1  Variation  qfAnimiU,  &«.,  vol.  ii.  p.  290. 


A  coNYBBSAziONa  of  natives  of  Dumfriesshire,  resident  in  Glasgow, 
held  in  the  Corporation  Galleries,  on  the  22nd  ult.,  presided  over  by 
the  Bight  Hon.  George  Young,  M.P.,  Lord-Advocate  for  Scotland,  to 
inaugurate  the  amalgamation  of  the  two  societies  in  Glasgow  con- 
nected with  that  county,  vis. — the  Nithsdale  Society,  whioh  has  been 
in  eidstence  about  three  years,  and  the  Dumfriesshire  Benerolent, 
formed  about  nine  months  ago  by  those  connected  with  Aim^m^i^i^^ 
in  the  prospect  of  ultimately  uniting  with  the  Nithsdale.  This  event 
was  happily  accomplished  at  the  annual  meeting  of  the  latter  society 
on  10th  December,  and  the  amalgamated  society  was  designated  the 
Glasgow  Dumfriesshire  Society. 

The  office-bearers  for  1870  are :— Patrons— His  Grace  the  Duke  of 
Buccleueh  and  Qoeensberry,  the  Bight  Hon.  Lord  BoUo  and  Dunning, 
the  Bight  Hon.  George  Young,  M.P.,  L(xrd-Advooate  for  ScotUnd. 
President — James  Keyden,  Esq.  Vice-presidents — ^Thomas  Murray, 
Esq.,  James  Deas,  Esq.,  C.E.,  Councillor  Chalmers,  and  James  Thom- 
son, Esq.  Directors — ^Messrs.  James  Blackwood,  sen.,  James  Imrie, 
IT.  N.  Graham,  Wm.  Thorbnm,  John  Webster,  H.  D.  Bogerson, 
Alex.  B.  Inglis,  Walter  Bell,  Walter  Baton,  Charles  Wilson,  Thos. 
Lawrie,  Thos.  Wright,  John  Walker,  Dr.  Charteris,  Wm.  Hunter,  and 
B.  C.  Graham.  Secretary — ^Mr.  W.  J.  Thomson,  79,  Buchanan-street. 
Treasurer — Mr.  Thos.  H.  Carmichael,  29,  Ingram-street. 

Several  of  the  directors  and  members  of  the  society  dined  in 
McLean's  Hotel  previous  to  the  conyersazione,  when  Mr.  Eeyden,  the 
president,  entertained  the  Bight  Hon.  George  Young,  M.P.,  Bobt. 
DaJgliah,  Esq.,  M.P.,  J.  J.  Grieve,  Esq.,  M.P.,  Sir  James  Lumsden, 
and  James  Grierson,  Esq.,  Dalgourie. 

After  dinner,  the  party  proceeded  to  the  Corporation  Galleries, 
where  a  large  audience  had  assembled  to  e^joy  the  oonTersasione. 


DEBBY  NATUBAL  HISTOBY  AND  PHILOSOPHICAL  SOCIETY. 

The  inaugural  meeting  of  this  sodety,  which  has  lately  sprung  into 
existence  in  Londonderry,  was  held  in  the  Corporation  Hall,  on  Friday 
evening,  Nov.  19th,  when  an  address  was  deUTered  by  the  president, 
W.  Harte,  Esq.,  C.E.,  F.B.G.S.I.  The  audience  was  yery  select,  and 
the  display  of  scientific  instruments  was  most  interesting.  During  the 
evening  several  pleasing  experiments  were  made  by  members  of  the 
society.  The  meeting  partook  of  the  character  of  a  eofwersamone. 
The  various  collections  were  viewed  with  much  interest.  They  included 
the  following : — Dredgings  in  Lough  Swilly,  geological  specimens  of 
Donegal  granite,  flint  implements,  &a  (Mr.  W.  Harte's  coUeotion) ; 
cinerary  urn,  found  near  Grange  (Mr.  Bobert  M*Crea) ;  sdentifio 
apparatus,  &c.  (Mr.  C.  W.  Duggan,  M.A.)  $  fine  collection  <^  natiye 
ferns  (Dr.  Cnthbert) ;  Druidical  ornaments  (Dr.  Forsyth);  photemetrioal 
apparatus  (Mr.  M^Nie) ;  electric  apparatus,  Ao.  (Professor  Leebody) ; 
several  microscopes  of  great  value,  with  interesting  objects  (Mr. 
Cowie) ;  fine  collection  of  moths  (Mr.  Harte,  KUderry)  ;  hydraulic 
press  (Dr.  M*Cay);  Bosetta  stone,  discovered  by  the  French  at 
Bosetta,  in  Egypt,  and  whioh  afterwards  fell  into  the  hands  of  the 
British  at  Alexan^bia  (Mr.  Todd,  head-master  of  J>«ny  Model  School). 
Mr.  James  M'Corkell  and  Mr.  Thomas  Watson  were  also  exhibitoni» 
The  proceedings  were  opened  at  eight  o'clock. 


SOIBNTIPIO    OPINION, 


CJa.U»l«iOl 


Hie  praddeiii  then  delirend  the  inanpnal  addzBM,  wfaieli  wa«.  of 
great  kngth  and  dealt  with  the  advaiioee  leoentlj  made  in  Natoxal  | 
and  Phjnoal  Seienoe. 

MONTEEAL  NATUBAL  HISTORY  SOCIETY. 

Ths  leoond  of  the  monthly  meetings  of  this  association  was  held  on 
Mondaj  erening,  Horember  29th,  Principal  Dawson  presiding.  Col. 
Wblieley,  4-M.G.,  Dr.  Erans,  and  Alfred  Selwyn,  F.G.S.,  were  elected 
aieiabeia  of  the  society. 

Mr.  Bllliaga  then  read  a  paper  "  On  the  Genns  Soolithns  and  some 
Alfied  Fossils,"  of  which  the  following  is  an  abstract : — ^The  fossils 
known  nsder  the  names  of  Seolithas  and  Arenieolites  were  described 
ae  consisting  of  cylindrical  or  rod-like  bodies,  which  penetrate  the 
layers  of  sandstone  perpendienlarly  downwards  to  a  distance  varying 
ffom  s  few  lines  to  2  or  3  ft.  There  are  sereral  Tarieties,  the  most 
eommon  of  which  has  the  rods  from  one-twelfth  to  one-fourth  of  an 
inch  in  diameter ;  in  another  more  rare  form  they  have  at  the  snrface 
of  the  beds  a  wide  trampet-shaped  expansion,  2  or  3  in.  across,  bat 
taper  to  a  point  below,  where  th^  are  in  general  more  or  less  curved. 
Under  certain  eireomstances  they  can  be  entirely  separated  from  the 
rock,  and  then  present  the  appearance  of  simple  cylindrical  or  conical 
rods  of  sandstone,  with  no  internal  stracture.  All  the  yarieties  are 
more  or  less  distinctly  marked  by  a  series  of  obliqae  annnlations — a 
diaraeter  which  Mr.  Billings  thought  to  be  of  importance,  as  it  seemed 
to  show  thftt  they  were  all  members  of  one  family  of  organisms. 

So  long  as  thrae  fossils  were  only  known  by  specimens  exhibiting 
no  internal  stmctnre,  it  was  impossible  to  decide  to  which  division  of 
the  animal  or  vegetable  kingdom  they  belonged.  The  Geological 
Survey  had,  however,  several  years  ago,  ascertained  that  the  Potsdam 
Formation  indnded  a  considerable  deposit  of  limestone,  in  which  the 
eane  fossil  forms  were  found  (first  discovered  by  Mr.  Bichardson), 
with  the  intemid  stractore  beaotifnlly  preserved.  By  these  it  was 
proved  tlMtt  they  were  .not  the  casts  of  worm-bnrrows,  bnt  sponges. 
The  several  species,  so  far  as  is  yet  known,  were  distribated  as  fol- 
lows j— 

One  large  species  {Archeocyathus  Mvngcmensis)  in  the  calciferons 
fbrmatUm,  two  in  the  limestone  of  the  Potsdam,  and  several  in  the 
sandstone.  In  the  next  formation  below  the  Potsdam  (the  Primordial 
Silurian),  Mr.  Murray  had  lately  discovered  another  species  in  New- 
foundland. This  latter  oocnrs  in  a  red  limestone  overlying  the 
Hnronian  group;  and  is  associated  with  Paradoxides  and  other 
inrimordial  fossilB.  Its  internal  structure  shows  it  to  be  a  sponge  of 
the  same  general  type  as  are  those  of  the  Potsdam  and  calciferons, 
bat  perhaps  of  a  distinct  genns.  It  is  about  the  size  and  form  of  the 
fossil  (Histioderma  Hibemicum)  that  has  been  found  in  the  Cambrian 
rooks  in  Ireland.  Judging  from  the  form,  the  oblique  annnlations 
and  mode  of  occurrence  of  the  Irish  fossil,  he  was  of  opinion  that 
it  was  not  an  annelids  burrow  but  a  sponge.  He  believed  that  these 
ancient  sponges,  at  least  many  of  them,  lived  in  the  sand  or  soft  ooze 
of  the  ooean's  bottom,  with  their  sometimes  wide  and  trumpet-shaped 
months  just  even  with  or  a  little  elevated  above  the  surface. 

During  the  discussion  that  followed.  Dr.  Dawson  said  that  if  Mr. 
Billings  was  right  it  would  appear  that  in  the  seas  of  the  earlier 
ages  protozoio  life  had  the  preponderance.  In  reply  to  a  question 
by  Mr.  Whiteaves,  Mr.  Billings  said  that  silicious  spicula  were  found 
in  great  abundance  in  association  with  these  sponges.  They  were 
generally  of  an  elongated  pyriform  shape  (the  "acerate"  form  of 
BoWerbank).  He  supposed  they  were  originally  calcareous,  but  had 
beoome  silioions  during  the  progress  of  fossilization. 

Dr.  Carpenter  then  made  a  communication  as  follows : — "  On  Different 
Modes  of  Computing  Sanitary  Statistics,  with  special  reference  to  the 
opinions  lately  published  by  Mr.  Andrew  A.  Watt.'' 

This  gave  rise  to  a  fierce  discussion  which,  however,  had  little  of 
interest  for  any  save  students  of  social  science. 


CALIFOENIA  ACADEMY  OP  SCIENCES. 

Trs  California  Academy  of  Sciences  held  its  regular  monthly  meeting 
on  Monday  evening,  November  1st. 

Mr.  Yale  presented  a  specimen  of  the  tusk  of  a  mammoth  from 
Alaska,  semi-fossilized ;  nearly  fifty  volumes  and  pamphlets  from  the 
Smithsonian  Institute  were  received  for  the  library  of  the  Academy, 
also  four  volumes  of  the  American  ConcTiology,  bound. 

Mr.  Yale  called  the  attention  of  the  Academy  to  the  November 
meteoric  showers,  and  stated  that  on  the  previous  Friday  evening  he 
had  noticed  some. 

Dr.  Kellogg  gave  an  account  of  his  recent  botanical  trip,  and  ex- 
hibited a  number  of  plants  obtained,  among  them  specimens  of  (Eno' 
thera  Whitneyij  Whitney's  Primrose,  discovered  by  Professor  H.  A. 
Bolander,  and  recently  collected  on  the  coast  of  Humboldt  County  by 
him.  It  was  truly  a  beautiful  annual,  and  worthy  memorial  of  the 
fonser  presldeKit  of  the  society,  and  might  well  serve  to  awaken  pleasant 
reminisoenoes  of  the  very  efficient  chief  of  the  late  State  geological 
survey.    He  also  presented  speoimens  of  his  hnoldeberry-leaf  oak— 


(Quereus  vaeciwtfoliat  KeOogg),  diwribed  natiy  yean  sinoeu  13ie 
drawing  of  it,  made  at  the  time,  was  brought  before  the  aooiefty  agam 
to  verify  its  truthfulness  to  nature  by  oomparison  with  j^wMwinew,  and 
to  correct  an  error,  which  by  some  mistake  ascribes  the  name  and  de- 
scription to  Sir  William  Hooker.  This  had  been  considered  by  some 
as  only  a  dwarfed  form  (Q,  Chrysolehis),  a  tne  often  from  40  to  50  ft. 
high,  and  from  2  to  4  ft.  in  diameter,  with  very  wide-spreading  top, 
an  evergreen,  and  very  valuable  tough  timber-tree,  quite  equal  to  the 
live-oak  of  the  Atlantic  States  for  ship-building,  whereas  tiiis  is  nerer 
more  than  from  2  to  4  ft.  high.  If  the  inteniiedia>te  forms  ever  rm 
into  this,  he  claimed  that  they  should  also  have  fruit  on  them,  whieh 
was  never  the  case.  If  this  is  to  be  considered  s  mere  vaziety,  aafy 
dwarfed  by  locality,  soil,  or  altitude,  then  by  a  parity  of  roawniifng 
the  Oarrya  Buxifolia  (Gray),  which  grows  with  it,  should  be  oon- 
sidered  only  a  dwarfed  form  of  G.  elUpUea.  Yet  there  is  no  one  that 
would  contend  for  this. 

Dr.  Kellogg  also  exhibited  specimens  of  Brodtau  coceiiiesi  (Gniy)* 
and  a  painting,  which  was  made  by  him  s  jmx  pvevioaBly  to  the 
description,  and  presented  before  the  Academy,  togetbw  with 
spedmens  of  the  plant,  collected  by  Professor  H.  A.  B<^ander.  He 
found,  during  his  recent  botanical  trip,  a  purple  variety  without  the 
usual  greenish  border.  They  will  be  anxiously  sought  after  by  florists 
when  better  known.  He  also  called  the  attention  of  the  Aosydemy  to 
his  Chloragdluin  angugtifoliumf  figured  in  the  Proceedfing*  of  April  1, 
1861,  vol.  it  page  101,  and  compared  the  figure  and  present  spe- 
cimens. He  (»lled  attention  to  the  impropriety  of  the  name  of 
nudieaule  as  applied  to  the  soarlet  larkspnr,  showing  very  branching 
and  leafy  stems,  and  also  stated  that  this  plant  hybemated  during 
the  dry  season,  the  roots  shrinking  and  apparently  devoid  of  all  life, 
which  was  restored  by  a  return  of  moisture.  He  made  a  statement 
upon  the  value  of  a  species  of  Ceonothus,  in  adding  to  the  eream  of 
milk  when  the  plant  was  fed  to  cows,  observing  that  land  had  bees 
considered  m<Mre  valuable  when  covered  with  it.  Dr.  €k)oper  made  the 
inquiry  if  any  medicinal  qualities  had  been  noticed,  and  stated  that  in 
the  Eastern  States  a  species  of  this  plant  was  used  for  tea,  in  the  time 
of  the  American  Bevolution. 


FOREIGN  ACADEMIES. 


THE  FRENCH  ACADEMY. 

Pa&is,  Januabt  3bd. — Under  the  presidency  of  M.  Bernard  and 
M.  Liouville.  The  time  of  the  meeting  was  greatly  taken  up  by  the 
election  of  a  vice-president  and  a  correspondent,  and  by  other  routine 
matters.  The  correspondence  of  the  day  was  presented  by  M.  Elie 
de  Beaumont. 

Father  Secchi  continues  his  researches  on  solar  spectra,  and  checks 
his  observations  by  experiments  on  the  different  gaseous  substances, 
such  as  nitrogen,  hydrogen,  &c.  He  has  found  that  when  a  gas  is 
inclosed  in  a  capilUury  tube,  it  gives  difiTerent  spectra  according  as  its 
temperature  is  raised  or  lowered.  M.  Dumas  pointed  out  that  Captain 
Treves  had  made  experiments  of  a  somewhat  similar  nature  to  ascer- 
tain the  different  illuminating  power  of  gases  in  oapiUaiy  tubes  through 
which  electric  discharges  passed. 

M.  Dubmnfaut  made  some  remarks  on  his  r6searohe8-*Hrtill  in  pro* 
gress — on  the  spectra  of  pure  and  mixed  gases. 

M.  Guyot,  of  Nancy,  gave  some  of  the  results  of  his  experiments 
on  roeolic  acid  as  a  substance    used    for  tinting  vegetable  eympm. 
Although  this  acid  is  not  poisonous,  its  employment  in  the  preparation 
of  articles  of  food  and  its  sale  under  the  name  of  a  vegetable  syrup  is 
not  the  less  a  fraud.    He  thinks  that  as  Fuchsine  is  already  used  as  a 
tinting  material,  that  rosolic  acid  will  also  soon  find  its  way  among  the 
confectioners.    In  order  to  put  people  on  their  guard,  he  has  prepared 
a  number  of  syrups,  and  has  established  the  means  of  readily  distin- 
guishing syrups  coloured  with  Fuchsine,  Lydine,  and  the  new  acid.  On 
account  of  its  ready  solubility  in  wat^,  rosolic  acid  is  likely  to  be 
much  employed ;  bnt,  on  the  other  hand,  the  fact  that  even  thefeebl^t 
acid  changes  its  colour  will,  of  course,  prevent  its  being  used  in  aoidn- 
lated  syrups.     When  added  to  a  neutral  syrup  it  produces  a  liquid  red 
colour,  which,  however,  changes  after  a  time,  owing  to  the  develop* 
ment  of  organic  acids.    A  syrup  which  contains  both  rosolic  acid  and 
a  free  acid  has  a  brownish-yellow  tint ;  ammonia,  by  the  fine  red  tint 
it  produces,  enables  us  to  recognize  the  rosolic  add,  but  this  tint  very 
rapidly  alters,  owing  to  the  changes   constantly  going  on  in  Bncb 
organic  liquids.     The  following  are  the  principal  characters  fnmiebed 
by  a  syrup  containing  rosolic  acid,  which  the  author  prepared  artifi- 
cially : — Free  acids  or  solutions  of  acid  salts  change  tiie  red  tint  to 
brownish  yellow  ;  by  adding  ammonia  or  other  alkali  the  red  tint  is 
restored;   an  excess  of  volatile  aJkaU  gives  a  magnificent  red  hne. 
Potash  has  no  reaction,  and  gives  no  precipitate.     Carbonate  of  soda, 
in  cold  solutions,  gives  no  precipitate,  and  there  is  no  disengage- 
ment of  carbonio  acid ;  even  during  ebullition  the  efTect  is  slight. 
Hypochlorite  of  soda  has  no  reaction,  but  if,  after  adding  it,  a  few 


Im,  1%,  1S70.] 


SCIENTIFIC   OPINION. 


68 


dzops  of  add  be  added,  bo  as  to  diaenerage  cMorine,  the  syrup  is  oom- 
pletoly  disoolouxed.  llua  test  may  also  be  applied  to  the  syrap  which 
has  beoome  brown  throns^h  addition  of  aUuli,  bnt  the  reaction  is 
sLower.  Aoetate  of  lead  gives  a  red  precipitate.  Nascent  hydrogen 
deoolorizes  the  liqoid,  but  exposure  to  air  restores  the  colour. 

The  author  lays  down  the  following  conclusions  : — (1)  Chlorine  and 
potash  enable  us  to  distinguish  between  a  syrup  coloured  with 
Foohsine  and  one  coloured  with  rosolic  acid.  (2)  Acids,  alkalis,  and 
carbonate  of  soda,  establish  marked  differences  between  syrups  coloured 
with  Lydine  and  rosolic  acid.  The  author  is  engisiged  in  attempting  to 
And  a  method  for  the  estimation  of  rosolic  acid  in  coloured  syrups. 

M.  Gkbudin  addressed  what  the  French  call  "a  reclamation  of 
priority  "  relatire  to  the  manufacture  of  artificial  gems  referred  to  iu 
onx  last  report.  In  regard  to  the  method  described  the  week  before 
by  M.  Feil,  he  said  that  he  had  been  in  the  habit  for  ten  yeara  of 
«mlri»g  preoioas  stones  in  a  similar  manner,  which  consists  in  placing 
in  the  omoible  the  "  emerald  of  Limoges "  and  a  flux  oonsisting  of 
phoq»horio  acid,  boric  aoid,  fluoride  of  calcium,  and  the  earthy  oxides, 
Kme,  magnesia,  and  baryta.    He  uses  the  oxyhydrogen  blow-pipe. 

The  i>erpetual  secretary  pointed  out  that  in  the  collection  of  the 
Aeademy  there  weie  some  beautiful  specimens  of  platinized  glass. 
Theee,  which  are  prepared  much  in  the  same  way  as  sUyered  specula, 
poaaeaa  immense  reflecting  x>ower,  and  yet  the  quantity  of  platinum 
ifl  8o  amall  that  the  glass  is  perfectly  transparent. 

A  letter  was  read  from  Dr.  Ollivier,  of  Batna,  on  the  subject  of  the 
earthquake  shoeks  felt  at  Biskra,  in  Algeria  on  the  16th  and  19th  of 
Norember  last.  The  following  notes  were  also  read :  by  M.  Zante- 
desohi  on  telegraphic  cables ;  by  M.  Fleury,  on  the  artifloial  products 
of  the  white  Agaric;  and  by  M.  Laoaze-Duthiers,  on  his  recent 
xesearoheB  on  the  Morphology  of  Mollusks. 

The  eleetion  of  a  vioe-president  then  took  place.  Out  of  48  votes 
M.  Goete  obtained  25,  M.  Balard  19,  andM.  de  Quatrefages  1. 

In  yielding  the  president's  chair  to  M.  Liouville,  M.  Bernard  delivered 
a  brief  bnt  touching  speech,  in  which  he  expressed  his  sense  of  the 
great  importance  of  the  post  he  had  held  during  the  year,  and  con- 
gratulated the  Academy  on  the  fact  that,  during  his  office,  none  of  its 
members  had  passed  from  among  the  body. 

In  the  place  of  correspondent  in  the  physics  section,  the  Academy 
elected  Herr  Helmholtz.  Of  45  votes  Helmholtz  got  37,  Eirchhoff  3, 
Thomson  2,  and  MM.  Mayer  and  Angstrom  1  each. 

In  a  memoir  presented  by  Henry  St.  Claire  Beville,  the  author 
protested  against  the  expression  nascent  statej  so  often  employed  l^ 
ohemists.  He  believes  that  the  use  of  the  word  is  obstructive  of  the 
best  intereata  of  science. 

Lastly,  M.  Leon  Yaillant  sent  in  a  paper  on  the  structure  of 
aponges. 

ACADEMY  OF  SCIENCES,  VIENNA. 

VixKNJL,  BscEVBEB  16th,  1869. — Sitting  of  the  Mathematical  and 
Natural  Soienoea  Class.  Professor  Dr.  Beuss  read  a  memoir  in  Italian, 
sent  by  Dr.  Manzoni,  on  the  Fossil  Biyozoa  of  Italy.  The  author 
has  gone  very  fully  into  the  subject,  and  he  describes  no  less  than 
twenty-one  species  of  Lepralia,  and  gives  four  plates  illustrative  of 
his  observations.  Only  six  of  the  species  are  already  known : 
L.  tcripta,  pteroporat  and  tetragonaf  Bss.,  linearis ^  Hassall,  a/nsatat 
Johnst.,  and  ciliata,  PalL  ;  the  remaining  fifteen  are  quite  new.  The 
ipreater  nnmber  of  the  species  (twelve)  are  from  the  Middle  Miocene  of 
Turin }  four  are  from  the  Middle  Pliocene  of  Castellarquata ;  and  the 
remaining  five  are  from  the  Upper  Pliocene  of  Beggio  in  Calabria. 

Professor  Dr.  Ed.  Hering  road  a  very  interesting  paper  on  the 
physiology  of  the  respiratory  movements  with  relation  to  the  influence 
of  the  two  seta  of  nerves — ^the  vaso-motor  and  the  true  respiratory. 
He  described  the  results  of  experiments  on  animals  placed  under 
cnrora,  and  whose  pneumogastric  nerves  had  been  divided.  He  had 
emi»loyed  the  kymograph  in  registering  his  observations,  and  he 
tBoommends  the  use  of  dogs  rather  than  cats  in  experiments  of  this  kind. 

Herren  Thiele  and  Oppolzer  both  sent  in  their  calculations  of  the 
dements  of  Comet  m.,  1869. 

lAatiy,  Herr  Steindachner  gave  in  the  second  part  of  his  memoir  on 
the  Fishea  of  SenegaL  He  describes  twenty-eight  genera  (?)  of  the 
following  families : — Gobiidie,  Mugilidse,  Grerridie,  Chromidse,  Laby- 
rinthidg,  FlenroneotidsB,  and  Siluroidie. 


Beneficial  to  Pruit. — ^Dr.  A.  Packard,  editor  of  the  American 
Mutumiiiij  repliea  to  a  query  in  regard  to  the  effects  produced  upon 
finiit  by  the  agency  of  honey-bees,  that  all  the  evidence  given  by 
botanists  and  zoologists  who  have  specially  studied  the  subject,  shows 
ttMift  bees  improve  the  quality  and  tend  to  increase  the  quantity  of 
Cmii.  Th^  aid  in  the  fertilisation  of  flowers,  thus  proventing  the 
oeovrzenoe  of  sterile  flowers,  and,  by  moro  thoroughly  fertilizing  flowers 
al ready  perfect,  render  the  production  of  sound  and  well-developed 
froit  more  aoie.  Many  botaniats  think  if  it  were  not  for  beea,  and 
oUier  inaeeta,  many  planta  would  not  bear  fruit  at  alL 


NOTES  AND  MEMORANDA. 


Influence  of  Altitude  on  Temperature. — ^Dr.  Marcet  communi- 
cates a  paper  to  the  Bibliothdque  Universelle  et  Revue  Suisse,  the 
rosnlts  of  a  aeries  of  observations  made  during  an  expedition  to  the 
Mont  Blanc  chain  of  mountains.  The  Lancet  thus  abatraota  it :  — "  He 
employed  a  thermometer  ao  constructed  that,  whilat  the  bulb  was 
under  the  tongue,  the  height  of  the  mercury  could  be  read  off  by 
means  of  a  small  mirror  attached  to  the  atem.  The  instrument  was 
carefully  graduated  to  fifths  of  a  degree,  but  variations  not  exceeding 
a  tenth  wero  roadiiy  visible.  The  results  he  obtained  wero  as  fol- 
lows : — 1.  The  temperature  of  the  human  body  in  the  state  of  npoae 
does  not  ordinarily  beoome  less  elevated  at  the  summit  of  high 
mountains  than  at  the  level  of  the  sea.  Diminution  in  atmospheric 
pressuro,  therefore,  does  not  appear  to  have  a  marked  influence  on  the 
temperaturo  of  the  body  in  a  state  of  repose.  2.  The  temperaturo  of 
the  body  appears  progressively  to  diminish  during  the  act  of  ascent. 
The  degree  of  this  depression  depends  almost  exclusively  on  the  time 
that  has  elapsed  since  the  last  meal.  As  a  general  rule,  rapid  mount- 
ing, with  free  transpiration,  produces  the  greatest  depression  of 
temperature.  3.  The  temperature  of  the  body,  after  undergoing  de- 
crease during  the  ascent,  quickly  augments  when  the  body  is  again  at 
rest,  or  even  when  the  rapidity  of  the  ascent  is  diminished.  4.  The 
general  feeling  of  indisposition,  and  in  particular  the  oppression  at  the 
heart,  that  is  often  experienced  at  great  altitudes,  is  accompanied 
with  a  remarkable  depression  of  temperature  of  the  body  generally. 

The  New  Print,  the  Iiiohtdruck. — As  we  some  days  ainoe  colled 
attention  to  the  interesting  collection  of  prints  at  the  Booms  of  the  So- 
ciety of  Arts,  our  readers  may  be  interested  iu  knowing  that  some  addi* 
tional  examples  of  prints  produced  upon  an  analogous  principle  to  that 
described  by  Mr.  Davenport  under  the  title  of  the  "Albert  Type,'*  have 
been  added  to  the  collection  which  is  still  on  exhibition  at  the  society's 
house.  The  examples  added  are  called  "  lichtdruok,"  or  a  new  mode 
of  photographic  printing,  introduced  by  Messrs.  Ohm  &  Grossman,  of 
Berlin.  The  process  is  stated  to  be  "  capable  of  yielding  any  number 
of  impressions,  which  can  be  printed  upon  unprepared  paper  with  equal 
effect  to  copper  and  lithographic  ininta  in  distinctness  of  oolour,  outline, 
delicacy,  and  indestructibility."  The  process  is  simple.  A  plate  for  print- 
ing can  be  prepared  in  a  short  time  upon  common  glass  from  a  negative. 
The  outlay  is  not  costly,  as  neither  gold  nor  silver  preparations  are 
needed.  One  penny  will  oover  all  the  expenses  in  materials  to  prepare 
a  oommon-sized  plate,  and  if  an  impression  be  taken  in  the  inoruing, 
several  hundred  Lichtdrucks  of  the  finest  finish  con  be  ready  by  even- 
ing. The  oritli^  for  the  peculiarly-constructed  printing-press,  and  a 
few  minor  utensils,  is  very  moderate,  and  within  the  reach  of  any 
photographer.  Any  description  of  paper  is  adapted  for  this  kind  of 
printing,  while  for  highly-finished  prints  the  inventon  use  another 
class  of  paper,  specially  prepared  by  themselves.  They  are  now 
establishing  an  academy  to  teach  their  new  system  of  Lichtdruok  to  a 
select  number  of  pupils  at  Berlin,  and  intend  to  do  the  same  in  this 
country,  where  Mr.  C.  F.  Jessen,  Allemonnia-offioes,  6,  Ship-alley, 
Bradford,  has  been  appointed  agent  for  the  sale  and  licensing  of  the 
process. 

A  New  Ty^e-setting  and  Distributing  Machine. — A  new 
machine  has  been  patented  by  Mr.  Mackie,  the  proprietor  of  the  War- 
rin-gton  ChuLrdian,  for  composing  and  distributing  types.  There  are 
.  in  fact  two  machines, — one  like  a  small  piano,  whereby  strips  of  paper 
are  perforated  by  working  keys.  In  this  way  the  literary  matter  is 
prepared  for  the  composing  or  type-setting  machine ;  the  perforationa 
guiding  the  deposit  of  the  types,  which  is  done  by  the  other  machine. 
*' Justification"  is  done  as  usual,  by  hand.  The  reverse  process  of 
distribution  is  also  done  by  the  machine.  A  well  composed  and 
printed  page  of  matter  done  in  this  way  has  been  sent  us  for  inspection. 
Authors  may  prepare  their  own  perforated  slips  and  send  them  to  the 
printer  in  place  of  "copy."  Six  perforatora  and  six  composers  oould 
set  up  a  Times  page  in  an  hour.  The  Engineer  gives  an  engraving  of 
the  larger  machine,  and  speaks  highly  of  its  ingenuity  and  ita 
practical  accuracy. 

Paper  Houses  in  Beality. — The  recent  American  invention  for 
paper  building-material  is  a  success.  It  has  been  recently  tested  in 
Chicago  with  the  result,  we  are  informed,  of  fully  establishing  its 
utility.  It  is  said  that  a  house  22  ft.  long,  16  wide,  and  14  high,  can 
be  covered  on  the  outside  for  less  than  9  dollars ;  and  a  house  3d  ft. 
by  22,  and  20  ft.  high,  for  20  dollars.  The  building  can  be  done  at  any 
season,  and  can  be  finished  with  great  speed,  and  there  are  said  to  be 
numerous  other  advantages  connected  with  the  use  of  the  paper.  It 
differs  from  ordinary  paper  in  consistency,  compactness  and  solidity. 
In  the  manufacture  it  is  subjected  to  a  pressure  of  hundreds  of  tons, 
which  squeezes  out  the  liquid  matter,  leaving  a  substance  of  the  right 
thickness.  It  is  said  to  be  proof  againat  damp  and  g^iawing  of  vermim, 
and  it  being  an  excellent  non-conductor  of  heat,  must  make  a  warm 
dwelling  in  winter  and  a  cool  one  in  summer.  It  is  used  in  the  place 
of  plastering  for  inside  walls. 
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WEDNESDAY,  Jtaavj  12th. 


oal  SoaistT,  9  p.iii.  "  On  the  Saperfloial  Depoiiti  of  Portknu  of 
I  AvoD  uid  SeTsrD  VallejB  ud  adjoining  DiitrioU,"  br  T.  O.  B. 
yd,  Sea.,  C.E.,  f.Q.S.    "On  the  Qeologiokl  Pndti'm  uid  Oeo- 


tne  AvoD . , „ ,     -,  - 

-    -  ~~     T.Q.S.     "On  the  Qeologio»l  Pijdti-»  Mid  Geo. 

m  of  the  Reptilian  or  Dolomitlc  Congtomeiste  o( 

tbs  Brutal  Anift,"  t?  R.  Etherid«e,  £»i.,  F.O.S. 

OraphlD  Sooiety,  3  p.m. 

Rojal  Mlorosoopicsl  Booiety,  8  p.m.  "  Od  ths  Cilcarioui  SpicuU  of  the 
Oorgottiada,"  by  W.  9.  Kent,  F.Z.8.  "On  an  Undwcribed  Stufe  of 
DsTelopment  of  TetrarK^aeui  coraltabu,"  bj  A.  8aiid8rt,  M.R.C.S., 
to.  "On  ■  new  Uetbod  of  Mauuring  Speotrt  Bandi,"  by  Joha 
BravnlDg,  P.R.A.B. 

Bo;>l  LitwarT  Fund,  3  p.m. 

Atshnolwioaf  Auociation,  8  p.m. 

Baltaft  Nktural  HlBtoiy  Societf,  and  the  Bolfaat  Naturaliita'  Field  Club, 
joint  meetinff,  S  p^m.  "A  DaBoription  of  an  Anoient  Stone  Coffin, 
bnmd  at  Horilla,  Comitf  Doirn,  b;  Hr.  W.  H.  Patterson.  Hr, 
Wtlliaa  Oraj  will  exhibit  a  coUeotion  of  Continental  and  American 
nint  Implunenta,  &a. ,  and  compare  them  with  the  Flint  Implemsnta 
(omid  hi  the  North  of  Ireland. 


THUHSDAy,  13th. 


Constituenta  of  Heteorit«a," 
■  SUTor,"  by  G.  Gore,  F.R.3, 
Heating  Powan  of  Arotorui 


Royal  So<dely,  S.SO  p.m.  "On  the  Mineral  i 
In  K.  a  Maikalype.  "  On  Fluoride  of 
''Approxhnat*  I>sl«rmlnatloDS  of  the 
and  i^nia,"  by  E.  J.  Stone,  F.B.B. 

London  IiutitaUon,  7.S0  p.m. 

Sooiety  of  AnUqoariei,  8.80  p.m. 

Zocdo^oat  Sootaty,  8.30  p.m.    Deuriptioni  of  a  new  seaoi  and  of  eigh- 
teen new  apMiaa  of  I^nd  and  Marine  Sheila,  by  Mr.  Hem-      

"  On  the  Mnaa  Fetatvoprii  of  the  family  Aleedfaids,"  by 
I>eBoripti<       ^  "'   ■    -  "--^-■'--' 


Shdla,  by  Mr.  Henry  Adams. 

■     ■  loedfnida,"  by  Mr.  R.  B. 

the  Tidnity  of  Aden,  bj 


Shame. ^- 

Liea{.-C(donel  R.  L.  PUytair. 
Royal  Bouiety  Club,  fl  p.m. 
Hatbenutioal  Booletr,  8  p.m.     "  Equation*  of  Oentros  and  Fodof 

iDToluUons,"  by  Mr.  J.  J.  Walker, 
radford  Phlloaophind  Society,  S  '  ~ 

by  W,  F.  Barrett,  Bk].,  P.C._. 
Brixton  and  Suuex  Natural  Hiatory  Bodet]',  8  p.m.    "  On  Volcanic 

Theories,"  by  Hr.  J.  Hayall,  H.R.I. 

FRIDAY,  11th. 


Qnekatt  Hicroaoopieal  Club,  S  p.m. 

Old  Chawe  HioKMOofrioal  Sodr^- 

"On  Comparatlre  Anatomy. 


Hicroaoofrioal  Society.    Proreasor  Rymer  Jones's  Lectures 


MONDAY,  17th. 


Victoria  InaUtute,  8 


1  InaUtute,  8  p.m.  "  On  the  Testimony  of  Philoi 
atyaa  a  Moral  and  Spiritnal  Rerelation,''  byRer.C 
of  British  AnUteola,  8  p.m. 


"  On  a  Scamper  throagt  Com. 


aodety 

Hedioal  Society,     . 

London  InatttuUon,  S  p.m. 

Torquay  Natural  History  Sooiaty, : 

wall,"  by  Dr.  O.  Paget  Blake. 
Bndfocd  Philosophical  Sodety,  S.IG  p.m.    CouTcnaiione  to  St.  Oeorge's 

Hall,  giTSn  by  the  president,  Hr.  W.  H.  Ripley. 

TUESDAY,  18th. 
BtatiaUcal  Sodely,  8  p.m.    "  On  the  SlaUities  of  Joint  Block  Companies 

from  181*  to  the  present  time,  and  of  Companies  with  Limited  and 

Unlimitttl  Liability,  formed  aince  the  year  I860,"  by  Prof.  Leri. 
InatitatioD  of  Ciril  Engmeers,  8  p.m. 
PaUmloelaal  Society,  8p.m. 
AnUmilolaaioal  Scdety,  I  pJm.    Annivenary. 
Royal  InaUtnUon,  8  p.m.    "  On  the  Aj-ohiteutiire  of  the  Human  Body," 

llj  Ptof.  Humphry. 
Leeds  Philosophical  Society.    "The  Poetry  of  Robert  Browning,"  by  the 

RcT.  T.  H.  HoCheane,  U.A. 

WEDNESDAY,  19th. 

Hnnterian  Society,  7.30  p.in.    Council  Ueeting,    "Caaea  of  Injotyto 

SkDllaadBi*!n,"byMr.Comer.   "On  a  Case  of  Popliteal  Aneuriam," 

by  Mr.  Brownfleld. 

Xpidemioh^cal  Society,  6  p.m.     Ccundl  Meeting.     "On  Cholera  in 

Seoegambia,"  by  Btaff.Snrgaon  GonD,  oommunioated  by  the  Dirsctor- 

Oeneral,  JLU-P. 

logical" 

atJiia,  8  p.BL    "On  the  Coral  and  Pearl  Flaheriea,"  by  P.  L, 


It  Men  long  known  to  European 


Sia  W.  Thombob  ».  Gwtooi.— "P.  W.  S.  M."— Your  privat*  not* 
has  just  reached  u*.  If  you  want  to  hare  the  letter  appear  in  next  week'i 
iaHte,  yon  should  let  us  hare  the  H3.  earlier  than  yoa  propose.  W< 
uniallr  hare  auoh  a  quantity  of  matter  standing  orer,  that  wo  are  oon- 
pelled  to  haie  our  copy  In  a*  early  a*  pouibls  if  the  matter  Is  intended 
to  appear  at  a  abort  notioe.  Thanks  for  your  good  wi*hea.  An  emineot 
nologiiC  ha*  written  to  ni  prirately,  iTTpriTising  hie  aatiabotiaB  in  read- 
ing yonr  letter. 

DiLnNO  iBD  DAftWtN. — Hr.  Darwin'a  wiihea  shall  be  oompUsd  with. 
A  proof  shall  be  sent  forthwith  to  Mr.  Darwhi's  address.    We  are  mi:di 

Qalvahio  BATTBom.— "  li.  T."  should  oonault  Noad's  Studtntt  Tat- 
iooi  of  EU^rkity :  it  is  the  best  work  in  English  that  we  are  acquainted 
with,— at  leaet,  so  tar  u  "L.  T.'i"  wants  are  ooDoemed. 

Trb  EiBTH  Flat.— If  "J.  H."  will  kindly  deBna  what  he  meaiu  hy 
Iml,  we  shall  be  happy  to  give  some  reply  to  his  somewhat  onintelligibto 
question.    We  fancy  "J.  H.'s"  Ideas  are  rather  contused. 

Palim  LAm.^"W.  L.  W."— The  subject  ii  hardly  of  a  nature  to 
justify  our  publishing  ao  long  a  nwort  You  will  ace  that  we  hare  re  - 
ferred  to  the  discussion  in  our  "Week."  We  quite  ooneor  in  the  ooum 
taken. 

Pollen   GnaraB.— "H.  C."— A  recent  paper  in  the   JiOriuA  /ir 

NiCKM,  Allots.— "Q.  M."- 

-iiineie,  and  one  of  tl._ 

oontain  nickeL  NeTcrthelea  niukel  haa  ni 
metalluigiat*. 

Sporbb  oh  Tob*coo,— "  M.  M.  C,"— Place  them  under  tJw  m 
We  doubt  if  you  put  it  in  sugar  whether  the  apores  would  g 

OtstI&'b  Stoiuoh.— "Micro."  — Yol  It  would  be  worth  while  to 
examine  (as  ha*  been  recently  suggested  by  an  able  geologist)  the 
■tomachs  of  some  oF  the  motlusks  taken  up  m  the  Atlantic  eipedildou, 
with  a  new  to  disaoTering  whether  diatoms  are  not  abundant  therein. 
Tbi*  wonld  olear  up  Mr.  Jeffreyi'  doubt*. 

FanuBf  Source  or  CaBBon.— "P.  L.  8."— The  statement — !f  it 
means  anjlhiug — la  nonsense.  The  writer  doae  not  know  anything  about 
the  subject 

TfBBiOES  IN  NoBWiT.— "M.  H."— Thanks  for  the  MS.  A*  you  hare 
not  given  ua  the  profaesor'*  exact  address,  perhaps  the  proof  had  better 
be  eeut  to  you.  There  is  no  need  to  send  the  oopy.  Tliia,  however,  as 
you  please.     We  should  wish  to  have  the  Brat  part  appear  at  or  ~ 

PHOTOkcriB.— 
Professor  Anderson, 
good  work  in  this  direction. 

OLua  HiBBOBS.— "H.  C.  T."- 
in  this  number. 

PaoToaBarHB  or  thi  Moon. — "B.  M," — Hr.  De  la  Rue's  beauUfnl 
photos  may  be  seen  in  one  of  the  corridors  of  the  Royal  Society,  where 
they  are  soapended  in  b^me. 

Bdbblks  fob  PHTaic*L  EiP<Bii«NT9,— "P.  D.  E,"— 1.  Consult 
Plateau's  papers.     2.  Oleate  of  soda. 

Th«  LscwMcai  (J)  BiTWBT.— "Phymciat."— No  Lwe  have  not  yet 
teen  it.  We  have  directed  our  reporter  to  Inquire.  We  fancy  the  mate. 
rial  of  the  cell,  and  not  of  the  demeate,  is  the  chief  peculiarity. 

Htoeoukteb.- "V.  C."— If  youuaod  Riohardaou's  annelhetio  spray- 
bellows,  yon  could  perform  the  experiment  very  BUCceesfulLy. 

liroconoif  CotL  asb  Vacuon  ExMBiMasta.- "  An  Amateur  "  cumct 
do  better  than  purchaaa  the  eioellent  and  wonderfully' chc^  set  of  in- 
stiument*  just  made  by  Browning,  of  the  Hinories. 

FiBH  SoiLBS — "Zoo." — Wiiliamson'a  Uemoirt. 


"  Gaslight "  ahould  consult  the  J<nr%al  ijf  Oailightiaff. 
on,  of  Queen's  ColLegSj  Birmingham,  has  done  some 

IT  report  of  the  French  Aoadsmy 


OUR    NEW  VOLUME. 

WilA  a  mew  fo  meet  the  teUnding  regmtmeHt*  q^  thit  Joimial,  «m 
havtptmamentltenkirgtd&ciMSvaicOininaB.and  kavc  introdmeei 
variott  ix^ovementi  mggetUd  by  the  experienee  gained  durinff  tke 
proditetieitoftiefirittteo  Folvmei.  Unf  w  aii  SKimrHert  to  mmiMd 
thou  (^  their  Seientifie  friendi  toho  are  not  already  in  the  kaUt  if 
rtgularlti  purehtuing  SciEXiinc  Ofikioh,  that  the  eemmeiuememt  vf 
the  pre*eiit  Folume  preterit  averf/avovra&le  efportuuin  to  iwiendimg 
Subieriben, 
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WORKING  MEN'S  COLLEGES. 

late  years  it  has  become  popular  to  pet  tbe 
working  man,  and  we  trnst  the  working  man 
will  not  have  been  spoilt  by  the  ordeal.  Among 
the  many  new  institutions  specially  created  for 
his  benefit  are  what  are  called  the  Working  Men's 
Colleges  ;  and  it  is  to  these  that  we  wish  to  direct  the  attention 
of  oar  readers.  A  series  of  schools  and  maseums  has  been 
projected  for  the  improvement  of  the  working  man's  mind; 
and  thongh  a  few  only  of  these  now  exist,  there  is  no  doubt 
that  their  number  will  quickly  increase.  But  though  numeri- 
cally they  are  not  of  much  significance,  the  Working  Men's 
Colleges  are  just  now,  by  the  public  consideration  they  are 
receiving,  growing  into  an  importance  they  did  not  previously 
possess.  From  this  will  fiow,  in  due  course,  more  of 
the  patronsge  and  support  of  the  wealthy,  and  it  is  high 
time  that  some  thought  should  be  given  to  the  question 
of  the  plans  and  aims  of  these  embryo  schools.  In 
carrying  out  snccessfully  any  scheme  for  the  improvement 
of  the  people  generally,  it  is  essential  to  have  a  uniform  plan, 
and  to  see  that  that  idea  of  unity  is  efficiently  ezecnted.  Is 
there  snoh  a  plan  in  the  minds  of  those  who  are  fostering  the 
workmen's  colleges  P  Is  not  the  whole  thing  vagueness  and 
chaos  P  Is  it  not  true  that  the  workers  in  one  town  are 
operating  quite  independently  of  those  elsewhere,  and  that  the 
ideas  npon  which  the  scheme  of  the  institution  is  laid  are  such 
as  have  sprung  up  spontaneously  in  the  heads  of  those  imme- 
diately concerned  with  each  individual  college  P  So  far  as  we 
have  been  enabled  to  gather,  all  these  questions  are  at  present 
to  be  answered  in  the  affirmative.  We  could  wish  it  were  other- 
wise, and  we  should  be  glad  to  learn  from  some  of  our  corre- 
spondents that  the  case  is  not  so  bad  as  we  state  it.  Bnt  from 
all  that  we  have  learned,  what  we  allege  is  ti-ue — viz.,  that  the 
workmen's  colleges  and  similar  schools,  which  are  now  opening 
into  existence  in  varions  parts  of  the  country,  are  not  the  out- 
come of  any  common  plan,  but  are  merely  the  consequence  of 
ill-directed  undisciplined  efforts  to  benefit  the  artisan. 

This  is  a  very  great  evil,  which  it  will  be  well  to  eradicate 
as  early  as  possible ;  and  we  trust,  therefore,  that  our  "working 
*  men's  "  friends  will  receive  in  good  part,  as  meant  in  simple 
kindness,  a  few  observations  which  we  take  the  liberty  of  making 
in  reference  to  what  we  think  onght  to  be  done.  It  is  an  idle 
distinction,  that  of  "working  man."  We  are  all — at  least, 
those  of  us  who  deserve  the  name  of  men — working  from  our 
cradles  to  our  graves — ever  acquiring  ideas,  and  reasoning 
from  them  and  elaborating  schemes  for  our  improvement.  What 
is  good,  then,  for  one  working  student  must  be  so  for  another ; 
and  it  does  not  seem  to  us  that  the  Working  Men's  Colleges,  as 
they  present  themselves  now,  are  likely  to  achieve  much  for 
the  mental  improvement  of  the  working  man. 

In  one  locality  the  College  is  a  sort  of  newsroom,  in  another 
a  mechanics'  institute,  in  a  third  a  lecture*hall,  where  itinerant 
orators  treat  their  audiences  to  dilute  science  and  small  wit, 
and  BO  on.  Now,  not  only  is  there  an  absence  of  uniformity 
here^  but  there  is  an  absence  of  those  very  conditions  which 
are  calculated  to  benefit  the  worl^ing  man.  The  supporters  of 
the  College  movement  should  draw  up  a  plan  applicable  to  all 
tbe  colleges,  adapted  to  the  wants  of  artisans,  and  capable 
of  being  worked  at  moderate  expenditure.  Unless  this  is  done, 
and  done  quickly,  there  is  danger  that  a  most  excellent  pro- 
ject may  be  defeated  in  its  aim,  through  misadventure  and 
mistake.  The  existing  colleges  are,  in  our  opinion,  far  from 
likely  to  effect  much  good,  i^nd  we  trust  that  working  men  will 
pardon  thia  very  unequivocal  expression  of  opinion  on  our 
part. 

WJbat  the  "  working  man  "  requires — if  our  estimate  of  him 
be  correot — is  the  means  of  making  himself  acquainted  with  the 
teaching  of  modern  Science  and  the  application  of  modem  Art; 


we  assume  for  the  moment  that  mere  literary  demands  are 
trivial.  And  this  is  a  general  statement.  But  is  the  want  met 
by  the  present  plan  P  Surely  our  readers  will  admit  that  it 
is  not.  The  new  colleges,  on  however  humble  a  scale  they  may 
be  framed,  should  provide  the  working  man  with  workshops, 
laboratories,  libraries,  and  museums.  They  should  give  him 
the  opportunity  of  teaching  himself,  and  they  should  further 
have  a  staff,  however  limited,  of  tutors.  Lecturers  should  be 
religiously  eschewed.  The  lecture  system  is  known  to  be  a 
vicious  one,  end  it  occupies  much  time,  and  requires  men 
specially  gifted  in  order  to  be  of  any  use  at  all.  The  tutorial 
method  is,  to  those  who  know  anything  of  the  two,  the  better,  and 
should  be  the  one  accepted  by  the  working  man.  It  demands  of 
the  teacher  little  more  than  a  knowledge  of  his  subject,  and  an 
earnest  desire  to  instruct;  it  does  not  overload  the  brains  of  the 
pupils,  and  it  gives  all — the  quick  and  the  slow — equal  or  nearly 
equal  chances  of  learning.  Professional  lectures  should  be 
avoided,  save  when  men  of  special  eminence  are  asked  to  give 
a  discourse  on  some  special  branch  to  which  they  have  devoted 
particular  study.  The  libraries  should  consist  at  first  of  text- 
books exclusively,  and  subsequently  works  of  reference  should 
be  added.  The  museums  should  contain  simple  typical  collec- 
tions, and  should  be  as  devoid  as  poesible  of  the  mummies  and 
savage  implements  which  unhappily  cumber  the  space  of  so 
many  provincial  collections.  The  laboratories  should  be  roomj» 
and  provided  with  the  chief  standard  chemical  and  physical 
apparatus,  curiosities  being  rejected  for  instrnmenta  of  sterling 
valoe  and  real  usefulness.  It  is  wonderful  how  much  might  be 
done  in  the  above-mentioned  directions  for  from  two  to  three 
hundred  pounds,  provided  the  money  was  judiciously  laid  oat 
by  some  experienced  scientific  man.  Qn  the  other  hand  it  ia 
equally  remarkable  how  much  money  might  be  expended  in 
mere  rubbish  by  a  well-intentioned  bnt  unskilful  committee. 

A  thoroughly  practical  scheme  thus  uniformly  put  in 
practice  is  what  is  desirable.  Anything  short  of  what  we  have 
sketched  must  end  in  signal  failure,  and  we  hope  that  our 
fellow- workmen,  mindful  of  their  own  interests,  and  of  tbe 
welfare  of  England,  will  make  a  determined  move  to  take  the 
plan  out  of  the  dilettanti  hands  in  which  it  now  too  generally 
rests,  and  will,  in  their  own  calm  sensible  and  determined  ways 
and  with  good  advice,  shape  the  fature  of  these  collies. 


THE  WEEK. 


••«•- 


Since  opening  this  deparhnent,  we  bare  reoeiTed  fo  mnoh  Mtistance  Ihnai 
frtesdlj  corr^pondcinU  ia  duBtrent  parU  of  tbe  wprld.  that  we.  a««  lf4  to 
believe  that  onr  rradera  may,  with  yerj  little  trouble  to  tbemselTee,  aid  nt 
in  making  "  The  Week  "  a  most  comprebenciTe  record  of  current  erenta  in 
the  Boientifio  world.  We  therefore  appeal  to  all  oor  frieadt  to  lend  as,  apt 
merely  their  "earr,"  but  their  hands,  and  to  send  us  any  Veeklj  "jottinffs  " 
of  interest  relatire  to  matters  oecnrriag  in  their  neighboDrhcod.  **Th« 
smidlest  contribution"  will  be  accepted,  snd,  serionslj,  the  briefer  and  more 
terse  the  notes  are  the  better.  Secretaries  of  societies,  metropolitaa  and 
provincial,  librarians,  curators,  lecturers,  and  teachers,  may  all  do  something 
IB  their  turn. 

IHE  course  of  Arboriculture  at  the  Conservatoire  des 
Arts  et  Metiers  was  commenced  on  Thursday  last 
by  M.  du  Breuil,  and  will  be  continued  twice  a  week 
at  one  o'clock.  The  following  subjects  will  be  dealt 
with : — General  vegetable  anatomy  and  physiology,  natural 
agents  in  vegetation,  and  the  industrial  and  horticultural  uses 
of  trees  and  shrubs. 

At  the  election  in  the  JFrench  Academy  on  the  10th,  the 
place  of  Correspondent  in  Physics,  vacant  by  the  death  of  M. 
Matteucci,  was  given  to  Dr.  Mayer.  Strange  to  say,  AngstrCm 
obtained  only  one  vote  and  Kirchhoff  five,  against  forty  for 
Mayer. 

Thb  Bevue  CeUique,  a  journal  to  be  devoted  to  Celtic  philo- 
logy, and  to  be  written  by,  both  Continental  and  British 
stud^te  of  Celtic,  will  make  its  first  appearance  at  the  e^d;0f 


5G 


SCIENTIFIC   OPINION. 


[Jan.  19,  1670. 


Mm  month.    The  sobflcriptioD,  without  postage,  wiU  be  20f.  a 
year. 

Yzsuvius  IB  in  a  state  of  partial  emption,  belchiog  ont  smoke 
and  cinders. 

Wx  are  sorrj  to  see  that  the  annual  snbscription  to  the 
serial,  Maieriaux  pour  VHistoire  primitive  et  naiurelle  de 
V Homme,  has  been  increased.  It  was  originally  lOf.  a  year  in 
Paris,  and  is  now  increased  to  12f. ;  and  the  foreign  subscription 
is  raised  from  12f.  to  15f.  per  annam. 

Thb  well-known  treatise  on  Conic  Sections,  by  Dr.  Salmon, 
of  Trinity  College,  Dublin,  has  been  translated  into  French 
under  the  title  of  Traiie  de  Qeometrie  Analyiique,  by  MM. 
Besal  and  Vancheret,  and  is  sold  at  lOf. 

The  first  eoiree  of  the  year  takes  place  to-night  at  the 
London  Institution,  at  half-past  six.  After  the  foiree,  at  eight 
o'clock,  a  lecture  will  be  delivered  by  the  Rev.  H.  B.  Tristram, 
on  the  recent  explorations  in  Jerusalem. 

The  Jowmal  of  the  Statistical  Sociefy  for  January  is  just 
ont,  and  contains  several  communications  and  abstracts  of 
importance. 

At  its  last  committee  meeting  the  Quekett  Club  resolved  to 
rescind  its  recent  determination  to  terminate  the  publication  of 
its  Jovmdl,  It  is  thought  that  some  effort  will  be  made  by  a 
few  more  interested  members  of  the  Society  to  go  on  with  the 
periodical  in  question,  but  it  is  believed  that  the  voice  of  the 
general  body  will  be  distinctly  opposed  to  a  measure  which, 
without  advancing  the  interests  of  the  Society,  considerably 
exhausts  its  exchequer. 

The  AihencBum  is  our  authority  for  stating  that  Dr.  Mar- 
schaU,  assistant  curator  of  the  Boyal  Museum  of  the  Nether- 
lands, at  Leyden,  is  studying  the  Spongidas,  with  a  view  to 
publishing  a  work  upon  the  class.  Dr.  Marschall  is  an  exact 
and  laborious  worker,  and  his  views  upon  the  classification  of 
sponges  will  probably  advance  the  subject  considerably. 

Captaiv  Bubtok  having  published  his  Tales  of  "  Devilry,"  is 
about  to  go  in  search  of  "  The  Mount  of  God,"  not  to  Sinai, 
but  east  of  the  Qnlf  of  Akaba. 

The  American  sensational  paragraph-writers  have  been 
making  capital  of  the  recent  discovery  of  the  nature  of  the  solar 
prominences.  In  a  Michigan  journal  there  appears  a  paragraph 
declaring  that  a  column  of  magnetic  light  is  shooting  out  from 
the  sun  at  a  prodigious  speed — that  it  already  reaches  halfway  to 
the  earth,  and  that,  in  all  probability,  by  another  summer  we 
shall  have  celestial  and  atmospheric  phenomena  beside  which  our 
rudest  winter  winds  will  seem  like  a  "  June  morning  in  Para- 
dise." In  fine,  that  when  this  big  tongue  of  fire  touches  the 
earth  it  will  likely  lap  up  our  globe  at  one  mouthfal. 

A  WEEK  or  two  since  we  called  attention  to  an  absurd  letter 
in  the  Athenceum  (a  letter  which  our  contemporary,  mindful  of 
its  old  reputation,  should  never  have  published),  to  the  effect 
that  the  limestone  of  Cork  Harbour  contained  reptile  vertebne. 
We  are  glad  to  find  that  Mr.  W.  H.  Baily,  the  well-known 
palsBontologist  of  the  Dublin  College  of  Science,  has  written  to 
show  that  Mr.  Lake's  reptile  is  nothing  more  than  a  good- 
sized  orthoceratite. 

Those  who  care  to  inspect  the  ingenious  mechanism  of  chim- 
ing clocks  should  pay  a  visit  to  the  newly  consecrated  church 
of  St.  John,  at  Croydon,  where  a  most  wonderful  clock,  devised 
by  Messrs.  Gillett  A  Bland,  is  now  to  be  seen.  Several  new 
contrivances,  especially  in  relation  to  the  way  in  which  the 
hammers  are  lifted,  have  been  introduced.  They  are  not  raised 
by  the  barrel,  as  is  the  case  under  the  old  system,  but  by  meanb 
of  revolving  cams,  fixed  on  a  long  shaft,  driven  by  the  main 
wheel  at  one  end  of  the  driving-barrel,  to  which  the  weights 
giving  the  motive  power  are  attached.  An  ingenious  arrange- 
ment of  mechanism  regulates  the  velocity  of  these  cams^  and 


also  the  barrel  upon  which  the  tunes  are  pricked,  which  revolves 
once  in  about  seventy -five  seconds.  The  pins  on  the  barrel  are 
about  one-sixteenth  of  an  inch  square.  Over  this  barrel  are 
several  keys  working  on  a  shaft.  They  have  catches  at  their 
upper  end,  and  projecting  pieces  at  the  bottom,  which  on  giving 
them  a  slight  pull  release  the  ends  of  the  hammer  levers,  and 
the  hammers  fall  on  the  bells.  The  two  actions  of  letting  off 
and  raising  the  hammers  being  simultaneous,  the  blow  on  the 
bells  is  scarcely  felt  on  the  musical  barrel,  and  all  dragging  and 
unevenness  of  action  is  avoided,  which  must  be  so  detrimental 
in  machines  made  on  the  old  system. 

Ik  a  very  interesting  letter  to  the  Times  the  Bev.  B.  G. 
Johns  gives  several  very  definite  and  urgent  reasons  for  con- 
cluding that  the  Boman  letter  is  the  most  useful  in  the  educa- 
tion of  the  blind.  Among  other  advantages  he  cites  the  fact 
that  if  symbols  be  used  instead  of  letters,  then  the  blind  can 
receive  no  help  in  their  labours  from  their  fellows,  who  are 
unfamiliar  with  the  special  "  code"  employed. 

It  is  suggested  as  a  means  of  preventing  railway  collision 
that  some  mechanical  contrivance  better  than  the  ordinary 
"  brake  "  should  be  adopted.  It  is  recommended  to  adopt  a 
system  in  use  on  some  of  the  Continental  railways.  Some 
1,500  engines  of  the  Paris,  Lyons,  and  Mediterranean  Company 
have  already  been  fitted  with  the  necessary  apparatus,  and 
more  than  half  of  all  the  engines  in  France  are  fitted  with  this 
simple  and  inexpensive  apparatus,  which  makes  the  power  of 
the  locomotive  a  retarding  as  well  as  a  moving  force.  The 
system  is  known  as  "  Le  Chatellier's  counter-pressure  steam- 
brake,"  and  is  an  unpatented  gift  to  the  public.  The  effect  of 
using  the  counter-pressure  steam-brake  may  be  roughly  judged 
of  by  the  fact  that  each  pair  of  driving-wheels  of  the  locomotive 
worked  under  counter-pressure  gives  a  stopping  resistance 
equivalent  to  the  full  effect  of  a  loaded  brake-van.  Thus : — 
An  express  engine  with  four  wheels  coupled  equals  two  brake- 
vans;  a  goods  engiiie  with  six  wheels  coupled  equals  three 
brake-vans;  and  a  goods  engine  with  eight  wheels  coupled 
equals  four  brake  vans ;  a  rule  or  result  which  has  been 
established  by  experience  on  tho  Paris,  Lyons,  and  Mediter- 
ranean Bailway.  But  the  simple  mechanical  effect  does  not 
represent  the  efficiency  of  this  system  for  preventing  collisions. 
The  power  is  in  the  hands  of  the  driver  of  the  locomotive  him- 
self. He  has  not  to  depend  on  his  whistle  to  call  the 
attention  of  the  brakesman  for  power  to  reduce  his 
speed.  He  has  not,  on  account  of  possible  inconvenience  from 
whistling  without  good  cause,  to  hesitate.  Le  Chatellier's 
apparatus  may  be  put  into  action  without  a  moment's  hesita- 
tion, on  the  slightest  alarm,  without  any  prejudicial  result  to 
the  mechanism  of  the  locomotive,  without  any  jerk  to  the  train, 
and  without  any  distracting  whistle.  The  counter-pressure 
steam  acts  instantaneously,  three  or  four  seconds  being,  in 
fact,  sufficient  for  the  whole  manipulation  from  full  forward 
gear  to  full  backward  gear. 

An  eclipse  of  the  moon,  partially  visible  at  Greenwich,  took 
place  on  Monday. 

Cambridge  students  cannot  complain  that  they  have  no 
means  of  obtaining  a  knowledge  of  anatomy.  The  Professor 
of  Anatomy  gives  notice  that  the  course  of  lectures  on  practical 
anatomy,  which  recommenced  on  Monday  last,  will  be  con- 
tinued, at  1  p.m.  daily,  till  January  26 ;  after  that,  they  will 
be  given  on  Mondays,  Wednesdays,  and  Fridays,  at  7  pjn. 
The  course  on  anatomy  and  physiology  will  be  continued  in 
the  new  Museums  on  Thursday,  January  27,  at  1  p.m.,  and  on 
Tuesdays,  Thursdays,  and  Saturdays  at  the  same  hour.  This 
course  is  intended  for  students  of  natural  scieiice  and  for  stu- 
dents preparing  for  the  special  examination  foi\B  A.,  as  well  as 
for  medical  students.  Gentlemen  who  do  not  require  certifi- 
cates are  at  liberty  to  attend  without  fee.  Microscopical  demon- 
strations will  be  given  in  the  old  Anatomiiml  Museum  on 
alternate  Mondays,  at  6  p.m.,  commencing  Fevhruary  17.  With 
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the  asaistance  of  Mr.  Garrod,  of  St.  John's  College,  demon- 
strations of  physiological  chemistry  will  be  given  in  the  old 
Anatomical  Schools  on  Saturdays,  at  noon,  commencing  Feb- 
raary  5.  Gentlemen  attending  the  physiological  lectnres  are 
at  liberty  to  attend  the  microscopical  demonstrations  and  those 
of  physiological  chemistry. 

FuBTHEB  intelligence  of  Dr.  Livingstone  reaches  ns  from 
Bombay,  where  a  letter  dated  May  30,  1869,  but  containing  no 
address,  has  been  recently  received.  Dr.  Livingstone  complains 
of  the  great  difficalty  in  getting  faithful  messengers  to  carry 
news  and  supplies  between  himself  and  the  coast.  The  Arabs 
of  Unyanlembe,  amongst  whom  he  was,  hate  the  English,  and 
being  actively  engaged  in  the  slave  trade,  they  dread  exposure 
through  his  letters,  and  will  therefore  neither  carry  letters  for 
him  themselves,  nor  will  they,  if  they  can  help  it,  allow  others 
to  do  so.  With  regard  to  the  work  still  to  be  done,  Dr.  Living- 
stone says  that  he  has  to  establish  a  connection  between  the 
Nile  of  Spoke  and  Baker,  and  the  sources  which  he  himself 
discovered  some  500  or  700  miles  to  the  sonth  of  the  point  to 
which  they  penetrated.  In  order  to  ascertain  whether  the 
outflow  of  one  lake,  hitherto  unvisited,  belongs  to  the  Nile  or 
to  the  Congo,  he  will  have  to  pass  through  the  country  of  a 
people  called  Many  em  a,  who  are  cannibals. 

The  Darien  Canal  project  is  reviving.  The  United  States 
steamer  Nipaic,  attached  to  the  South  Atlantic  squadron,  is 
under  orders  to  proceed  to  the  Isthmus  of  Darien  to  make  sur- 
veys and  explorations,  with  a  view  to  determine  the  best  situa- 
tion for  an  inter-ooeanio  canal.  A  similar  survey  on  the  Pacific 
shore  of  the  Isthmus  will  be  made  at  a  future  day.  It  is 
asserted  that  President  Grant  will  recommend  the  early  con- 
struction of  this  Darien  ship-canal. 

Yen  us  has  been  distinctly  seen  in  daylight  during  the  last 
week  or  ten  days.  The  greatest  brilliancy  was  attained 
yesterday. 

To  those  who  love  to  go  into  the  question  of  the  reconciliation 
between  the*  first  chapter  of  Genesis  (literal)  and  the  geological 
record  of  creation,  a  letter  by  Professor  Maogregor  to  the 
Edinburgh  Daily  Remew  will  be  read  with  interest.  Apropos 
of  the  six  days'  question,  which  has  been  raised  afresh  by  the 
Bev.  Mr.  GilfiUan,  the  Professor  has  the  following  reply : — 
''Uegarding  the  duration  of  the  days,  the  Confession  says 
nothing.  It  is  probable  that  most  of  the  Westminster  divines 
believed  that  the  days  were  '  natural '  or  '  literal '  days,  of  24 
hours  each.  It  is  possible  that  some  of  them  may  have,  like 
Thomas  Burnet,  regarded  the  days  as  creative  epochs  of  great 
and  indefinite  extent.  It  is  certain  that  whatever  may  have 
been  their  personal  opinions  regarding  the  duration  of  the  days, 
they  have  not  introduced  any  opinion  regarding  that  duration 
into  the  Confession  of  their  faith.  Accordingly,  the  recent 
assailants  of  the  Confession,  in  their  polemic  against  its  state- 
ment abont '  the  space  of  six  days,'  find  it  necessary  to  per- 
petrate an  interpolation.  Where  the  Confession  says  simply 
'  six  days,'  they,  professing  to  reproduce  its  utterances,  interlope 
some  such  words  as  *  natural '  or  '  literal,'  making  it  to  say 
'  six  natural  days '  or  '  six  literal  days.'  The  interpolation  may 
be  necessary  in  order  to  make  plain  their  view  of  the  import 
of  the  Confession.  But  the  necessity  of  interpolation  shows 
that  their  view  is  mistaken.  If  the  Confession  had  dogmatized 
abont  the  duration  of  the  days,  it  would  have  been  the  easiest 
thing  in  the  world  to  prove  Ihis,  by  producing  the  dogma  in 
terms  of  the  Confession — without  interpolation  of  terms  by  the 
assailant." 

What  is  to  become  of  the  main-drainage  works.  It  seems 
that  the  Thames  Conservancy  is  determined  to  apply  to  Parlia- 
ment to  prevent  the  Metropolitan  Board  of  Works  from  dis- 
charging sewage  into  the  Thames  without  previously  rendering 
it  innocnoos.     Is  the  latter  conceivable  P 

The  Observer  having  circulated  some  ridiculous  cana/rd  abont 
a  pupil  of  Liebig's  who  has  ''  discovered  certain  ethers  which, 


when  poured  upon  some  chemical  componnds,  produce  instan- 
taneously precious  stones  of  all  kinds"  (!),  the  PallMcdl  Oazette, 
with  exceedingly  bad  taste,  associates  this  fictitious  allegation 
with  its  account  of  Mr.  Gamgee's  really  clever  and  useful 
method  of  preserving  meat.  When  will  newspaper  writers 
learn  even  the  elementary  A  B  C  of  science  ? 

We  learn  from  accounts  in  the  Scotch  papers  that  gold  has 
been  found  near  the  famous  Falls  of  Foyers.  Not  only  in 
several  washings  from  the  river  was  the  precious  metal  found, 
but  in  a  basin  of  alluvial  drift  found  below  a  range  of  trap  rock 
a  *•  colour  "  was  detected.  The  Messrs.  Ferguson  recently  ex- 
amined part  of  the  watershed  of  the  Nairn,  and,  in  the  course 
of  two  hours,  report  having  found  two  pennyweights.  This 
gold  is  pronounced  superior  in  quality  to  the  Sutherlandshire 
metal ;  while  the  specimens  of  washings  from  Foyers  closely 
resemble  Californian  gold,  and  promise  to  be  rich  in  quality. 

The  Aberdeen  University  Lord  Rectorship  has  been  decided. 
The  Duke  of  Richmond,  who,  as  Chancellor  of  the  University 
of  Aberdeen,  had  the  casting  vote  in  the  voting  of  the  "  nations  " 
for  the  Lord  Rectorship,  has  decided  in  favour  of  Sir  William 
Stirling  Maxwell,  as  against  Mr.  Grant  Duff,  M.P. 

The  Sunday  lecture  movement  has  recommenced.  The 
Sunday  Lecture  Society  has  drawn  up  a  programme  of  a  series 
of  thirteen  lectures,  which  will  be  given  at  St.  George's  Hall, 
Langham-place.  The  first  was  given  on  Sunday  last  by  Dr. 
W.  B.  Carpenter,  F.R.S.,  on  "  The  Deep  Sea :  its  Physical 
Conditions  and  its  Animsd  Life;"  Dr.  Carpenter  will  also  lec- 
ture on  Sunday  next ; — Mr.  J.  Beavington  Atkinson,  on  "  Raf- 
faelle  and  Michelangelo ;"— Dr.  T.  Spencer  Cobbold,  F.R.S.,  on 
"  Fossils  and  their  Teaching ;"— Mr.  R.  H.  Home  (author  of 
Orion),  on  "  The  Old  English  Mystery,  Miracle,  and  Morality 
Plays  ;"--and  Mr.  J.  M.  Capes,  M.A.,  on  "  The  Fine  Arts  in 
their  Relation  to  Natural  Beauty  and  Moral  and  Intellectual 
Perfection,"  will  follow.  Lectures  are  promised  also  by  Pro- 
fessor Huxley,  Mr.  Norman  Lockyer,  Dr.  Hodgson,  Mr.  A.  H. 
Green,  M.A.;  Rev.  Professor  Lewis  Campbell,  M.A. ;  Rev. 
Allen  D.  Graham,  M.A. ;  and  the  Hon.  Anberon  Herbert,  M.A, 

It  is  curious  that,  like  everything  else  concerning  Ireland, 
much  of  what  we  are  told  concerning  the  mineral  resources  of 
that  country  is  inaccurate.  Mr.  G.  H.  Kinahan,  one  of  the 
most  active  members  of  the  Irish  Geological  Survey,  now  points 
out  that  an  article  on  this  subject  in  the  current  number  of  the 
QxuMierly  JowmaX  of  Science  is  full  of  mistakes  and  quite  nn- 
•  trustworthy. 

AccoKDiKG  to  the  Lancet  the  Spanish  are  availing  themselves 
extensively  of  the  system  of  free  teaching  inaugurated  by  the  new 
Government.  At  the  present  moment  there  are  as  many  as 
fifteen  free  universities  at  full  work  in  Spain.  Not  only  snch 
large  cities  as  Barcelona,  Madrid,  Seville,  Salamanca,  &c., 
have  their  free  universities,  but  many  other  localities  of  lesa 
importance,  such  as  Caceres,  Onate,  Vittoria,  Avila,  Burgos,  Ac. 
There  is  even  a  free  university  at  Teneriffe,  in  the  Canaries. 
A  free  school  of  Pharmacy  is  also  about  to  be  opened  at 
Cadiz. 

Mb.  Mongredien's  work  on  Trees  and  Shrubs  will  very 
shortly  be  published. 

"  It  never  rains  hot  it  pours,"  says  the  old  proverb.  Owen's 
College  has  been  very  lucky  lately,  and  now  we  hear  that  Dr. 
Lee,  the  late  Bishop  of  Manchester,  has  bequeathed  his  exten- 
sive library  to  the  trustees  of  Owen's  College.  The  library  is 
said  to  be  unusually  rich  in  valuable  editions  of  the  Holy 
Scriptures. 

When  Mr.  Ernest  Hart  exhumed  the  British  Medical  Journal 
from  the  slough  of  commonplaces  in  which  it  had  for  years 
been  submerged,  he  started  the  very  excellent  idea  of  giving 
a  series  of  reports  on  various  sanitary  matters  of  importance 
to  the  public.     His  successor  to  the  Editorship  ifl  not  less 
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active.  la  the  carrent  number  of  tlie  Journal  we  find  an  ad- 
mirably drawn-ap  report  on  the  chemical  and  general  qaalities 
of  the  "  Old "  and  "  Mild "  ales  sold  in  different  parts  of 
London.     Ojer  1  je  disciples  of  John  Barleycorn. 

What  muscles  are  thrown  into  action  in  giving  the  different 
expressions  to  the  countenance  P  This  has  been  answered  by 
Bell  and  many  others.  A  carious  mode  of  demonstrating  the 
effect  of  each  individual  muscle  has  been  hit  upon  by  Dr. 
Duoheune,  of  Boulogne,  the  great  electro-therapeutist.  He  has 
adopted  the  plan  of  "  Faradizing  "  the  different  muscles,  and 
then  photographing  the  face  while  the  muscle  is  in  con- 
traction. His  description  of  his  results  is  reviewed  in  the 
carrent  number  of  the  American  Psychological  Journal,  and 
several  capital  photographs  from  Dachenne*8  negatives  accom- 
pany the  review. 

There  is  now  little  doubt  that  a  Zoological  Society  will  be 
established  at  Liverpool. 

It  is  very  unfortunate  that,  owing  to  the  extinction  of  the 
Cavendish  Society,  the  translation  of  Gmelin's  Cliemistnj  was 
never  completed.  The  last  volume,  which  was  to  contain  the 
index,  has  not  yet  appeared,  nor  indeed  is  it  likely  to,  we  fear. 
Under  these  circumstances,  we  quite  concur  in  the  following 
remarks  in  a  letter  to  the  Ghemical  News  of  Saturday : — "  In 
the  absence  of  the  index  volume,  this  magnificent  work  is 
almost  useless  to  chemists  for  reference.  Two  or  three  years 
having  elapsed  without  any  progress  towards  our  attaining 
this  index  being  appai*ent,  may  I  inquire  whether  Messrs. 
Harrison  have  any  copyright  in  this  work,  and  if  not,  suggest 
that  it  would,  probably,  be  worth  the  while  of  some  other 
publisher  to  set  vigorously  about  producing  the  index  to 
Qmelin." 

Mb.  T.  Nichols  has  published  a  nseful  Handy -book  for 
visitors  to  the  British  Museum. 


THE  DIFFERENT  FORMS  OF  LIGHTS  USED  IN 
BRITISH  LIGHTHOUSES. 

In  Two  Paets. — Pakt  I. 

fiHAT  were  the  lights  of  oldea  times?  Beacons, 
simply :  large  fires — primarily  wood,  latterly  coal. 
The  last  coal-beacon  used  was  at  St.  Bees,  and 
was  extinguished  so  lately  as  1822.  They  were 
efficient  in  their  way.  The  old  coal-beaoon  at  Spurn  Point, 
the  mouth  of  the  Humber,  could  be  seen  for  thirty  miles. 

When  the  Eddystone  was  first  lighted,  it  was  with  a  chande- 
lier of  twenty-four  wax  candles,  five  of  which  weighed  2  lb.  At 
that  time  the  great  Cordovan  lighthouse  was  lighted  with 
btUets  of  wood,  and  oil-lamps  with  reflectors  were  just  coming 
into  use. 

The  lights  under  the  control  of  the  Trinity  Board  vary  from 
a  simple  gas  or  oil  lamp,  probably  kept  up  by  a  local  board, 
and  costing  .a  mere  trifle,  to  the  larger  Argand  burners  used 
singly  or  in  groups,  sometimes  as  many  as  thirty  each,  with  its 
separate  reflector,  till  we  come  to  the  first-class  dioptric  lights 
of  the  largest  class,  with  their  elaborate  and  expensive  arrange- 
ment of  lenses,  costing  about  £2,000 ;  the  expense  of  erection, 
maintenanoe,  and  attendance  proportionally  increasing. 

The  great  object  in  lighting  arrangements  is,  of  course,  to 
obtain  the  maximum  of  light  with  a  minimum  of  cost,  and  to 
insure  the  direction  of  the  light  to  the  proper  point.  Some 
attempts  in  this  direction  were  made  with  the  old  beacons,  but 
we  have  no  record  of  anything  satisfactory  or  successful.  But 
with  the  Argand  and  similar  lights,  and  our  recent  scientific 
researches,  immense  improvements  have  been  made  in  this  di- 
rection, and  by  the  judicious  application  of  the  proper  means, 
the  scope  and  direction  of  the  lights  can  be  managed  to  a 


nicety ;  and  not  only  is  the  efficiency  of  the  light  increased, 
but,  by  the  careful  direction  of  all,  as  they  may  be  called,  stray 
rays  in  a  proper  direction,  a  distinct  economy  is  the  result. 

The  invention  of  the  Argand  lamp,  in  1780,  was  the  first 
great  step  to  the  improvements  above  alluded  to. 

As  is  well  known,  in  principle  it  consists  of  a  cylindrical 
wick  open  in  the  centre,,  and  covered  externally  by  a  glass 
chimney.  To  the  present  day  its  modifications  are  the  principal 
instrument  in  our  lighthouse  system.  The  later  discoveries 
are  the  Drummond  light,  produced  by  jets  of  oxygen  and 
hydrogen  upon  a  ball  or  cylinder  of  lime,  and  the  magneto- 
electric  light,  produced  by  the  direction  of  a  powerful  magnetic 
current  through  two  opposing  points  or  pencils  of  charcoal ; 
they  have  both  been  employed  in  first-class  lighthouses  to  a 
limited  extent.  Gas-lighting  has  also  been  tried ;  but  at  the 
present  moment  nine-tenths  at  least  of  the  light  of  our  light- 
houses comes  from  the  Argand  burner  with  colza-oil.  It  is 
employed  in  various  ways  with  many  scientific  applications, 
which  grow  day  by  day  in  perfection  and  complexity.  The 
systems  of  lighting  all  houses  of  the  first-class  may  be  divided 
into  two — the  catoptric  and  the  dioptric ;  the  principle  of  the 
first  being  reflection,  that  of  the  second  refraction. 

On  the  catoptric  plan  a  number  of  lights  are  usually  em- 
ployed, ordinary  Argands,  of  about  1  in.  diameter,  each  with 
its  separate  silvered  parabolic  reflector.  The  power  of  the 
light  becomes  a  question  of  simple  multiplication ;  a  second- 
class  catoptric  has  eighteen  burners,  a  first-class  one  thirty. 

On  the  dioptric  principle  one  central  light  is  used— either  an 
Argand  of  great  size  with  four  concentric  wicks,  a  Drummond, 
or  a  magnetic  light ;  and  the  direction  and  concentration  of 
the  rays  are  controlled  by  a  scientific  arrangement  of  prisms  of 
glass  disposed  all  round  the  light  generally  in  a  circular  form. 
The  angles  and  proportions  form  an  element  of  the  nicest 
mathematical  calculation,  and  we  may  fairly  say  that  upon 
this  head  there  is  yet  much  to  learn,  and  that  it  is  in  this 
direction  that  future  improvements  will  develop  themselves. 
Messrs.  Chance,  of  Birmingham,  have  been  distinguished  for 
the  great  attention  they  have  paid  to  the  manufacture,  and  the 
success  that  has  attended  their  efforts.  The  cost  of  these 
various  lights  varies  in  proportion — the  new  light  recently 
erected  at  the  Smalls  costing  £1,600  (dioptric),  the  catoptric 
apparatus  being  much  cheaper;  the  larger  outlay,  however, 
repays  itself  in  course  of  time  by  the  economy  of  working,  an 
extensive  average  calculation,  showing  that  the  annual  outlay 
of  a  first-class  catoptric  is  about  £340,  while  a  first-class 
dioptric  costs  only  about  £265 ;  the  principal  item  of  difference 
being  the  oil,  of  which  the  large  central  lamp  consumes  less 
than  the  thirty  small  Argand  burners.  And  here  we  may 
notice  the  great  advance  that  has  been  made  in  the  construc- 
tion of  the  lanterns  that  inclose  the  lights  as  well  as  of  the 
lights  themselves. 

When  the  dioptric  light  was  first  introduced  at  the  Eddy- 
stone,  the  upright  divisions  of  the  glass  were  about  5  in.  wide ; 
the  following  was  the  result : — From  a  Government  vessel  in 
Plymouth  harbour  a  letter  was  written  to  the  authorities  in 
London,  stating  that  at  a  day  and  hour  named,  the  Eddystone 
light  was  out.  An  immediate  inquiry  was  ordered,  and  it  was 
ascertained  beyond  a  doubt  that  such  had  not  been  the  case. 
It  was  suggested  that  the  vessel  might  have  anchored  in  the 
line  of  shadow  caused  by  one  of  the  bars.  A  yacht  was  sent 
round  to  make  accurate  observations  as  to  whether  this  efifect 
really  was  produced,  and  a  cruise  round  the  light  at  some 
distance  convinced  everybody  that  this  was  what  had  really 
taken  place. 

To  obviate  the  difficulty,  a  lantern  was  designed  by  Mr. 
Stevenson,  the  engineer  to  the  Northern  Commissioners,  com- 
posed entirely  of  triangles,  without  any  upright  bars,  each 
pane,  as  it  were,  forming  a  three-cornered  facet  of  flat  glass, 
and  this  was  a  great  improvement ;  the  drawback  was  tfaiat  a 
large  proportion  of  light  was  lost  by  reflection :  it  was  ahbost 
impossible  to  fifx  a  glass  in  the  facets  perfectly  true,  and  conse« 
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qnenilj  the  light  was  reflected  in  quarters  where  it  became 
useless,  the  loss  being  estimated  at  about  10  per  cent. 

Mr.  Douglass,  the  engineer  to  the  Trinity  Board,  then  in- 
vented the  present  lantern,  which  is  a  perfect  cylinder,  divided 
into  lozenge-shaped  panes  by  a  bar  following  a  true  helical  coil, 
BO  that  at  every  point  of  contact  the  side  of  the  bar  is  at  a  true 
tangent  with  the  circumference  of  the  cylinder,  and  the  maxi- 
mum of  strength  is  gained  with  the  minimum  of  obscuration. 

The  bars  are  of  rolled  steel,  4- J  in.  by  xV^^»  ^^^^  *  ^^^^  ^^ 
gmi -metal,  L  shaped,  and  i  in.  thick  to  secure  the  glass ;  the 
oitter  edge  is  finished  with  the  ordinary  astragal  and  hollow, 
and  the  inner  edge,  the  gun-metal,  is  rounded;  the  bars  are  all 
rolled  in  halves,  and  each  lozenge -shaped  pane  is  complete  in 
itself;  they  are  built  up,  as  it  were,  and  fastened  together 
with  rivets,  the  right  and  left  hand  lozenges  meeting  at  any 
given  point,  thus  forming  a  complete  stay  and  connection  with 
the  panes  above  and  below.  The  glass  is  bent  exactly  circular 
to  the  lines  of  the  lantern,  consequently  both  lozenge  frames 
and  glass  are  everywhere  interchangeable.  In  case  of  any  strain 
occurring  to  the  lantern  and  breaking  the  glass,  a  fresh  pane 
can  easily  be  substituted  by  the  keeper  without  a  skilled  work- 
man. To  show  the  perfection  of  the  construction,  however,  wo 
may  say  that  though  fourteen  lanterns  have  already  been  con- 
structed upon  this  principle,  there  has  not  yet  been  one  broken 
pane  of  glass.  We  may  add  that  this  construction  of  lantern 
was  most  carefully  investigated  by  the  late  Professor  Faraday 
before  its  final  adoption,  and  that  it  reduces  the  loss  of  10  per 
cent,  of  light  upon  the  old  system  to  8  per  cent. ;  while  the 
bent  glass  has  been  proved  by  experiment  to  be  68  per  cent, 
stronger  than  the  fiat.  There  are  six  different  recognized  sizes 
of  dioptric  lights,  and  as  many  or  more  of  catoptric;  and 
besides  the  distinction  of  size,  different  lights  are  exhibited,  in 
different  ways  and  in  different  colours,  to  enable  mariners  to 
distinguish  one  light  from  another. 

They  may  be  distinguished  as  fixed,  revolving,  flashing,  in- 
termittent ;  the  times  of  different  lights  varying  in  their  inter- 
mittance  from  five  seconds,  with  many  variations,  up  to  four 
nunutes.  Many  lights,  harbour  lights  principally,  are  coloured 
blue,  red,  or  green.  It  will  be  seen  what  infinite  varieties  of 
combination  may  be  introduced  by  these  various  means ;  the 
intelligence  so  conveyed  may  fairly  be  called  the  language  of 
the  lighthouses. — The  Bmlder. 


ON  CHEMICAL  EQUILIBEIUM.  —  INFLUENCE  OF 
PBESSURE  ON  THE  REACTION  BETWEEN 
CARBON  AND   HYDROGEN. 

BY  M.  BERTHELOT. 

|HE  play  of  conflicting  chemical  reactions,  and  the 
equilibrium  established  between  them,  are  simplest, 
theoretically,  when  such  reactions  are  developed  in 
homogeneous  systems,  entirely  gaseous,  or  even 
entirely  liquid,  and  capable  of  remaining  homogeneous  during 
the  whole  duration  of  the  experiment. 

Under  these  conditions,  all  the  reacting  particles  remain  in 
complete  and  unceasing  contact,  no  secondary  complication 
occurring  to  withdraw  one  of  them  from  the  field  of  chemical 
action.  Not  so  in  the  case  of  reactions  which  take  place 
between  a  gas,  or  liquid,  and  a  solid ;  under  these  circumstances, 
reaction  occurs  only  at  the  points  of  contact,  which  undergo 
the  influence  of  numerous  physical  conditions,  accessory  and 
foreign  to  true  chemical  action,  which  they  tend  to  complicate. 

Meanwhile,  the  principal  masses,  separated  from  each  other 
by  the  gaseous  state  of  the  one,  opposed  to  the  solubility  of 
the  other,  remain  neutral  and  inactive. 

The  homogeneous  system  is,  therefore,  in  my  opinion,  the 
beet  adapted  for  the  theoretical  study  of  affinities-^that  is,  the 
stndy  of  those  forces  which  determine  chemical  combinations 
and  decomposition». 


From  this  point,  my  researches  commenced  upon  the  study 
of  affinities,  examined  in  ethereal  reactions,  which  present  a 
type  of  slow  progressive  action  and  of  action  limited  by  inverse 
reaction. 

Ethereal  reactions  may  be  examined  by  an  entirely  gaseous 
system,  or  by  one  wholly  liquid  and  permanently  homogeneous. 
Their  characteristic  equilibrium  varies  continually  with  the 
relative  proportions  of  reacting  bodies,  contrary  to  what  occurs 
in  reactions  of  acids  on  bases.  It  also  varies  continually  in 
gaseous  systems,  according  to  the  pressure — that  is,  according 
to  the  condensation  of  matter,  but  it  is  independent  of  tern- 
perature  between  the  limits  of  zero  and  280^. 

The  fundamental  condition  of  homogeneity  is,  perhaps,  ful- 
filled by  reactions  effected  on  the  gaseous  system  under  lively 
combustion,  such  as  were  studied  with  such  advantage  by 
M.  Bunsen.  Here  the  reactions  are  abrupt,  and  occur  almost 
instantaneously :  the  equilibrium  which  generally  arises  between 
contrary  actions  no  longer  obeys  the  laws  of  continuity,  but 
varies  after  the  manner  of  chemical  equivalents.  When  the 
proportions  of  reacting  bodies  change  progressively — as,  for 
instance,  in  systems  formed  of  hydrogen,  oxide  of  carbon,  and 
oxygen,  on  the  contrary,  the  relative  proportions  of  products 
formed  vary  by  abrupt  leaps. 

The  relation  between  the  entire  volume  of  a  mixture  of  com- 
bustible gas  and  that  of  the  portion  which  will  produce,  at  a 
given  temperature,  a  new  composition,  also  varies  by  abrupt 
jumps,  when  the  temperature  is  gradually  made  to  vary  by 
introducing  into  the  mixture  an  inert  gas.  There  will  then 
exist  several  intervals  of  temperature,  more  or  less  great, 
between  which  the  limit  of  the  reaction  is  independent  of 
changes  of  temperature.  To  establish  a  complete  parallel 
between  ethereal  reactions  and  those  of  the  gaseous  systems, 
the  influence  of  pressure  upon  the  latter  must  be  ascertained. 

Between  acetylene,  hydrogen,  and  carbon  reduced  to  vapour 
by  the  electric  arc,  or  spark,  such  an  equilibrium  is  established 
that  a  mixture  of  acetylene  and  hydrogen,  made  in  suitable 
proportions,  remains  unaltered  by  the  spark.  If,  on  the  con- 
trary, acetylene  predominates,  it  decomposes  until  the  above- 
mentioned  proportions  are  reproduced.  These  facts  were 
established  in  a  previous  communication ;  since  then  I  have 
submitted  a  mixture  of  acetylene  and  hydrogen  to  the  action 
of  the  spark  under  different  pressures.  This  is  my  method  of 
operation : — 

The  gases  were  contained  in  large  eprouvettes,  into  which 
were  passed  gas  tubes,  bent  round  and  traversed  by  thick 
platinum  wire.  The  spark  produced  by  a  strong  induction 
coil  passed  direct  between  the  platinum  wires,  without  breaking 
upon  the  glass  or  any  other  cold  body  capable  of  suddenly  con- 
densing the  carbon  vapour.  The  pressure  was  measured 
directly  by  the  height  of  a  column  of  mercury,  and  the  mix- 
ture was  analyzed  every  hour,  until  the  composition  remained 
invariable  during  three  consecutive  tests.  In  the  experiments 
made  under  very  feeble  pressure,  it  was  necessary  to  repeatedly 
cleanse  the  eprouvettes  containing  the  gaseous  mixture,  and, 
even  then,  to  reject  the  first  trials,  because  the  formation  of  a 
small  quantity  of  oxide  of  carbon  proved  the  introduction  of 
small  quantities  of  air,  or  of  moisture  contained  with  the  mercury. 
This  oxide  of  carbon  disappeared  after  the  second  or  third  trial, 
on  care  being  taken  to  preserve  from  contact  with  the  air  the 
interior  of  the  epronvette  and  the  tubes  which  conducted  into 
it  the  platinum  wire.    The  following  results  were  obtained : — 

Pressure.  Limit  of  Proportion  of  Acetylene 

m.  in  100  yolnmes. 

3-46  11-9 

0-76  120  to  12'5  (in  severai  trials). 

0-42  11*9 

0-41  120 

0-31      6-6 

0-28      3*6 

0-18      31 

010      3-1 
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The  presaare  was  not  reduced  farther,  because  the  yolame 
of  gas  under  treatmeut  would  have  been  too  small  for  correct 
analysis. 

These  numbers  prove  that  the  equilibrium  between  the 
carbon,  hydrogen,  and  acetylene  remained  fixed  at  the  same 
limit  (12*0)  for  pressures  which  varied  from  0'41  m.  to  3'46m., 
that  is  to  say,  as  1  is  to  8^. 

The  increase  of  pressure  has  no  effect  but  to  augment  ex- 
tremely the  resistance  to  the  passage  of  the  spark,  and  also  its 
brilliancy.  According  to  my  experience,  this  increase  of  bril- 
liancy does  not  correspond  with  any  change  in  the  composition 
of  the  gas  traversed  by  the  spark. 

Even  the  rapidity  of  decomposition,  which  causes  the  dis- 
appearance of  the  excess  of  acetylene  under  treatment,  does  not 
appear  to  vary  much  with  pressure,  as  far  as  it  was  possible  to 
judge  under  the  circumstances.  Below  0'41m. — that  is,  at 
0*31  m. — the  limit  is  suddenly  brought  down  to  6  5 — viz.,  half 
the  preceding  one.  At  0*23  m.,  the  limit  is  suddenly  reduced 
to  the  quarter  of  it,  and  remains  the  same,  at  least  to  O'lO  m. 

Thus,  while  the  pressure  varies  continually,  the  equilibrium 
between  the  acetylene,  carbon,  and  hydrogen  changes  by 
sudden  leaps,  in  ratios  which  are  multiples  of  each  other. — 
Comptes  Bendvs,  vol.  Ixviii.  p.  810. — Ghemkal  News,  Jan.  7. 


WHAT'S    IN   AN    OYSTER'S    STOMACH? 

BT  THE  £EV.  J.  B.  BEADS,  M.A..,  F.B.S. 

O  the  gourmet  the  question  does  not  possess  many 
attractions,  but  to  the  man  of  science  it  is  fraught 
with  interest.  It  is  especially  so  at  the  present 
moment,  when  so  much  is  being  said,  and  so  little 
is  being  established,  as  to  the  food  of  the  creatures  which  live 
in  even  greater  depths  than  those  of  Schiller's  **  Diver" ;  and, 
above  all,  when  Mr.  Gwyn  Jeffreys  is  in  such  an  uncomfortable 
state  of  mind  as  to  the  original  source  of  carbon  in  the  food  of 
foraminifera.  It  is  curious  to  note  that  some  very  exact 
information  on  the  above  subject  was  given  by  the  Bev.  J.  B. 
Beade,  in  1844,  in  a  paper  read  before  the  Microscopical 
Society,  and  which  we  have  the  pleasure  of  reproducing  in  part 
from  the  pages  of  Land  and  Water .-— - 

The  well-known  ciliary  currents  in  the  fringes  of  the  oyster 
induced  me  to  examine  ike  contents  of  the  stomach,  under  the 
expectation  of  finding  some  minute  forms  of  Infusoria ;  for  it 
seemed  but  reasonable  to  infer  that  the  absence  of  locomotive 
power  and  the  consequent  inability  of  seeking  for  food,  might 
be  compensated  by  so  beautiful  a  contrivance  for  insuring  con- 
stant nourishment.  My  expectations  were  fulfilled  and  sur- 
passed. In  the  stomach  of  every  oyster  I  examined,  and  in 
the  alimentary  canal,  I  found  myriads  of  living  monads, 
vibrios  in  great  abundance  and  activity,  and  swarms  of  a 
conglomerate  and  ciliated  living  organism,  which  may  be  named 
Volvox  ostrearma,  somewhat  resembling  the  F.  globator,  but  of 
so  extremely  deUcate  a  structure  that  it  must  be  slightly  charred 
to  be  rendered  permanently  visible. 

This  result^  though  highly  interesting  in  itself,  and  marking 
80  clearly  the  especial  function  of  those  instruments  which  fit 
the  oyster  for  its  peculiar  place  in  the  scale  of  created  beings, 
is  nevertheless  of  inferior  importance,  in  a  geological  point  of 
view,  to  some  other  results  to  which  the  presence  of  other  infu- 
soria in  the  stomach  of  the  oyster  conduct  us.  These  infusoria 
I  will  briefly  enumerate.  They  have  silicious  loricas,  and  belong 
to  the  family  of  the  Bacillarisd,  and  some  of  these  in  their  fossil 
state  constitute  the  chief  bulk  of  the  chalk. 

They  are  the  following : — Actinocyclua  senaritis,  Ceratoneis 
faaciola,  Goscmodiscua  minor,  0,  patina,  C.  radiatue,  Dicfyocha 
aciUeata,  jD.  fibula,  D,  speculum,  Qallionella  sulcata,  Navicvla 
entomon,  Tripoddscua  Argus,  Xanthidivmi  fwrccAvm,,  X,  hvrsu' 
turn,  Zygoceroe  rhombus,  Z,  Surirella,  and  two  new  species  of 
this  genus. 


All  the  above,  together  with  some  well-known  recent  species 
of  the  same  extensive  family  of  the  Bacillarias,  I  have  found  in 
the  stomachs  of  oysters.  That  they  are  not  the  detritus  of 
chalk  or  chalk-marl,  although  identical  as  to  species  with  the 
fossils  of  the  chalk,  is  decided  by  the  fact  of  my  finding  several 
of  them  alive ;  and  even  in  the  dead  specimens  there  are  the 
same  distinct  remains  of  organic  details  which  enabled  Ehren- 
berg  to  pronounce  with  perfect  accuracy  that  many  similar 
dead  forms  have  been  recently  in  a  living  state.  If  further 
proof  be  required  it  may  be  furnished  by  the  process  of  charring, 
which  immediately  blackens  the  yellow  membranous  integument 
of  several  of  the  species. 

We  must  not  expect  to  find  the  same  species  of  infusoria  in 
this  new  locality  during  every  period  of  the  year.  Like  creatures 
of  a  larger  growth,  oysters  live  on  the  food  which  is  successively 
in  season ;  and  I  find,  in  point  of  fact,  that  even  a  different 
shore  is  marked  by  a  decided  difference  in  the  infusorial  con- 
tents of  the  stomach.  The  "  Scotch  Natives  "  are  characterized 
at  the  present  time  by  innumerable  circular  forms,  resembling 
the  Coscinodiscus.  Our  own  oysters,  on  the  contrary,  are 
nearly  destitute  of  these  living  rotatory  disks,  but  they  are 
much  richer  in  more  interesting  species ;  and  in  addition  to  the 
silicious  -  shelled  infusoria  which  are  received  into  their 
stomachs,  they  also  occasionally  furnish  examples  of  calcareous 
Folythalamia  adhering  to  the  inner  surface  of  their  shells. 
These  latter  microscopic  cephalopods  form  part  of  the  proper 
food  of  shrimps,  and  accordingly  I  find  that  very  minute  Botidia 
pass  into  the  stomachs  of  shrimps  entire. 

The  comparison  which  Ehrenberg  has  conducted  so  success- 
fully between  the  chalk  and  recent  infusoria,  I  have  attempted 
to  extend  one  step  lower  in  the  oolitic  series,  and  to  embrace  in 
the  investigation  the  infusoria  of  the  Elimmeridge  day.  The 
large  oyster-beds  which  occur  in  this  stratum  in  my  own  locality, 
the  vale  of  Aylesbury,  very  naturally  invite  the  search  for  the 
food  of  these  ancient  moUusks.  It  will  be  admitted  that  they 
lived,  like  recent  oysters,  upon  infusoria,  and  that  they  pos- 
sessed the  same  beautiful  mechanism,  though  we  cannot  now 
detect  it,  for  making  a  current  of  food  set  in  in  the  direction  of 
their  stomachs.  The  very  structure  then  of  the  oyster,  inde- 
pendent of  the  result  of  any  examination,  determines  the  fact  of 
the  contemporaneous  existence  of  infusoria,  and  their  number 
may  be  approximately  indicated  by  the  countless  bivalves 
they  were  appointed  to  sustain.  The  supply  would  be 
equal  to  the  demand,  and,  moreover,  of  so  vast  an  extent,  that 
the  conclusion  is  unavoidable  that  the  Kimmeridge  clay,  like 
the  chalk,  is  formed  very  largely  of  organic  bodies,  and  is  not 
the  mere  comminuted  detritus  of  more  ancient  and  unorganized 
materials. 

The  result  of  examination  confirms  this  view.  I  find  in 
the  Kimmeridge  clay  vast  numbers  of  circular  disks,  already 
alluded  to  as  existing  in  living  oysters,  and  in  addition  to  these 
I  have  met  with  decided  examples  of  the  Coscinodiscus,  and 
portions  of  calcareous  shells  of  Folythalamia.  Under  these 
circumstances  we  cannot  fail  to  suspect  an  absolute  identity 
between  the  genera  and  species  of  some  of  the  minute  and 
simple  occupants  of  ancient  and  modern  seas,  though  larger 
forms  of  more  complicated  mechanism  have  successively  risen 
and  disappeared.  The  oyster  dissimilar  from  ours  may  have 
fed  upon  our  own  Volvox,  the  Yolvox  on  the  Monad,  and  the 
Monad — but  here  we  must  pause,  lost  among  the  wonders  of 
the  ever-living  and  life-giving  Creator. 

From  the  nature  of  the  present  inquiry  it  may  be  extended, 
theoretically  at  least,  beyond  the  Kimmeridge  clay.  On  the 
evidence  of  analogy  we  may  assume  that  the  inhabitants  of  all 
bivalve  shells,  not  only  in  the  secondary,  but  also  in  the  seas  of 
the  transition  formation,  were  of  similar  habits  to  the  acepha- 
lous mollusk  which  constructs  the  oyster  shell;  that  being 
destitute  of  jaws,  tongue,  or  mouth,  the  action  of  a  ciliary  ap- 
paratus supplied  them  with  food ;  and  that  their  food  consisted 
of  an  order  of  animals  adapted,  by  their  minuteness,  to  the 
delicate  mechanism  of  the  cilia,  and  designed,  by  their  malti« 
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plication  almost  to  infinity,  to  add  mountain  masses  to  the 
solid  cmst  of  the  earth.  We  may  hereafter  be  indebted  to  the 
microscope  for  the  confirmation  of  these  views. 

I  may  embrace  the  present  opportunity  of  farther  illustrating 
the  use  of  the  microscope  in  geological  researches  by  making 
a  passing  remark  on  the  degree  of  heat  to  which  the  Kim- 
meridge  clay  has  been  subjected.  Microscopic  crystals  of 
carbonate  of  lime,  which  abound  in  large  portions  of  it,  are 
either  perfect  cubes,,  or  much  nearer  approximations  to  the  cube 
than  is  consistent  with  their  primitive  form.  That  this  altera- 
tion of  the  angle  is  due  to  the  action  of  heat,  and  that  the 
degree  of  heat  is  indicated  by  the  angle  ultimately  assumed, 
is  evident  from  the  following  remark  by  Professor  Brande : — 
**  The  temperature  appears  to  affect  the  mutual  inclinations  of 
the  planes  of  crystals.  In  the  case  of  carbonate  of  lime  it 
amounts,  according  to  Mitscherlich,  to  as  much  as  8*5'  in  the 
interval  of  temperature  between  82^  and  112^.  As  the  tem- 
perature augments,  the  smaller  axis  of  the  rhomboid  dilates 
more  than  its  other  diagonals,  so  as  to  cause  an  approach  to 
the  cubical  form." 

It  is  my  chief  object,  however,  to  show  with  Ehrenberg,  that 
animals  of  the  chalk  are  still  found  in  a  living  state ;  and 
having  done  this  it  is  needless,  with  Ehrenberg's  paper  in  our 
hands,  to  point  out  at  any  length  the  importance  of  these  re- 
searches. They  bear  directly  upon  mountain  masses,  and  seem 
to  make  the  vast  chalk-range  overstep  its  boundary  and  con- 
nect itself  rather  with  the  tertiary  and  recent  than  with  the 
primary  and  transition  formations.  Beyond  all  doubt  the  bulk 
of  the  cretaceous  series  is  composed  of  organisms  still  living,  as 
I  have  now  shown  in  our  own  British  seas,  and,  as  Ehrenberg 
observes,  still  capable,  under  the  concurrence  of  favourable 
circumstances,  of  giving  rise  to  the  greatest  changes  in  the 
distribution  of  the  solid  crust  of  the  earth.  The  material  and 
not  the  magnitude  of  infusoria  is  the  proper  element  in  these 
calculations.  We  must  shut  our  eyes  to  the  minuteness  of 
each  individual  atom  of  life,  and  look  rather  at  the  marvellous 
activity  of  its  law  of  increase,  and  at  its  indestructible  shield, 
which  sets  at  defiance  the  two  great  reducers  of  organic  struc- 
ture, death  and  fire.  A  very  few  nutshells  would  hold  all  that 
would  be  left  of  an  elephant  if  reduced  to  its  ultimate  elements 
by  fire,  but  no  known  intensity  of  heat  would  reduce  the  silici- 
008  mass  of  infusoria.  Fusion,  under  certain  conditions,  would 
be  the  utmost  result,  and  thence  would  originate  other  moun- 
tain masses,  which,  to  say  the  least,  would  be  very  nearly 
allied  to  those  which  we  term  granitic.  The  question,  then,  is 
not  unreasonable — was  granite  originally  an  infusorial  earth  P 
— and  we  accept  Ehrenberg's  hypothesis  as  the  reply  -.  "  Since 
of  the  four  well-established  great  geological  periods  of  the 
earth's  formation,  the  quartemary,  tertiary,  and  secondary 
formations  contain  recent  organisms,  it  is  as  three  to  one  more 
probable  that  the  transition  or  primary  formation  is  not  dif- 
ferently circumstanced,  but  that,  from  the  gradual  longer 
decomposition  and  change  of  many  of  its  organic  relations,  it 
is  more  difficult  to  examine  and  determine." 


VAEIATIONS  IN   THE   APPEARANCE   OF  THE 
LUNAR  PLAIN  «  PLATO." 

BT  W.  B.  BT72T,  P.B.A.S. 

of  the  most  promising  lines  of  research  having 
reference  to  the  physical  aspect  of  the  moon's  sur- 
face, consists  in  an  examination  from  time  to  time 
of  the  tints  which  characterize  every. portion  of  the 
▼isilile  disk.  To  take  this  in  its  entirety  would  be  a  most 
enonnous  labour ;  the  only  way  to  deal  with  a  subject  of  this 
kind  is  to  select  a  few  of  the  most  prominent  objects  which 
difier  in  brightness  and  colour,  and  regularly  observe  them  at 
stated  intervals ;  if  even  half  a  dozen  such  objects  were  selected 
and  observed  on  every  occasion  when  the  moon  appeared  above 


the  horizon,  as  the  observations  proceeded  it  would  be  found 
that  not  only  a  large  amount  of  labour  must  be  expended 
before  any  veJuable  results  could  be  obtained,  but  the  observa- 
tions must  be  continued  over  a  long  period  of  years  to  eliminate 
the  effects  of  those  agencies  which  produce  merely  apparent 
changes.  That  changes  of  tint  and  brilliancy  occur  on  the 
moon's  surface  is  very  evident ;  no  lunar  observer  is  ignorant 
of  the  fact  that  many  portions  of  the  surface  vary  in  tint 
during  the  course  of  the  Inni-solar  day ;  the  variation  of  bril- 
liancy in  many  of  the  brighter  spots  is  still  more  marked 
during  the  same  period,  and  these  variations  have  been  referred, 
probably  with  great  truth,  to  the  change  of  angle  at  which 
the  sun's  light  falls  upon  the  objects,  but  up  to  this  time  we 
are  really  destitute  of  the  "  proof "  of  this  being  actually  the 
case.  The  scales  of  tint  and  brilliancy  adopted  by  the  three 
leading  selenographers  of  the  present  century  differ  from  each 
other,  and  the  obiservations  which  have  been  referred  to  solar 
altitudes  and  azimuths  are  so  exceedingly  few,  that  legUimateh/ 
to  connect  variations  of  brilliancy  with  change  of  illuminating 
angle  is  quite  out  of  the  question ;  still,  the  presumption  is 
strong  that  the  most  striking  changes  of  tint  and  brilliancy  are 
connected  with  variations  of  illuminating  angle.  It  is  not, 
however,  light  alone  that  affects  the  objects  in  the  way  observed ; 
the  nature  of  the  materials  of  which  they  are  composed  plays 
an  important  part,  some  reflecting  more,  some  less  light 'than 
others. 

When  we  enter  upon  a  comparison  of  tints,  either  observed 
directly  by  means  of  the  telescope  or  recorded  on  photograms, 
with  those  given  on  our  maps  or  recorded  in  the  works  of  sele- 
nographers, we  are  often  struck  with  the  differences  thus 
detected ;  but  as  we  fail  to  connect  by  ordinary  inductive  pro- 
cesses apparent  variation  of  brightness  with  change  of  illu- 
minating angle,  simply  on  account  of  the  absence,  on  the  one 
hand,  of  a  suitable  scale  of  brightness,  and,  on  the  other,  of  a 
discussion  of  the  observations  with  respect  to  solar  altitudes 
and  azimuths ;  so  with  regard  to  the  differences  just  alluded  to, 
we  fail  to  refer  them  to  change  of  a  physical  character,  just 
because  we  are  destitute  of  the  necessary  evidence  that  the 
spots  were  really  darker  or  lighter  than  they  are  at  present. 

While  the  scales  of  Schroter,  Lohrmann,  and  Beer  and 
Madler  differ  among  themselves,  the  tints  or  brilliancy  ascribed 
by  each  selenographer  to  the  objects  recorded  by  him  are  com- 
parable one  with  the  other  upon  his  particular  scale,  and  thus 
a  means  exists  of  ascertaining  at  the  epoch  of  each  whether 
one  of  any  two  spots  was  brighter  or  darker  than  the  other  at 
th(9  phase  at  which  the  brilliancy  was  determined.  It  is  obvious 
that  now,  observations  of  the  brightness  of  the  same  two  spots 
may  be  obtained  at  about  the  same  phase,  provided  the  suit- 
able opportunities  be  embraced,  and  thus  a  change  of  brilliancy 
or  tint  may  be  detected  of  a  different  character  to  that  de- 
pendent on  change  of  illuminating  angle ;  for  if  the  observations 
be  made  at  precisely  the  same  phase  as  when  the  brightness 
was  recorded,  it  is  clear  that  the  illuminating  angle  must  be 
nearly  if  not  quite  the  same ;  consequently  the  variation  of 
tint  or  brightness  in  one  or  both  of  the  two  spots  must  be 
referred  to  some  agency  differing  from  illumination. 

Last  year  I  solicited  the  attention  of  the  section  to  the 
difference  of  tint  which  characterized  a  somewhat  large  shallow 
crater  near  Alpetragius,  as  compared  with  the  drawings  of 
Lohrmann,  Beer  and  Madler,  and  Schmidt.  The  floor  of  this 
crater  was  seen  to  be  da/rker  in  1868  than  the  surrounding  sur* 
face,  and  therefore  darker  than  delineated  by  the  seleno- 
graphers just  named.  The  same  dark  tint,  under  every  phase 
at  which  it  has  been  examined,  has  been  observed  without 
exception  since  August,  1868.  The  legitimate  conclusion  is, 
that  during  the  period  of  the  observations  in  1868  and  in  1869, 
the  surface  of  this  crater  was  permanently  the  darkest  in  the 
neighbourhood.  If  Lohrmann,  Beer  and  Madler,  and  Schmidt 
were  correct  in  their  comparative  delineation  of  the  tint  of  this 
crater  (and  it  is  difficult  to  conceive  that  three  experienced 
selenographers  could  have  fallen  into  the  same  error),  we  have 
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presiimptiTe  endenee  of  a  phenomenon  which  maj  be  termed 
"  a  secolar  Taiiaiion  of  tint."  What  it  arises  from  is  altogether 
another  question ;  it,  however,  does  not  stand  alone  on  the 
surface  of  the  moon. 

To  enter  into  any  speculation  as  to  the  cause  of  such  varia- 
tions, whether  from  bright  to  daiic,  or  the  reverse,  is  manifestlj 
premature;  there  is,  however,  a  class  of  phenomena  which 
bears  much  on  the  same  point ;  the  surfaces  of  many  of  the 
larger  smooth-walled  plains  are  greatly  diversified  with  spots, 
streaks,  and  in  some  cases  spreading  fans  of  light;  the  rays 
issning  from  Proclos  and  spreading  over  the  Mare  Crisium  may 
be  cited  as  examples  of  the  latter.  The  walled  plain  Plato  has 
been  the  subject  of  numerous  observations,  both  as  regards  its 
very  interesting  mountain  border  and  still  more  interesting 
floor.  No  two  drawings  of  this  floor  that  I  have  seen  precisely 
agree — a  result  to  be  expected  when  we  consider  that  the  difler- 
ences  of  illuminating  and  visual  angle  tend  materially  to  in- 
flnence  its  aspect  as  seen  from  the  earth,  added  to  which,  we 
have  the  different  impressions  produced  at  different  times  on 
artists  and  observers.  Still,  the  differences  dependent  upon 
illumination,  &e.,  will  have  a  limit ;  certain  well-known  features 
will  always  be  recognized,  although  somewhat  altered  in  appear- 
ance at  different  times.  It  is  after  a  lapse  of  years  that  a  well- 
conducted  series  of  observations  will  determine  if  there  be 
secular  change  in  these  stripes  and  tints.  Should  some  dis- 
appear, and  others  not  observed  before  become  visible,  the  pre- 
sumptive evidence  is  that  a  secular  change  has  taken  place. 
This  appears  to  be  the  case  with  several  spots  on  Plato.  The 
earliest  record  that  I  have  been  able  to  find  of  any  well-defined 
small  spots  on  the  floor  is  that  of  Grnithuisen,  who  observed 
eight;  later  records  furnish  evidence  of  eighteen  additional 
spots  having  been  observed.  Of  these,  nine  have  been  added 
so  recently  as  last  February  and  since.  Of  the  twenty-six 
recorded,  six  of  the  earliest  observed  are  still  visible ;  and  of 
the  nine  seen  since  January  last  five  have  been  more  or  less 
constantly  seen  by  two  observers,  leaving  fifteen  which  have 
either  become  invisible  or  are  very  rarely  seen. 

When  the  sun  is  rising  upon  Plato  the  shadows  of  the  peaks 
on  the  western  wall  are  admirably  calculated  to  identify  certain 
of  these  spots,  and  probably  of  deciding  between  craters  opened 
on  the  floor  of  Plato  and  those  small  white  spots  to  which 
Herr  Tempel  solicits  attention  as  indicative  of  a.  waryn  cheinical 
activity,  and  which  appear  under  a  high  solar  illumination, 
there  being  no  indication  whatever  of  craters  existing  on  their 
sites  as  the  terminator  passes  them. 

Beer  and  Madler  measured  the  peaks  on  the  western  walls — 
viz.,  7,  3,  and  e,  the  heights  being  as  under  : — 

y  =  7,268  Eng.  ft.,  5  =  6,369  Bug.  ft.,  £  =  5,128  Eng.  ft. 

Challis  measured  the  shadows  on  May  16, 1853.  The  mea- 
sures were  made  parallel  and  perpendicular  to  a  line  coincident 
with  the  longest  diameter  of  Plato.  A.t  the  time  Challis 
observed  Plato  nine  spots  had  been  recorded  as  having  been 
seen  on  the  floor,  four  of  which  were  delineated  by  Challis, 
numbered  1,  3,  4,  and  5.  They  have  since  been  observed  by 
Bosse,  Dobie,  Dawes,  and  Pratt,  and  some  of  them  by  Knott 
and  other  observers. 

Bosse  in  1862,  Dawes  in  1863,  and  Birmingham  in  1869, 
observed  the  shadow  of  the  peak  y  in  close  proximity  with 
Ko.  5  (F).  Bosse  and  Birmingham  have  drawn  Ko.  1  with  the 
shadow  of  S  just  receding  from  it,  and  Birmingham  gives  No.  3 
at  the  extremity  of  the  shadow  of  the  northern  peak  e.  As 
matter  of  observation  these  are  important ;  for  by  the  variations 
of  the  seasons  at  the  moon  the  shadows  will  fall  somewhat 
differently  in  summer  than  in  winter;  the  extreme  range  is, 
however,  bat  small,  the  azimuthal  angle  with  the  same  altitude 
not  exceeding  3^;  and  as  solar  azimuths  at  the  moon  are  easily 
calculated,  no  real  difficulty  exists  in  identifying  these  spots  as 
lying  near  the  shadows  of  the  peaks.  The  peaks  themselves 
merit  attention ;  Challis*s  shadow  of  3  terminates  by  a  straight 
line ;  he  measured  the  two  extremities  of  this  line.     Bosse 
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delineates  the  termination  of  the  shadow  as  from  two  pinnacles 
upon  the  summit,  with  the  crater  No.  1  between  them.  Bir- 
mingham gives  the  south  pinnacle  only,  with  the  crater  No.  1  jost 
beyond  it.  In  Dawes's  drawing  No.  1  lies  between  the  shadovs 
of  y  and  c.  There  are  other  peculiariiies  about  the  shadows 
which  require  the  solar  azimuths  to  be  calculated  for  illos* 
trating  them.  It  is  to  be  hoped  that  good  drawings,  accom* 
panied  by  descriptions  of  the  shadows  of  the  west  wall  and 
craters  visible  on  the  floor,  will  be  multiplied,  as  in  referring 
such  drawings  and  descriptions  to  the  respective  periods  at 
which  thej  were  made  in  the  Inni-solar  year,  we  may  become 
better  acquainted  with  the  nature  of  the  summit  of  the  wall 
and  by  means  of  large  apertores,  small  craters  on  the  floor 
hitherto  overlooked,  may  be  detected. 

Although  this  branch  of  lunar  physics  is  confessedly  difficult, 
it  is  by  no  means  insurmountable.  The  greatest  drawback 
consists  in  the  paucity  of  recorded  observations  of  an  earlier 
date,  from  which  arises  the  uncertainty  of  the  existence  of  the 
more  recently  observed  spots.  The  way,  however,  for  precise 
observation  and  careful  discussion  is  gradually  opening,  and 
we  may  hope  that  Schmidt's  suggestion  of  "  trying  by  the  lud 
of  more  powerful  telescopes  to  represent  the  topography  of  the 
yet  undelineated  details  of  the  surface  of  the  moon,"  may  bear 
good  fruit,  although  the  further  we  proceed,  the  more  unable 
are  we  to  see  the  end  of  the  work.  "  It  is,"  says  Schmidt, "  as 
if  from  the  ordinary  determination  of  place  of  the  brighter  stars 
down  to  the  eighth  magnitude,  one  passes  on  to  that  of  the 
stars  of  the  Milky  Way."  So,  in  like  manner,  each  addition  to 
our  knowledge  of  Innar  physics  leads  us  onward  to  the  study  of 
still  more  minute  forms,  in  which  perhaps  lurk  the  germs  of 
fature  interesting  and  important  discoveries. — From  ilie  Hepori 
of  the  British  Association  for  the  Advancement  of  Sciefice  for 
1869. 


ON  THE  STBUCTUBE  OP  THE  ADVENTITIOUS 
BOOTS  OF  THE  POBTUGAL  LAUBEL. 

BY  W.  K.  If'NAB,  M.D.  EDIN. 

N  the  month  of  October  of  last  year,  many  of  the 
branches  of  the  Portugal  laurels  in  the  grounds  of 
the  Crichton  Boyal  Institution,  Dumfries,  became 
covered  with  patches  of  adventitious  roots.  These 
adventitious  roots  were  submitted  to  a  careful  microscopic 
examination,  and  were  found  to  present  the  usual  histological 
characters  of  true  roots.  They  arise  in  patches,  more  or  less 
large,  from  the  branches,  but  not  in  any  regular  order,  their 
position  on  the  branch  not  giving  any  clue  to  their  relative  age. 
The  bark  was  always  ruptured  and  pushed  aside  by  the  root- 
lets, showing  that  they  have  a  deep-seated  and  not  a  superficial 
origin.  Sections  made  in  various  directions  showed  that  the 
roots  are  in  direct  relation  to  the  cambium  layer;  and,  in  cer- 
tain sections,  the  medullary  rays  could  be  traced  for  some  dis- 
tance into  the  adventitious  root.  All  the  cells  of  the  medullary 
rays  in  the  neighbourhood  of  the  rootlet  were  filled  up  with 
small  rounded  starch  granules,  which  gave  the  characteristio 
blue  reaction  with  iodo-ohloride  of  zinc  solution.  The  apex  of 
the  root  was  covered  with  the  mass  of  loose  cells  common  to 
ordinary  roots,  and  forming  a  slightly-developed  pileorhixa. 
When  sections  were  placed  in  carmine  solution,  the  active  cells 
at  the  growing  point  became,  as  usual,  brightly  coloured.  One 
section  was  left,  by  mistake,  for  a  long  time  in  the  carmine 
solution  ;  this,  when  taken  out  and  carefully  washed,  showed  a 
coloured  matrix,  in  which  the  apparently  loose  cells  were  im* 
mersed.  These  cells,  although  apparently  loose,  can  be  always 
removed  with  the  section  from  slide  to  slide.  It  is  thus  prob- 
able that  the  cells,  instead  of  being  loose  as  described,  are  more 
or  less  immersed  in  a  gelatinous  matrix,  probably  due  to  the 
degeneration  of  the  primary  cell- wall.  I  have  not  |>een  able  to 
get  the  same  appearance  again,  as  the  rootlets  wore  all 
destroyed  before  the  above  observation  was  made.  The  appear* 
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ance  vras  certainly  not  doe  to  some  of  the  colouring  matter 
remaining  between  the  cells,  as  every  attempt  was  made  to 
remove  it  without  success.  The  only  difference  between  these 
adventitious  and  true  roots  is  in  their  position  and  irregular 


mode  of  growth.  In  their  growing  by  addition  to  the  growing 
point,  and  in  histological  characters,  they  are  nndistingnishable 
from  true  roots.  Boot  hairs  were  also  produced  in  abnndanoe 
by  the  epidermis. — The  Farmer, 


ADDITIONS  TO  THE  MBNAGEBIB  OF  THE  ZOOLOGICAL  GAEDENS,  EEGENT'S  PARK. 

From  January  10th  to  16th,  1870. 


Name. 

Coontry. 

How  obteined. 

Where  plaoed  in  G^erdene. 

1  LoDgf-eared  Owl  (Otns  vulgaris)    

British  Islands 

Cape  of  Good  Hope 

Europe 

Ditto 

Presented  by  "W".  Unwin,  Esq 

Presented  by  Captain  Thomas  Waite  ... 

Purchased    

Presented  by  0.  Bamf ord,  Esq 

Presented  by  B.  E.  L.  Wade,  Esq 

Ditto 

• 

Owl's  Aviary 
Beptile-house 
Three  Island  Pond 
Owl's  Aviary 
Ditto 

Winter  Aviary 
Anteater*  s-house 

2  PuflT- Adders  (Clotho  arietans)   

3  Flairs  Wigeon  (Mareoo  peneloi>e) 

1  Great  Eagle  Owl  (Bubo  mazimns)    

1  Wood  Owl  (Symiam  aluoo)  

1  Common  Kestrel  (Tinnonoulas  alandarias) 

Ditto 

British  Islands 

BoUvia 

1  Little  Armadillo  (Dasypus  minutnn)    

Purchased r  -  - .... . 

VOLCANOES  AND  EARTHQUAKES. 

BY   T.  STEKBT  HUNT,  LL.D.,  F.B.S. 

In  Two  Pakts. — Pabt  II. 

HIS  iheory  of  Hopkins  and  Scrope,  apparently  so 
complete  in  itself,  is  an  approximation  to  the  one 
which  I  adopt,  though  differing  from  it  in  some 
most  important  particulars.  Wbilo  admitting  with 
them  the  existence  of  a  solid  nucleus  and  a  solid  crust,  with' 
an  interposed  stratum  of  semi-liquid  matter,  I  consider  this  last 
to  be,  not  a  portion  of  the  yet  unsolidified  igneous  matter, 
but  a  layer  of  material  which  was  once  solid,  but  is  now  ren- 
dered liquid  by  the  intervention  of  water  under  the  influence  of 
heat  and  pressure.  When,  in  the  process  of  refrigeration,  the 
globe  had  reached  the  point  imagined  by  Hopkins,  where  a 
solid  crust  was  formed  over  the  shallow  molten  layer  which 
covered  the  solid  jiucleus,  the  farther  cooling  and  contraction 
of  this  crust  would  result  in  irregular  noovements,  breaking  it 
up,  and  causing  the  extravasation  of  the  yet  liquid  portions 
confined  beneath.  When  at  length  the  reduction  of  tempera- 
tare  permitted  the  precipitation  of  water  from  the  dense  pri- 
meral  atmosphere,  the  whole  cooling  and  disintegrating  mass 
of  broken-up  crust  and  poured-out  igneous  rock  would  become 
exposed  to  the  action  of  air  and  water.  In  this  way  the  solid 
nucleus  of  igneous  rock  became  surrounded  with  a  deep  layer 
of  disintegrated  and  water-impregnated  material,  the  ruins  of 
its  former  envelope,  and  the  cbaotic  mass  from  which,  under 
the  influence  of  heat  from  below  and  of  air  and  water  from 
above,  the  world  of  geologic  and  of  human  history  was  to  be 
evolved. 

As  we  descend  in  the  sedimentary  crust  of  the  earth,  we 
observe  a  regular  increase  of  temperature,  due,  as  is  supposed, 
to  the  slow  upward  passage  of  the  central  heat.     In  tiie  pre- 
•eat  state  of  refrigeration  this  process  is  so  slow  that  the  in- 
crease of  temperature  in  descending  is  only  about  one  degree 
Centigrade  for  each  hundred  feet ;  but  if  we  admit  the  hypo- 
thesis of  a  cooling  globe,  it  can  be  shown  that  in  early  geologic 
ages  this  increase  must  have  been  tenfold,  or  even  twenty-fold 
greater  than  at  present.     As  this  augmentation  of  temperature 
in  depth  obeys  the  same  law  alike  in  the  newest  and  the  oldest 
formations,  it  follows  that  the  accumulation  of  sediment  at  any 
time  and  place  will  result  in  a  slow  rise  in  temperature  of 
the  portion  covered  thereby,  so  that  a  deposit  of  a  few  miles 
in  thickness  in  comparatively  recent  ages,  and  probably  one  of 
as    many  thousands  of  feet  in  the  Lanrentian  or  even  the 
JMJsBosoic  period,  would,  after  a  lapse  of  time,  so  elevate  the 
temperature  of  the  buried  portions  as  to  produce  new  chemical 
and  mechanical  arrangements  of  the  sediments.     The  expansive 
WBstasoL  of  heat  upon  these  porous  materials,  which  generally 
indnde  several  hundredths  of  water,  would  soon  be  connteracted 


by  the  great  contraction  following  chemical  combination,  re 
suiting  in  the  formation  of  new  and  denser  compounds,  which 
constitute  the  crystalline  and.  metamorphic  rocks.  The  action 
of  silicious  matters  in  the  presence  of  water,  aided  by  heat, 
upon  the  various  carbonates,  chlorides,  sulphates,  and  organic 
matters  which  abound  in  most  sedimentary  formations,  would 
generate  the  acid  gases  which  are  so  often  evolved  in  volcanic 
eruptions.  It  must  be  borne  in  mind  that  water  under  pressure, 
and  at  high  temperatures,  develops  extraordinary  solvent 
powers  ;  while  from  what  has  already  been  said  of  the  influence 
of  pressure  in  favouring  solution,  it  will  be  seen  that  the  weight 
of  the  overlying  mass  becomes  an  efficient  cause  of  the  liquefac- 
tion of  the  lower  portions  of  the  sedimentary  material.  Time 
is  wanting  to  discuss  the  great  forces  which  from  early  geologic 
periods  have  been  active  in  transferring  sediments,  alternately 
wasting  and  building  up  continents.  By  the  depression  of  the 
yielding  crust  beneath  regions  of  great  accumulation  there 
follows  a  softening  of  the  lower  and  of  the  more  fusible  strata, 
while  the  great  mass  of  more  silicious  rocks  becomes  cemented 
into  comparative  rigidity,  and  finally,  as  the  result  of  the 
earth's  contraction,  rises  a  hardened  and  corrugated  mass,  from 
whose  irregular  erosion  results  a  mountainous  region. 

Those  strata,  which  from  their  composition  yield  under  these 
conditions  the  most  liquid  products,  are,  it  is  conceived,  the 
source  of  all  plutonic  and  volcanic  rocks.  Accompanied  by 
water,  and  by  difficultly  coercible  gases,  they  are  either  extra- 
vasated  among  the  fissures  which  form  in  the  overflowing 
strata,  or  find  their  way  to  the  surface.  The  variations  in  the 
composition  of  lavas  and  their  accompanying  gases  in  different 
regions,  and  even  from  the  same  vent  at  different  times,  are 
strong  confirmations  of  the  truth  of  this  view,  to  which  may 
be  added  the  fact  that  all  the  varions  types  of  lava  are  repre- 
sented among  aqueous  sedimentary  rocks,  which  are  capable 
of  yielding  these  lavas  by  the  process  of  fusion. 

The  intervention  of  water  in  all  lavas,  of  which  it  appears  to 
form  an  integral  part,  was  first  insisted  upon  by  Scrope,  and 
is  a  fact  hardly  explicable  upon  any  other  hypothesis  than  the 
one  just  set  forth.  Considering  the  conditions  of  its  formation, 
water  would  seem  to  be  necessarily  absent  from  the  originally 
fused  globe,  in  which  the  older  school  of  geologists  conceive 
volcanic  rocks  to  have  their  source.  Scheerej:  supplemented 
Scrope's  view  by  showing  that  the  presence  of  a  few  hun- 
dredths of  water,  maintained  under  pressure  at  a  temperature 
approaching  ignition,  would  probably  suffice  to  produce  a  quasi- 
solution  or  an  igneo-aqueous  fusion  of  most  crystalline  rocks, 
and  subsequent  observations  of  Sorby  have  demonstrated  that 
the  softening  and  crystallization  of  many  granites  and  trachytes 
must  have  taken  place  in  the  presence  of  water,  and  at  tem- 
peratures not  above  a  low  red  heat.  Keeping  in  view  these 
facts,  we  can   readily    understand    how  the  sheet  of  water- 
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impregnated  debris,  which,  as  we  hare  endearonred  to  show, 
muBt  have  formed  the  envelope  to  the  solid  nadeas,  assumed  in 
its  lower  portion  a  semi-flnid  condition,  and  constitated  a 
plastic  bed  on  which  the  stratified  sediments  repose.  These, 
which  are  in  part  modified  portions  of  the  disintegrated  primi- 
tive cmst,  and  in  part  of  bhemical  origin,  by  their  irregular 
distribution  over  different  portions  of  the'  earth,  determine, 
after  a  lapse  of  time,  in  the  regions  of  their  greatest  accumu- 
lation, volcanic  and  platonic  phenomena.  It  now  remains  to 
show  the  observed  relations  of  these  phenomena,  both  in  earlier 
and  later  times,  to  great  accumulations  of  sediment. 

If  we  look  at  the  North  American  continent,  we  find  along 
its  north-eastern  portion  evidences  of  great  subsidence,  and 
an  accumulalion  of  not  less  than  40,000  ft.  of  sediment  along 
the  line  of  the  Appalachians  from  the  Gulf  of  St.  Lawrence 
southwards,  during  the  palsBOzoic  period,  and  chiefly,  it  would 
appear,  during  its  earlier  and  later  portions.  This  region  is 
precisely  that  characterized  by  considerable  eruptions  of  plu- 
tonic  rocks  during  this  period  and  for  some  time  after  its  dose. 
To  the  westward  of  the  Appalachians  the  deposits  of  palaeozoic 
sediments  were  much  thinner,  and  in  the  Mississippi  valley  are 
probably  less  than  4,000  ft.  in  thickness.  Conformably  with 
this,  there  are  no  traces  of  plutonic  or  volcanic  outbursts  from 
the  north-east  region  just  mentioned  throughout  this  vast 
palsBOzoic  basin,  with  the  exception  of  the  region  of  Lake 
Superior,  where  we  find  the  early  portion  of  the  palsBozoic  age 
marked  by  a  great  accumulation  of  sediments,  comparable  to 
that  occurring  at  the  same  time  in  the  region  of  New  England, 
and  followed  or  accompanied  by  similar  plutonic  phenomena. 
Across  the  plains  of  northern  Bussia  and  Scandinavia,  as  in 
the  Mississippi  valley,  the  palaeozoic  period  was  represented  by 
not  more  than  2,000  ft.  of  sediments,  which  still  lie  undisturbed, 
while  in  the  British  Islands  50,000  ft.  of  palaeozoic  strata,  con- 
torted and  accompanied  by  igneous  rocks,  attest  the  connection 
between  great  accumulation  and  plutonic  phenomena. 

Coming  now  to  modem  volcanoes,  we  find  them  in  their 
greatest  activity  in  oceanic  regions,  where  subsidence  and  accu- 
mulation are  still  going  on.  Of  the  two  continental  regions 
already  pointed  out,  that  along  the  Mediterranean  basin  is 
marked  by  an  accumulation  of  mesozoio  and  tertiary  sediments 
20,000  ft.  or  more  in  thickness.  It  is  evident  that  the  great 
mountain  zone  which  indudes  the  Pyrenees,  the  Alps,  the  Cau- 
casus, and  the  Himmalayah  was,  during  the  later  secondary 
and  tertiary  periods,  a  basin  in  which  vast  accumulations  of 
sediments  were  taking  place,  as  in  the  Appalachian  belt  during 
the  palaaozoic  times.  Turning  now  to  the  other  continental 
region,  the  American  Pacific  slope  similar  evidences  of  great 
accumulations  during  the  same  periods  are  found  throughout 
its  whole  extent,  showing  that  the  great  Pacific  mountain  belt 
of  North  and  South  America,  with  its  attendant  volcanoes,  is, 
in  the  main,  the  geological  equivalent  or  counterpart  of  the  great 
east  and  west  belt  of  the  eastern  world. 

It  is  to  be  remarked  that  the  volcanic  vents  are  seldom 
immediately  along  the  lines  of  greatest  accumulation,  but 
appear  around  and  at  certain  distances  therefrom.  The  ques- 
tion of  the  duration  of  volcanic  activity  in  a  given  region  is 
one  of  great  interest,  which  cannot,  for  want  of  time,  be 
considered  here.  It  appears  probable  that  the  great  manifes- 
tations of  volcanic  force  bdong  to  the  period  of  depression  of 
the  area  of  sedimentation,  if  we  may  judge  from  the  energy 
and  copiousness  of  the  eruptions  of  island  volcanoes,  although 
the  activity  is  still  prolonged  after  the  period  of  elevation. 

As  regards  the  geological  importance  of  volcanic  and  earth- 
quake phenomena,  their  significance  is  but  local  and  accidental, 
Yolcanoes  and  earthquakes  are  and  always  have  been  con- 
fined to  limited  areas  of  the  earth's  surface,  and  the  products 
of  volcanic  action  make  up  but  a  small  portion  of  the  solid  crust 
of  the  globe.  Great  mountains  and  mountain  chains  are  not 
volcanic  in  their  nature  or  their  origin,  though  sometimes 
crowned  by  volcanic  cones ;  nor  are  earthquakes  and  volcanoes 
to  be  looked  upon  as  anything  more  than  inddental  attendants 


upon  the  great  agendes  which  are  slowly  but  constantly  nusiog 
and  depressing  continents. 

The  theory  of  volcanic  phenomena  here  set  forth  was  fint 
partially  indicated  by  Keferstein  in  1834,  and  subsequently  and 
apparently  independently  by  Sir  John  Herschel  in  1837.  It, 
however,  attracted  little  or  no  attention  until,  in  1858  and  1859, 
I  again  brought  it  forward,  and  endeavoured  to  show  its  con- 
formity with  the  facts  of  chemistry,  physics,  and  geognosy.  In 
the  hasty  sketch  of  it  here  given,  the  chemist,  the  geologist, 
and  the  geographer  will  alike  discover  points  which  reqnire 
eluddation  or  provoke  criticism,  but  will  I  hope  find,  never- 
theless, a  concise  and  intelligible  statement  of  the  theoiy  (A 
earthquakes  and  volcanoes  which  appears  to  me  more  in  har- 
mony with  the  known  facts  of  science  than  any  other  hitherto 
advanced.^ — Lecture  recently  delivered. 


PLANTS  IN  SLEEPING-EOOMS. 

BT  DK.  J.   C.  DBJLFEB. 

jHOUGH  the  air  is  dependent  for  the  renewal  of  its 
oxygen  on  the  action  of  the  green  leaves  of  plants, 
it  must  not  be  forgotten  that  it  is  only  in  the  pre- 
sence and  under  the  stimulus  of  light  that  these 
organisms  decompose  carbonic  acid.  All  plants,  irrespective  of 
their  kind  or  nature,  absorb  oxygen  and  exhale  carbonic  acid 
in  the  dark.  The  quantity  of  noxious  gas  thus  eliminated  is, 
however,  exceedingly  small  when  compared  with  the  oxygen 
thrown  out  during  the  day.  When  they  are  flowering,  plants 
exhale  carbonic  acid  in  considerable  quantity,  and  at  the  same 
time  evolve  heat.  In  this  condition,  therefore,  they  resemble 
animals  as  regards  their  relation  to  the  air ;  and  a  number  of 
plants  placed  in  a  room  would,  under  these  circumstances,  tend 
to  vitiate  the  air. 

While  the  phanerogamia,  or  flowering  plants,  depend  on  the 
air  almost  entirely  for  their  supply  of  carbon,  and  are  busy 
during  the  day  in  restoring  to  it  the  oxygen  that  has  been 
removed  by  animals,  many  of  the  inferior  cryptogamia,  as  the 
fungi  and  parasitic  plants,  obtain  their  nourishment  from 
material  that  has  already  been  organized.  They  do  not  absorb 
carbonic  acid,  but,  on  the  contrary,  they  act  like  animals,  ab- 
sorbing oxygen  and  exhaling  carbonic  acid  at  all  times.  It  is, 
therefore,  evident  that  their  presence  in  a  room  cannot  be  pro- 
ductive of  good  results. 

Aside  from  the  highly  deleterious  action  that  plants  may 
exert  on  the  atmosphere  of  a  sleeping-room,  by  increasing  the 
proportion  of  carbonic  acid  during  the  night,  there  is  another 
and  more  important  objection  to  be  urged  against  their  presence 
in  such  apartments.  Like  animals,  they  exhale  peculiar  vola- 
tile organic  principles,  which  in  many  instances  render  the  air 
unfit  for  the  purposes  of  respiration.  Even  in  the  days  <^ 
Andronicus  this  fact  was  recognized,  for  he  says,  in  speaking 
of  Arabia  Felix,  that  "  by  reason  of  myrrh,  frankincense,  and 
hot  spices  there  growing,  the  air  was  so  obnoxious  to  tbeic 
brains,  that  the  very  inhabitants  at  some  times  cannot  avoid 
its  influence."  What  the  influence  on  the  brains  of  the  in- 
habitants may  have  been  does  not  at  present  interest  as :  we 
have  only  quoted  the  statement  to  show  that  long  ago  the 
emanations  from  plants  were  regarded  as  having  an  inflaence 
on  the  condition  of  the  air ;  and,  in  view  of  our  present  igno- 


1  In  jostioe  to  myseir,  it  •honld  be  said  that  at  the  tiine  this  lecture  ma  ddi- 
rered  I  had  no  knowledge  of  Profeeaor  J.  D.  Whitnej*!  ezoeUent  and  miggeati^* 
paper  on  eartbqaakee,  whioh  appears  in  the  Ifarth  Amtrieau  SevUm  for  Aptiil* 
1869.  The  relation  of  modem  Tolcuiie  phenomena  to  great  aomimnlatioiia  of 
newer  leooBdarf  and  tertiarj  rooks,  and  the  oonneo^n  of  the  foldings  sad  eosi* 
tortions  of  sedimentary  strata  with  great  thieknesses  of  the  same,  are  a«t  feilk 
by  me  in  sereral  papers,  the  chief  of  whioh  may  be  found  in  the  Oanadi^m  Jomrumi 
for  May ,  1858,  the  ChoU^fUxU  JowmtX  fat  'SiowvaAiVtt  1859,  and  the  Amtrioam,  JhmrmtA 
qf  SeUnee  for  Jaly,  1860  (toL  zxx.  p.  183),  and  also  for  Kay,  1801  (toI.  zzzi.  pp. 
406-414),  where  tiie  important  oontribations  of  Professor  James  Hall,  beai 
upon  this  qacition,  are  noticed  at  length.— 7*.  S,  H, 
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ranee,  it  woald  be  wise  to  banish  them  from  oar  sleeping  apart- 
ments, at  least  nntil  we  are  better  informed  regarding  their  trae 
properties. — The  Oalaxy  (U.8.). 
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THE' MIOCENE  FLORA. 

BY  J.  MOKRIS,  F.6.8. 

Pfofeisor  ofQm>logy%9i  VnvuerHiy  GoUege,  London, 

[HE  study  of  tbe  lower  and  middle  tertiary  floras  ha 
of  late  years  occupied  the  attention  of  botanists  and 
geologists,  and  important  memoirs  have  been  pub- 
lished by  Heer,  Gaudin,  Goeppert,  linger,  Sapor ta, 
and  Ettinghausen,  more  especially  respecting  the  vegetation  of 
the  Miocene  period.     The  character  of  these  floras  is  not  only 
interesting  from  their  being  the  precursors  and  probable  origin 
of  the  later  and  recent  flora,  but  as  showing  the  nature  of  the 
vegetation  of  those  epochs,  as  well  as  the  physical  geography 
of  the  period ;  for  all  land  plants  must  either  have  been  im- 
bedded on  the  spots  where  they  grew,  or  drilled  into  and  asso- 
ciated with  the  estnarine  and  marine  strata  then  in  progress 
of  formation.     In  this  respect  the  distribution  of  the  Miocene 
flora  is  very  suggestive,  considering  the  large  area  over  which 
it  has  been  traced,  and  the  resemblances  and  differences  in  the 
various  localities,  either  as  representative  or  identical  species, 
would  seem  to  indicate  a  land  connection  between  the  con- 
tinents at  that  period.    The  Report  on  the  Cretaceous  and 
Tertiary  Plants,    by  Dr.  Newberry,  before    noticed    (No.  62 
p.  16),  is    further    illustrative  of   the  subject.      The  largest 
ooQection  of  these  Miocene  plants  was  made  by  Dr.  Hayden, 
at  various  points  on  the  Upper  Missouri.    About  fifty  species 
are  noticed,  of  which  three  occnr  on  the  west  coast,  two  in 
Arctic  America,  three  in  the  European  Miocene,  and  three  are 
considered  identical  with  living  species.     One  of  these,  a  fern, 
Onodea  eensibilis,  occurs    also   on  the  Island  of  Mull  (the 
FeUcUes  kebridious,  Forbes),  which,  however,  has    not  been 
found  in  the  tertiary  beds  of  other  parts  of  Europe,  and  is 
indicative  (says  Dr.  Newberry)  not  only  of  an  American  con- 
nection during  the  Miocene  period,  but  of  an  American  origin 
for  that  species,  and  so,  by  inference,  of  the  other  genera  and 
species  common  to  the  two  continents  during  that  epoch :  so 
that  the  climate  of  the  connecting  land  between  America  and 
Snrope  differed  from  that  at  the  present  time ;  for  we  find  on 
M'Kensde's  Biver,  Disco  Island,  on  Iceland  and  the  Island  of 
Mull,  the  recurrence  of  parts  of  the  same  flora,  affording  proof 
not  only  of  a  warmer  climate  at  the  far  north  during  the  Mio- 
cene epoch,  but  that  a  part  of  the  plants  which  formed  the 
Miocene  flora  of  Europe  did  travel  by  the  land  now  isolated  of 
Greenland,  Iceland,  and  the   Hebrides.     Again,  the  Azores, 
Madeira,  and  the  Canaries  have  been  considered  as  the  remains 
oC  a  vast  continent  which  at  one  time  was  joined  to  America. 
Professor  Oliver  considered  there  was  a  communication  from 
Amierica  to  Eastern  Asia  along  the  direction  of  the  Aleutian 
lales.    Dr.  Hayden's  researches  seem  to  prove  that  this  Mio- 
cene lignite  formation    occupies    the  beds  of  extensive  lakes 
which  filled  deep  basins  on  the  surface  of  the  continent  when 
it  bad  emerged  from  the  cretaceous  sea,  the  lower  members 
caalj  of  the  series  containing  estuary  shells,  the  upper  being 
ireshwater  forms.    The  general  resemblance,  and  even  identity, 
<if    some  species  of  the  American  flora  to  that  of  Europe 
etxikingly  shown  in   the  species  of  Sequoia,  Glyptostrobus, 
Xaxodinm,  Sabal,  and  Popolus ;  while  two  spedes  of  Corylys 
cazuiot  he  distinguished  from  two  living  forms  of  the  temperate 
portions  of  America.     On  the  other  hand,  there  are  some 


striking  deflciencies,  as  Liqnidamber,  Quercns,  Magnolia,  Acer, 
Liriodendron,  and  Sassafras — all  of  which  are  members  of  the 
Miocene  strata  of  the  Old  World;  the  first  three,  however, 
occur  in  the  Pliocene  beds  of  New  Jersey,  and  Magnolia  and 
Quercus  in  the  Miocene  of  the  Mississippi  valley. 

The  occurrence  of  fossil  plants  in  Arctic  latitudes  which 
evidently  lived  on  the  spot,  some  of  which  are  specifically 
identical  with  the  Miocene  forms  of  Switzerland,  Germany,  and 
England,  is  very  interesting,  especially  when  we  compare  the 
separate  floras  and  their  general  relations  to  the  existing  vegeta- 
tion. From  the  observations  of  MM.  Heer  and  A.  De  Candolle, 
there  are  nine  families  of  phanerogamous  plants^  which  com- 
prise about  half  the  Swiss  Miocene  plants;  of  these  the 
LeguminossB  are  most  abundant,  then  follow  the  AmentacesB, 
and  particularly  the  CnpulifersB,  the  Cyperacesd,  the  Froteac^ 
(a  family  almost  limited  to  the  Cape  and  New  Holland),  the 
LaurinesB,  the  Compositaa,  the  AcerinsB,  and  a  great  number 
of  Conifer(B.  In  the  proportion  of  the  families  and  the  com- 
parison of  the  living  analogues,  the  Miocene  vegetation  some- 
what resembled  the  present  flora  of  the  United  States,  Mexico, 
and  Japan,  modified  by  forms  from  the  Mediterranean  and 
intertropical  regions,  and  even  with  Australia  and  Japan. 

In  the  British  Islands  are  the  Miocene  beds  of  Mull, 
Antrim,  and  Bovey,  Devon ;  of  the  fifty  species  of  plants  from 
the  latter  locality,  twenty-one  occnr  also  on  the  Continent, 
chiefly  in  lower  Miocene  or  the  Aquitanian  stage  of  it — the 
Bovey  flora  in  its  southern  character  corresponding  with  that 
of  the  lower  Miocene  of  Switzerland.  Among  the  more  notice- 
able forms  are;  Seguoia  CotUtscB,  two  species  of  Cinnamomum, 
Querctis  I/yeUi  (an  evergreen  oak),  a  palm,  a  vine,  a  fern, 
Pecopteris  lignttum,  species  of  Nyssa,  a  genus  at  present 
restricted  to  North  America.  Bovey  has  no  species  in  com- 
mon with  Iceland,  although  ,two  Iceland  species  have  been 
found  in  Mull.  Even  the  genera  are  distinct,  with  the  exception 
of  Sequoia  and  Quercus,  which  are  represented  by  distinct 
species. 

The  Arctic  Miocene  flora  contains  194  species,  of  which 
137  have  been  discovered  in  Greenland;  of  these  about  one-third 
agree  with  those  from  the  Miocene  deposits  of  Europe,  four  of 
them,  including  Sequoia  GouUsce,  being  found  at  Bovey  Tracey. 

The  existence  and  decay  of  this  abundant  arborescent  and 
shrubby  yegetation  during  the  long  Miocene  period  has  not 
been  without  its  economic  results,  for  it  has  contributed  to  the 
coal  deposits  of  Disco  Island,  the  suturbrand  of  Iceland,  the 
lignite  seams  of  Antrim,  Mull,  and  Bovey,  and  the  thick  beds 
of  brown  coal  (thicker  sometimes  than  the  seams  of  the  carboni- 
ferous period)  of  Prussia,  Austria,  and  other  parts  of  Europe, 
thus. supplying  in  many  localities  the  want  of  the  older  coal 
strata. 


The  Physical  Structure  of  the  Italians. — ^Professor  Lombroso 
read  an  essay  on  this  subjeot  before  the  late  International  Medical 
Congress,  in  Florenoe.  He  states  that  the  Italian  at  twent»y-one 
years  of  age  weighs,  upon  an  average,  62  kllog.  and  900  grammes ; 
which  ezoeeds  by  at  least  10  kilog.  the  average  weight  of  the  Frenofa 
and  Belgians,  and  is  the  same  as  that  of  the  Bussians  of  Easan. 
People  of  low  stature  weigh  proportionally  more  than  those  of  high 
statnxe.  The  Neapolitans  and  Venetians  are  the  tallest,  the  Saor- 
dinians  and  the  Calabrians  the  shortest  of  the  Italians.  Where  the 
people  are  shorter,  the  ox,  the  ass,  and  the  horse,  are  also  of  smaller 
stature.  Generally  the  inhabitants  of  large  oities  are  taller  than 
those  in  small  oities.  Blond  hair  is  found  more  oommonly  among  the 
Venetians  and  Lombards,  black  hair  among  the  Bomans,  Neapolitans, 
and  Calabrians.  The  climate  exercisea  a  great  influence  in  this  re- 
spect. The  northern  climate  produces  blond. hair,  the  southern  black; 
yet  race  is  very  often  viotorious  over  the  influence  of  climate,  and  a  few 
drops  of  Greek  or  Norman  blood  frequently  suffice  to  give  to  a  Sicilian 
blond  hair.  In  respect  to  length  of  limb,  the  Calabrian  is  marked 
by  the  extraordinary  length  of  his  arm,  the  Venetian  by  that  of  his 
leg;  the  former,  therefore,  approaches  more  nearly  the  type  of 
the  ape.  The  author  has  measured  more  than  two  thousand  skulls, 
from  the  twenty-first  year  and  upwards,  and  finds  that  the  cranial 
capacity  is  greatest  in  Tuscany,  next  in  Venetia  and  Liguria,  and 
least  in  Sioi^jrand  Sardinia.— (Reported  in  Allg, Med,  Central Zeitung.) 
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A  NEW  THEOET  OF  THE  MILKY  WAT. 

BT  B.  A.   FBOCTOB,  B.A.,  P.B.A.S. 

IR  W.  HERSOHEL'S  respect  for  existing  analogies 
— a  quality  which  is  perhaps  of  all  others  the  safest 
guide  for  the  scientific  explorer — led  him  to  adopt 
as  the  means  of  interpreting  his  noble  series  of  star- 
gaugings  the  hypothesis  that  there  is  a  general  uniformity  in 
the  distribation  of  the  stars  through  space.  He  adopted  this 
hypothesis  not  from  a  conviction  of  its  being  actually  true,  nor 
even  from  the  belief  that  it  is  approximately  so,  but  simply 
because  existing  analogies  seem  to  render  it  probable,  and 
because  it  formed  a  convenient  basis  for  calculation.  The 
existing  analogies  were  those  presented  by  the  solar  system. 
In  this  system  Sir.  W.  Herschel  recognized  a  number  of  discrete 
bodies,  not  equal  indeed,  but  comparable  inter  se  in  magnitude; 
not  uniformly  distributed,  but  still  not  aggregated  towards  one 
or  another  part  of  the  solar  scheme.  And  making  such  modi- 
fications as  seemed  requisite  in  comparing  a  system  not  regu- 
lated by  a  vast  central  orb  with  a  scheme  like  our  solar  system, 
it  seemed  likely  to  him  that  a  general  equality  of  magnitude, 
and  a  general  uniformity  of  distribution,  might  be  found  to 
prevail  among  the  members  of  the  sidereal  system. 

We  now  know  that  the  ideas  which  astronomers  had  formed 
of  the  solar  system  in  Sir  W.  Herschel's  day  were  very  far 
indeed  from  being  correct.  We  see  in  the  solar  system  a  com- 
plexity of  detail  and  a  variety  of  form,  structure,  aggregation, 
and  motion,  which  were  altogether  unknown  a  century  ago. 
And  I  cannot  doubt  that  if  the  view  we  have  of  the  solar 
system  had  been  presented  to  Sir  W.  Herschel,  he  would  have 
adopted  as  the  basis  of  his  star- gaugings  an  hypothesis  differ- 
ing altogether  from  that  of  which  he  actually  availed  himself. 
He  would  have  argued  that,  as  in  the  solar  system  there  are 
bodies  like  the  planets,  far  surpassing  the  other  members  of  the 
scheme  in  magnitude  and  in  importance ;  as  it  contains  zones 
of  minute  bodies,  such  as  the  asteroids  and  the  satellites  com- 
posing the  rings  of  Saturn ;  myriads  of  meteoric  systems  and 
countless  thousands  of  cometic  systems,  so  doubtless  in  the 
sidereal  system  there  are  many  forms  of  matter.  If  the  ana- 
logy of  the  solar  system  is  to  be  our  guide,  we  must  look  for 
Buna  equalling  or  surpassing  our  own  in  magnitude  and  splen- 
dour ;  for  clusters  and  systems  of  minor  suns,  whose  united 
mass  may  fall  short  of  the  mass  of  one  of  the  primary  stars ; 
for  aggregations  of  matter  in  portions  relatively  so  minute  as 
not  even  to  be  comparable  with  the  small  stars  found  in  true 
star-clusters ;  and  finally  for  systems  composed  of  materials, 
or  at  least  of  forms  of  matter,  differing  as  widely  from  the 
substance  of  the  suns  as  the  matter  composing  the  comet  does 
from  the  substance  of  the  earth  or  of  Jupiter. 

But,  even  independently  of  analogies  such  as  these,  his  own 
series  of  observations  led  Sir  W.  Herschel  to  feel  more  and 
more  doubt,  as  he  proceeded,  respecting  the  hypothesis  which 
he  had  made  the  basis  of  his  calculations.  It  is  only  necessary 
to  compare  the*  later  papers  he  sent  in  to  the  Eoyal  Society 
with  the  earlier  ones,  to  find  that  views  altogether  inconsistent 
with  his  initial  hypothesis  were  opening  out  before  him.  It 
was  in  those  later  papers  that  he  spoke  of  star-groups  in  the 
Milky  Way  clustering  towards  opposite  regions  of  the  heavens; 
of  stars  arranging  themselves  into  separate  systems ;  and  of 
the  signs  which  the  heavens  present  of  the  action  of  processes 
of  aggregation,  causing  "  the  gradual  dissolution  of  the  Milky 
Way." 

Sir  John  Herschel,  also,  in  carrying  out  the  system  of  star- 
gauging  among  the  Southern  stars,  was  led  to  notice  many 
features  which  the  hypothesis  of  a  tolerably  uniform  distribu- 
tion of  stars  could  not  satisfactorily  explain. 

Judged  according  to  Sir  W.  Herschel's  fundamental  hypo- 
thesis, the  sidereal  system  came  to  be  regarded  as  forming  a 
figure  resembling  that  of  a  cloven  disk,  and  the  Milky  Way 
was  explained  as  being  due  simply  to  the  greater  extension  of 
the  system  in  the  direction  of  the  medial  plane  of  this  disk. 


Sir  John  Herschel,  however,  from  his  observations  of  tke 
Southern  heavens,  was  led  to  suspect  that  this  theory  was  not 
strictly  correct.  He  speaks  in  one  place  of  certain  evidence, 
according  to  which  the  Milky  Way  would  come  to  be  regarded 
as  a  fiat  ring  seen  edge- wise.  And  in  many  places  he  speah 
of  the  difficulty  of  understanding  certain  features  according  to 
the  views  usually  accepted. 

It  seems  to  me  that  the  evidence  collected  respeciiDg  the 
Milky  Way  is  sufficient  to  lead  us  to  quite  another  view  of  its 
structure  than  that  to  which  Sir  W.  Herschel  waa  led  by  aa 
hypothesis  founded  on  the  incomplete  theories  which  astronomers 
in  his  day  had  formed  respecting  the  solar  system. 

Let  us  regard  the  matter  altogether  independently  of  pre- 
conceived opinions,  and  judge  simply  as  the  evidence  may  seem 
to  teach  us. 

In  the  woodcut  (see  page  69),  the  outer  figure  represenie  the 
Milky  Way  according  to  the  drawings  and  description  of 
Sir  John  Herschel.  The  mode  in  which  it  is  delineal^  needs 
no  explanation. 

Now,  in  regarding  this  picture  of  the  Milky  Way,  we  are 
forced,  I  think,  to  the  conclusion  that  neither  the  cloven^disk 
theory,  nor  the  flat-ring  theory,  accounts  satisfactorily  even 
for  the  principal  features  of  the  Milky  Way.  For  example, 
the  great  gap  which  crosses  it  in  Argo,  nearly  in  the  widest 
part  of  the  single  branch,  seems  utterly  inexplicable  on  either 
theory.  There  is  no  way  of  accounting  for  that  gap  if  we  are 
really  supposed  to  view  the  Milky  Way  from  a  point  within  its 
figure,  and  that  figure  resembles — however  roughly — either  a 
cloven  disk  or  a  flat  ring. 

But  let  us  pass  to  other  features.  Travelling  towards  the 
right  from  the  gap,  we  come  to  the  strange  semicircular  caritj 
with  a  well-defined  outline,  which  Sir  John  Herschel  has 
described  in  such  striking  terms.  A  cavity  of  that  figure  is  a 
remarkable  phenomenon,  and  is  surely  inexplicable  either  on 
the  flat-ring  or  cloven-disk  theory.  But  the  mere  distinctness 
of  the  outline  is  one  of  the  strongest  possible  proofs  that  the 
stars  which  form  that  portion  of  the  Milky  Way  constitute  a 
distinct  clustering  aggregation  from  which  we  are  separated  by 
an  enormous  and  comparatively  starless  interval. 

We  come  next  to  the  Great  Coal-sack  near  Crux,  almost 
opposite  to  which  is  a  well-marked  opening  in  Cygnus.  There 
are  also  other  strange  openings  through  different  parts  of  the 
Milky  Way. 

Now  I  cannot  but  think  that  an  argument  similar  to  that 
which  Sir  John  Herschel  has  applied  with  so  much  force  to  the 
Magellanic  clouds  applies  to  the  openings  in  Crux  and  Cygnns. 
He  argues  that  because  the  Magellanic  clouds  approach 
roughly  to  the  circular  figure,  therefore,  in  all  probability,  their 
real  figure  is  that  of  a  sphere :  the  chance  is  small  that  one  of  them 
is  a  cylindrical  system  seen  endwise,  but  the  chance  that  both 
are  is  altogether  evanescent.  Now  applying  the  same  principle 
to  the  Coal-sacks,  we  are  led  with  equal  certainty  to  the  con- 
clusion that  these  apertures  are  not  cylindrical  or  tunnel- 
shaped  openings  seen  endwise,  but  if  they  are  really  openings 
at  all  they  are  openings  through  a  system  which  is  not  very 
much  deeper-r-measured  in  the  direction  of  the  line  of  sight — 
than  the  greatest  width  of  the  aperture  itself. 

Judged  in  this  way,  the  parts  of  the  Milky  Way  which  lie 
round  a  **  Coal-sack  "  would  have  a  roughly  circular  section, 
and  not  that  enormous  extension  in  the  -direction  of  the  line  of 
light,  which  has  been  assigned  to  them. 

I  cannot  see  that  this  argument  is  at  all  less  sound  or  less 
effective  than  that  which  has  been  applied  by  Sir  John  Herschel 
to  the  Magellanic  clouds. 

There  is  another  feature  referred  to,  and  I  believe  discovered, 
by  Sir  John  Herschel,  which  is  also  full  of  meaning.  I  refer  to 
the  existence  of  narrow  and  sometimes  convoluted  streams  of 
stars,  branching  out  from  the  Milky  Way  itself.  Sir  John 
Herschel  says  of  these  that  we  ought  to  look  on  them  as  in  all 
probability  planes  or  scrolls  of  stars  seen  tangentially,  and  not 
as  branch-shaped  extensions  bristling  up  from  the  general  levdl 
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of  the  Milky  Way.  Ard  undotibtedly  if  the  ^(i]kj  Way  really 
have  a  great  ezteosion  in  the  direction  of  the  lin^  6f  sight,  it  is 
jast  that  we  ehonld  so  regard  these  ontljing  streaips.  But  if 
vre  jndge  of  them  without  any  reference  at  all  to  pre-existing 
theories,  we  are  gnided  by  strong  arguments  from  probability 
to  form  a  very  different  view.  The  chance  that  a  plane  system 
of  stars,  and  still  more  a  scroll  of  stars  should  be  turned  so 
directly  towards  the  sun  as  to  present  to  us  the  appearance  of 
B  straight  or  convolnted  lino  or  narrow  stream  of  stars,  is  small 
indeed.  The  probability  that  several  should  be  so  situated  may 
be  regarded  as  evanescent. 

Accepting  these  streams  as  having  a  roughly  circular  section, 
we  are  led  to  the  conclusion  that  the  Milky  Way  from  which 
they  extend  has  a  similar  section.  Tn  fact,  as  Sir  John  Her- 
Bchel  held  these  streams  to  be  really  planes  or  scrolls  because 
(I  assume)  he  assigned  to  the  Milky  Way  a  great  lateral  exten- 
sion, BO  by  inverting  this  argument  I  am  led  to  believe  that 
the  Milky  Way  has  not  a  great  lateral  extension  (compared  I 
mean  with  its  thickness),  becanse  the  streams  extending  from 
it  have  in  all  probability  a  section  of  ronghly  circular  figure. 

Other  arguments  there  are  that  space  will  not  permit  me  to 
dwell  upon  here,  which  point  in  the  same  direction. 

Now,  of  course,  if  the  Milky  Way  forms  in  reality  a  stream 
of  stars  cmidei  the  sidereal  system,  the  appearance  which  it 
presents  upon  the  heavens  might  be  expected  to  afford  some 
information  as  to  the  shape  of  that  stream,  or  at  least  of  that 
portion  which  is  cognizable  by  ns.  It  must  be  admitted,  how- 
ever, that  the  problem  of  interpreting  this  wonderful  stream  is 
one  of  enormous  difficulty.  Perhaps  it  is  one  which  men  will 
never  be  able  to  accomplish  in  a  perfectly  satisfactory  manner. 
It  is  only  necessary  to  contemplate  that  marvellous  maze  of 
star-streams  around  Scorpio  and  its  neighbourhood,  and  to 
read  the  account  which  Sir  John  Herschel  gives  (in  his  Gape 
Observations)  of  the  telescopic  aspect  of  this  region,  to  feel  how 
far  we  are  at  present  from  being  able  rightly  to  interpret  the 
mysteries  of  the  Galactic  circle. 

The  bolder  and  more  striking  features  of  that  circle  may, 
however,  be  studied  with  a  better  hope  of  their  being  success- 
fully interpreted.  A  th^ry  which  will  explain  the  gap  in 
Argo,  the  wide  break  of  one  stream  in  Ophinchus,  the  varying 
brightness  of  the  principal  stream  in  different  parts  of  its  length, 
and  other  features  of  this  kind,  may  reasonably  be  sought  for. 

I  have  endeavoured  in  the  inner  circle  of  the  figure  to  in- 
dicate a  spiral  which  seems  to  me  to  account  for  the  most 
striking  features  of  the  Milky  Way. 

Following  that  spiral  round  from  the  part  where  the  two 
loops  approach  each  other,  we  have  the  following  relations : — 

First  of  all,  the  gap  is  explained  by  the  fact  that  the  two 
loops  do  not  meet.  Then  remembering  that  the  spiral  is  sup- 
posed not  to  lie  in  one  plane,  but  (as  the  contorted  figure  of  the 
Milky  Way  obviously  suggests)  to  have  been  swayed  out  of 
that  plane  by  varying  attractive  influences,  we  see  that  where 
the  line  of  sight  is  directed  tangentially  to  either  loop,  the 
Milky  Way  might  be  expected  to  have  greater  width  than  else- 
where. This  explains  the  fan-shaped  expansions  on  each  side 
of  the  gap.  Then  on  each  side  of  these  expansions  we  see  the 
Milky  Way  double,  which  obviously  corresponds  to  the  relations 
exhibited  by  the  two  loops.  Following  the  wider  loop,  we  see 
that  the  double  part  of  the  Milky  Way  on  this  side  extends 
nearly  through  a  complete  semicircular  arc.  The  Coal-sack  is 
explicable  as  due  to  the  apparent  intercrossing  of  the  two  con- 
torted streams,  which  really  are  at  different  distances  from  the 
eye.*  The  brea^  in  the  further  branch  seems  readily  explicable 
as  due  to  the  great  distance  of  a  portion  of  this  branch.  But 
here  the  theory  derives  a  singular  support  from  the  actual 
relatiTe  brilliancy  of  different  parts  of  the  Milky  Way  in  this 
neigbbourhood.  Every  astronomer  knows  how  strangely  the 
light  of  the  Milky  Way  varies  in  and  near  Gygnus.  The  branch 

1  Iji%  file  large  maps  of  the  8.  D.  U.  K.  the  Milky  Way  is  depicted  near  Cms  and 
ArmOf  »9  if  the  o^ect  of  the  draughtsman  had  been  to  support  my  theorj.  In  Sir 
Jofin  H«ridkera  drawing,  howerir,  there  are  no  raoh  Tan«tiea  ox  briUiaocy. 


which  extends  from  the  Korthem  Coal-sack  towards  Albireo  is 
at  first  far  the  brightest,  and  then  fades  off  so  much  that  in 
Ophiuchus  it  is  wholly  lost.  The  other  branch,  on  the  con- 
trary, gradually  increases  in  brightness,  until  in  Aquila,  and, 
further  on,  in  Sagittarius,  it  forms  the  brightest  part  of  the 
whole  Milky  Way.  Now  this  part  which  is  so  very  bright 
corresponds  to  the  part  which  my  spiral  brings  so  very  near  to 
the  Sun. 

Passing  on  to  the  termination  of  the  second  branch  near 
Cygnus,  it  will  be  noticed  how  the  spiral  explains  the  strange 
extension  of  milky  light  from  Cepheus  towards  the  north  pole. 

Thence  the  stream  is  single,  growing  gradually  fainter  with 
increase  of  distance  towards  Canis  Minor  and  Monoceros. 

The  spiral  I  have  depicted  seems  so  satisfactorily  to  account 
for  several  of  the  more  striking  features  of  the  Milky  Way  as 
to  suggest  the  idea  that  it  probably  corresponds  somewhat 
closely  to  the  real  figure  of  that  star-stream.  I  am  sensible, 
however,  that  many  peculiarities  remain  unexplained  by, 
though  they  are  by  no  means  opposed  to,  my  theory.  It  must 
be  remembered  that  any  objections  founded  on  a  presumed 
equality  of  stars  throughout  the  Milky  Way,  or  of  a  general 
uniformity  of  distribution  throughout  the  spiral  stream,  do  not 
require  to  be  met ;  because  at  the  very  beginning  of  this  inquiry 
I  have  abandoned  such  hypotheses  as  inconsistent  with  existing 
analogies. 

For  example,  there  may  be  parts  of  this  Milky  Way  so  consti- 
tuted, that  if  we  were  to  remove  further  and  further  from  them, 
we  should  see  them  gradually  assuming  the  form  of  irresolvable 
nebulosity.  But  there  may  be  other  parts  which  would  never 
assume  that  appearance,  let  their  distance  be  what  it  might — 
the  distribution  and  magnitude  of  the  component  stars  being 
such  that  the  stars  would  vanish  through  effect  of  distance, 
before  the  distances  apparently  separating  them  became 
evanescent. 

I  may  add,  as  a  striking  confirmation- of  a  portion  of  these 
views,  that  among  the  lucid  stars  along  the  part  of  the 
Milky  Way  which  lies  nearest  to  the  sun,  according  to  my 
?iew,are  those  which  have  been  actually  found  to  be  nearest  to  us. 

It  must  be  understood  that  I  regard  the  Milky  Way  as 
simply  the  condensed  part  of  a  spiral  of  small  stars,  which  has 
been  swayed  into  its  present  figure  by  the  influence  of  large 
stars — the  lucid  stars  seen  in  the  Milky  Way.  The  myriads 
of  small  stars  not  lying  in  or  near  the  Milky  Way  must  yet 
belong  to  the  same  system,  and  in  some  instances  seem  to  obey 
somewhat  similar  laws  of  aggregation.  The  nebulse,  so  far  as 
the  evidence  from  probability  extends,  would  appear  to  be  groups 
formed  from  among  those  stars  that  have  not  fallen  under  the 
influence  of  the  large  stars  which  have  brought  the  Milky  Way 
spiral  to  its  present  figure.  In  the  Magellanic  clouds  we  see 
the  action  of  processes  which  have  tended  to  form  spherical 
clusters  of  enormous  dimensions,  in  which  both  forms  of  aggre- 
gation are  met  with. 

Why,  in  different  parts  of  the  sidereal  system  different  pro- 
cesses of  aggregation  should  have  taken  place,  we  cannot  yet 
distinctly  see.  But  some  of  the  striking  discoveries  which  have 
recently  been  made  by  astronomers  afford  promise  that  light 
will  soon  be  thrown  on  these  perplexing  questions. 

P.S. — If  my  views  respecting  the  Milky  Way  are  correct,  it 
obviously  follows  that  there  are  parts  of  the  Milky  Way  where 
traces  of  annual  parallactic  displacement  might  be  looked  for 
amongst  telescopic  stars.  One  instance  of  such  motion  would 
force  us  to  modify  all  the  views  at  present  accepted  respecting 
the  sidereal  system. — Fciper  Bead  before  {he  Boyal  Astronomical 
Society,  Dec,  10. 


Cincliona. — ^The  culture  pf  the  cinchona,  or  Peruvian  bark,  in  St. 
Helena,  is  progressing  Batisfactorilj.  Tlie  plants,  says  the  Journal 
of  the  Society  cf  Arts,  are  all  in  exce&ent  health,  and  have  a  fine  green, 
vigoroofl  appearance.  There  are  now  about  4,000  planted  out,  and 
it  is  thought  a  sufficient  number  can  be  obtained  from  them  to  stock 
the  whole  colony. 
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COLLIERY    EXPLOSIONS   PEEVENTED    BY   A 
COAL-CUTTING  MACHINE. 

■HE  appaiatag  in  the  anneied  figure,  and  which  ia 
devised  to  prevent  coUierj  eip]ogioiiB,  by  proTiHiag 
for  the  removal  of  the  coal  from  its  Led  without 
blasting,  is  the  inventioii  of  MesBrs.  Jones  and  Bidder, 
and  should  have  bean  noticed  before  now  had  not  the  blocks 
been  accidentally  mislaid.  "  Bettor  late  than  never,"  we  lay 
the  following  description  irom  the  Mining  Journal  before  oar 
leadeTB  : — 

Messrs.  Jones  and  Bidder's  method  oonsists  in  breaking 
down  coal,  elate,  stone,  and  other  minerals  by  means  of  appa- 
ratuf  wherein  two  or  more  wedges  are  caused  to  be  driven  con- 
secutively by  hydraulic  or  screw  power  between  the  surfaces  of 
the  Bobstancea  to  be  broken  down.  The  arrangement  of  appa> 
ratas  for  this  pnrpose  may  be  variously  modified,  but  bj  pre- 
ference they  employ  apparatns  constructed  as  follows  : — Two 
tension-bars  or  rods,  either  formed  of  two  separate  pieces  or  of 
one  looped  piece,  are  inserted  into  the  hole  cut  in  the  coal  or 
other  snbatance,  the  outer  ends  of  which  bars  are  connected  to 
the  cylinder  of  a  hydraulic  ram  or  prees,  or  to  the  framing,  or 
screwed  nat  or  boss  carrying  a  screw  spindle.  Between  the 
tehsion-boTS,  at  their  innermost  end,  is  placed  a  clearance-box, 
and  then  two  metal  pres sing-blocks,  between  which  is  after- 
wards forced  first  a  single  w^ge  by  the  action  of  the  ram.  of 
the  hydranlio  press,  or  of  the  screw  spindle ;  the  ram  or  screw 
spindle  is  then  withdrawn,  and  a  second  wodge  is  inserted, 
either  between  the  one  side  of  the  first  wedge  and  that  of  one 
of  the  pressing-blocks,  or  the  first  wedge  may  be  made  as  a 
split  wedge,  and  the  second  wedge  be  driven  between  the  two 
parts  thereof.  If  requisite,  a  third  wedge  may  in  like  manner 
be  driven  in,  and  so  on  until  a  sufficient  wedging  action  is 
obtained  to  effect  the  breaking  down  of  the  mass  desired  to  be 
removed.  The  wedges  and  pressing-blocks  may  be  formed 
either  so  as  to  cause  the  pressing-blooks  white  expanding  to 
retain  at  first  a  position  parallel  to  each  other  by  making  these 
with  inner  inclined  surfaces,  similar  to  the  inclined  suifaces  of 
the  wedges,  or  they  may  be  arranged  so  as  to  form  from  the 
commencement  a  gradually  increasing  angle  with  each  other. 
Tlie  wedges  can  pass  beyond  the  pressing -blocks  and  into  the 
clearance -box,  which  thus  allows  them  to  impart  a  greater 
lateral  motion  to  the  pressing-blocks  than  wonld  be  the  case 
were  the  clearance-box  not  employed;  it  may,  however,  in  some 
cases,  be  dispensed  with  when  no  great  lateral  motion  is  re- 
qnired.  The  ends  of  the  tension-bars  are  by  preference  made 
detachable  from  the  hydraulic  press  for  introducing  the  wedges 
con  seen  tively.  When  the  apparatus  ia  worked  by  hydranlio 
power,  they  prefer  to  constrnot  the  hydranlio  press  with  the 
force-pump  formed  in  one  therewith,  or  fixed  directly  thereto, 
and  it  may  be  constructed  either  witL  a  closed  receptacle  con- 
taining the  requisite  charge  of  water  for  working  it,  or  the 
water  may  be  supplied  through  a  suction-pipe  from  a  sepa- 
rate reservoir.  This  arrangement  of  apparatus  may  also  be 
employed  in  some  cases  with  effect  with  one  wedge  only,  as  by 
forming  the  preesing-blocks  parallel — that  is,  without  inclin^ 
surfaces  corresponding  to  those  of  tbe  wedge,  as  heretofore  pro- 
posed— they  are  enabled  to  obtain  an  expansion  equal  to  the 
entire  thictmess  of  the  wedge,  instead  of  equal  only  to  a  small 
portion  thereof,  as  would  otherwise  be  the  case. 

The  advantages  claimed  for  the  improved  apparatus,  in 
addition  to  the  absence  of  the  noxious  vapoura  in  the  mine  and 
the  danger  resultbg  from  the  nse  of  blasting-powder  are — 
firstly,  a  great  saving  in  the  time  employed  in  effecting  the 
breaking  down  of  the  coal  or  other  material,  owing  to  the 
almost  unlimited  power  which  is  available  by  thetr  system, 
enabling  them  to  break  down  at  one  operation  far  greater 
masses  than  can  be  effected  bj  blasting  i  and,  secondly,  the 
avoidance  of  the  great  deterioration  of  the  coal  or  other  mineral 
which  takes  plaoe  when  blasting-powder  is  nsed,  owing  to  the 
large  quantities  of  small  fragments  or  "  slack  "  which  are  pro- 
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dnoed  therel^.  In  the  annexed  diagrams,  fig.  1  bIiowb  a  put 
eectioiiBl  Bide  eleratiou  of  the  apparatat ;  fig.  2  ahowa  a  plan 
of  UiB  oame ;  and  figs.  3  to  8  show  details  to  aa  enlarged  Roale. 
Similar  letters  of  reference  indicate  aimilar  parta  is  each  of  the 
figures.  A  A  are  the  tension-bars  of  ntoaght-iron,  ateel,  or 
othn  metal  capable  of  withstanding  considerable  teuaional 
strain.  Tbese  bars  maj  either  bo  formed  of  one  piece  bent 
ronnd  at  a  so  as  to  form  a  loop,  or  tbej  maj  be  two  separata 
bars  connected  together  at  a.  These  ban  are  inserted  into  a 
hdt  oat  in  the  coal  or  other  mineral  B,  to  be  broken  down  in 
the  manner  shown,  the  ends  thereof,  which  pniject  bsTond  the 
bee  of  the  mineral,  being  widened  ont  for  the  reception  of  the 
cylinder  D,  of  the  hjdranlio  press  between  them,  to  which  thej 
are  conneoted  bj  T-heads  formed  at  their  extremities,  being 
made  to  catch  against  lugs  e  c,  on  a  collar  G  ssoared  to  the 
cjlinder.  Before  the  tension-bam  are  placed  in  the  hole  a 
(dearonos-bm,  E,  is  first  placed  between  them  at  the  eitreme 
end  of  the  loop,  after  which  the  two  pressing  blocks  F  P  aie 
inserted,  the  sectional  form  of  which  blocks  is  shown  more 
claarlj  at  the  enlarged  section  of  fig.  3  ;  lastly,  the  two  wedges, 
or  the  donble  or  split  wedge  O  O,  shown  enlarged  at  fig.  6,  are 
imtrodnoed  between  the  bars  A  A,  so  that  their  points  Jnst  enter 
tlie  small  interstice  between  the  pressing-blocks.  The  parts 
A,  X,  F,  and  Q  thos  put  together  ore  then  inserted  into 
the  hole  in  the  material  B,  and  the  bydranlio  press  D  is 
connected  to  the  bars  A  A,  as  above  described.  The  press 
I>  haa  a  plnnger  d  d',  the  front  part,  d\  of  which  projects 
between  the  tension-bars,  A  A,  as  shown,  and  is  formed  either 
as  shown  in  enlai^ed  cross  section  at  fig.  4,  or  as  at  fig.  5, 
To  the  back  end  of  the  press  D  is  fixed  the  pomp  H,  worked 
t^  mMUiB  of  the  handle  L,  and  inclosed  in  the  reserroir  I, 
containing  the  water  required  for  working  the  prees.  The 
px«M  being  pot   in  Kotioa  the  plnnger  fisoea  tJu  donble 


wedge  G  forward  between  the  pressing-blocks  F,  thereby  forcing 
these  asnnder  in  an  angnlar  direction,  and,  coneeqnently, 
canaing  them  to  exert  a  powerfal  bnreting  strain  npon 
the  sides  of  the  hole.  By  forming  the  inner  sorfaoes  of  the 
pressing  blocks  inclined,  corresponding  more  or  less  with  the 
taper  of  the  wedge,  this  first  expansion  of  the  blocks  may  be 
.effected  in  a  more  or  less  parallel  direction  instead  of  angnlar. 
The  otqeot  of  the  clearance-box  is  to  allow  of  the  points  of  the 
wedges  being  driven  past  the  inner  ends  of  the  pressing-blocks, 
so  as  to  effect  nn  increased  expansion  of  these  ends  ;  where  this 
is  not  reqnired  the  olearanoe-box  may  be  dispensed  with-  The 
doable  wedge  Q  having  been  driven  in  to  the  reqnired  extent, 
the  press  is  detached  from  the  tension-bata  A  A,  which  is 
efiected  by  first  opening  a  passage  of  oommnnication  between 
the  reservoir  I  and  cylinder  J)  by  means  of  the  screw  J,  so  as 
to  allow  the  water  to  flow  from  the  latter  back  into  the  former, 
after  which  the  press  is  poshed  forward  slightly,  so  as  to  re- 
lease the  T-heads  of  the  tendon-bars  from  the  logs  e,  where- 
upon the  tension-bars  are  sprang  open  and  the  press  removed. 
Another  wedge  O',  shown  enlarged  at  fig.  7,  is  now  placed 
between  the  tension-bars  A  A,  so  that  its  point  fits  into  the 
space  g  (fig.  6),  formed  between  the  two  parts  of  the  donble 
wedge  O.  To  facilitate  the  correct  insertion  of  the  wedge,  for 
this  purpose  a  handle  K  (fig.  8}  is  screwed  into  the  rear  end 
thereof,  which  is  removed  when  the  wedge  is  in  position.  The 
press  is  then  again  attached  to  ike  tension-bars,  and  the  wedge 
Q'  is  forced  in  between  the  two  parts  of  the  donble  wedge, 
thereby  effecting  a  still  greater  expansion  of  the  pressing-blocks  ; 
and  in  like  manner,  one  or  more  other  wedges  may  be  conse- 
cutively forced  in,  as  indicated  at  fig.  2,  nntU  the  accumnlated 
pressure  thus  prodnced  is  sufficient  to  break  down  the  mass  of 
oool  or  other  material  operated  upon. 
The  invention  can  also  be  modified  so  as  to  employ  acreir 
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mAtaA  of  bjdnralic  power*  Tbe  arraDgemeDt  of  the  tennon- 
bart  and  pre^tnDg-yockf  is  nmilar  to  that  used  with  bjdraolic 
power ;  l/nt  the  h jdranlie  preM  ia  replaced  hj  a  frame  wherein 
ia  a  slot  with  a  worm  wheel  in  it,  fitting  with  a  female  screw 
thread  npon  a  screw  spindle,  formed  with  flat  npper  and  lower 
toffaces,  and  passing  through  correspondingly -formed  holes  in 
the  hof^ses  of  the  frame,  so  that  it  can  move  through  bnt  cannot 
turn  in  the  latter.  In  gear  with  the  wormwheel  is  the  worm 
the  spindle  of  which  is  carried  \j  brackets  on  the  frame,  the 
ends  of  the  spindle  being  formed  to  receiTe  a  ratchet  leirer  for 
rotating  the  same.  The  ends  of  the  tension -bars  are  formed 
with  logs,  which  catch  behind  keys  bearing  against  other  lags 
formed  on  the  frame,  so  that  the  frame  is  bj  this  means  con- 
nected to  and  disconnected  from  the  frame  bj  merely  inserting 
the  keys,  and  without  having  to  spring  open  the  tension-bars. 
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REVIEWS  OF  BOOKS. 

Geology  and  Revehiiion  ;  or,  the  Ancient  Histo^-y  of  tlie  Earth 
considered  in  the  Light  of  Geologiral  Fad$  and  Revealed 
Religion.  With  Illastrations.  By  the  Bey.  Gebald 
MoLix>T,  D.D.,  Professor  of  Theology  in  the  Boyal  College 
of  St.  Patrick,  Maynooth.     London  :  Longmans.     1870. 

THERE  is  perhaps  in  the  whole  range  of  philosophical  pro- 
blems none  which  is  at  once  more  delasive  to  the  general 
reader,  more  hopeless  to  the  man  of  science,  or  more  attractive 
to  the  theologian  than  the  oft-attempted  one  of  a  reconciliation 
between  Scriptnre  as  it  is  literally  interpreted  and  the  current 
doctrines  of  geology.  Mantell,  Miller,  Buckland,  Pye  Smith, 
Hitchcock,  and  a  host  of  others  have  all  made  an  effort  to 
establish  some  sort  of  explanation  of  the  diametric  opposition 
between  the  literally  accepted  account  of  creation  given  by 
Hoses  and  that  which  evolves  itself  out  of  the  study  of  the 
geologic  record  written  in  the  "  Great  Stone  Book  of  Nature." 
Nor  is  it  too  much  to  say  that  each  and  all  have  signally  failed. 
They  have  built  up  an  ingenious  structure,  which  has  crumbled 
down  in  the  course  of  a  few  years,  and  has  leflb  the  theology  of  the 
"word-and-letter'' school  more  naked  and  defenceless  than  ever. 
Nothing  daunted  by  these  failures,  the  author  of  the  present 
volume,  a  very  distinguished  and  respected  Boman  Catholic 
divine,  has  come  to  the  breach,  and  without  rejecting  Geology 
as  absolutely  unsound  and  unreliable,  he  attempts  to  show 
that  many  of  her  conclusions,  in  so  far  as  they  strike  at  Scrip- 
tural teaching,  are,  at  best,  baseless  fabrics  of  a  vision.  But 
how,  it  will  be  asked,  does  he  do  this  ?  By  confessing  that 
Scripture  is  misinterpreted,  not  by  denying  the  facts  of  palaeon- 
tology. Dr.  Molloy's  idea,  by  no  means  a  novel  one,  is  to  the 
effect  that  the  only  dates  which  the  Bible  really  deals  with 
commence  with  the  creation  of  Adam  as  the  first  man.  The 
period  which  elapsed  between  Adam  and  Christ  he  settles, 
within  round  numbers,  to  be  some  few  thousand  years  at  the 
utmost.  The  eras  before  the  creation  of  Adam'  may  have 
represented  any  limitless  period,  so  far.  as  the  Bible  is  con- 
cerned, and  the  author  hypothetically  regards  them  as  corre- 
sponding tolerably  exactly  with  the  five  first  days. 

Now,  how  is  an  argument  of  this  kind  to  be  dealt  with.  It 
is  not  novel,  but  how  shall  it  be  exposed  P  The  difficulty  is  a 
great  one.  Perhaps  the  simplest  reasoning  is  that  which  asks. 
Would  any  divine  have  accepted  Dr.  Molloy's  idea  a  hundred 
years  ago  P  and  if  not,  is  it  not  clear  that  the  interpretation  of 
the  Scriptnre  to-day  may  not  bo  one  whit  nearer  the  truth  than 
that  which  the  learned  and  pious  theologians  of  a  century  back 
would  have  sworn  by  at  the  stake  P  And,  again,  if  this  view  of 
the  seven  days  be  correct,  what  becomes  of  that  beautiful 
analogy  which  Moses  laid  down  in  the  Sabbath  commandment, 
"  for  in  six  days  the  Lord  made  heaven  and  earth,  and  all  that 
in  then)  is,  and  rested  the  seventh  day  **  P  Eeally,  we  do  not 
see  that  Dr.  Molloy's  "  reconciliation  '*  is  anything  more  than 


one  of  a  number  of  ingenious  hypotheses  which — Scriptural 
phrase  being  made  elastic  for  the  purpoee — ^may  be  framed  to 
meet  the  ends  of  Geology. 

These,  however,  are  not  the  most  serions  objections  to  the 
author's  well-intentioned  effort  to  exorcise  Scepticism.  There 
is  a  flaw  far  deeper  in  Dr.  Molloy's  argument,  and  one  which 
indeed  renders  his  reasoning  absolutely  without  foundation. 
Dr.  MoUoy  has  worked  up  the  elements  of  Geology  with  oon- 
siderable  ability,  and  has  produced  a  very  readable,  well-written 
work  ;  but  he  has  ignored  all  the  grei^  leading  fiseta  in  that 
science  which  is  tbe  handmaid  of  Geology,  PrdiistcHric  ArchsBo- 
logy.  He  takes  no  cognizance  of  the  fact  that  even  if  we 
accept  the  view,  that  the  Bible  tells  ns  of  the  first  creation  of 
man,  and  assures  ns  that  the  period  between  that  event  and 
the  coming  of  Christ  is  within  6,000  years,  there  is  still  terrible 
discrepancy  between  the  Bible  so  interpreted  and  the  clearly 
established  truths  in  regard  to  the  antiquity  of  man.  What  is 
the  £oa:ce  of  Dr.  HoUoy's  labours  to  reconcile  Scripture  and 
Science  if  he  admits  that  the  one  sets  down  the  age  of  the 
human  race  at  something  certainly  under  10,000  years,  and 
that  the  other  alleges  with  equal  distinctness  that  200,000  years 
have  expired  since  man's  appearanee  on  the  globe  P  As  the 
Poet  Laureate  expresses  it, — 

"  So  many  a  million  of  agea  was  spent  in  the  framing  of  man." 

It  appears  to  us  that  all  the  author's  labours  are  vain,  and 
that  he  has  left  the  difficulty  practically  where  he  took  it  up. 
If  theologists  are  satisfied,  as  they  of  course  are,  that  whatever 
the  records  of  Geology,  the  records  of  Scripture  must  always 
be  true,  it  is,  we  think,  a  pity  to  make  Geology  a  sort  of 
Procrustean  bed  on  which  the  Bible  is  either  drawn  out  or  cut 
down  to  the  required  limit  by  some  writer  with  more  of  faith 
than  wisdom.  For  this  reason,  then,  we  disapprove  of  books 
like  the  present.  Of  one  thing  we  are  convinced.  Treatises  like 
that  of  Dr.  MoUoy,  in  which  the  Bible  is  made  to  tell 
the  required  story,  and  in  which  so  much  of  scientific 
truth  as  is  demanded  is  told  and  no  more,  are  the  step- 
ping-stones of  Scepticism,  by  which  the  young  mind  passes 
across  the  stream  of  doubt  into  the  region  of  unequivocal 
Atheism.  If  reverend  and  well-disposed  writers  like  the  author 
of  the  present  work  could  only  see  the  mischief  they  are 
doing  to  their  own  cause,  we  feel  confident  they  would  stay 
their  hands.  Such  books  may  allay  the  temporary  qualms  of 
the  unthinking,  who  really  require  no  assurance,  bnt  to  the 
young,  earnest,  thoughtful  mind  they  give  the  impression  that 
the  foundations  of  theology  must  be  fearfully  insecure,  when 
divines  like  Dr.  MoUoy  are  forced  to  twist  and  wring  and  turn 
and  distort  the  old  interpretation  of  the  Bible,  in  order  to  meet 
the  demands  of  modem  discovery. 

This  work  is  of  a  school  that  we  had  thought — nay,  almost 
hoped — was  extinct;  bnt  it  is,  nevertheless,  not  without  in- 
terest ;  and,  however  imperfect  it  may  be,  we  must  not  let  its 
defects  mar  our  opinion  of  the  great  zeal  and  honest  wishes  of 
the  author.  Dr.  Molloy  has  made  a  good  effort,  and  he  has 
failed ;  bnt  the  fault  is  none  of  his.  His  book  has  been  badly 
printed,  and  is  defaced  by  various  typographical  errors.  In 
one  chapter  the  sea  of  the  Chalk  Period  is  throughout  spok^i 
of  as  the  Crustaceous  Sea ;  and  this  is  only  one  sample  of  the 
errata. 

The  EariVe  History^  or  First  Lessons  in  Geology.     Bj  D.  T. 
Ansted,  M.A.,  F.E.S.     London :  Allen.     1869. 

ACONTEMPOEARY,  in  a  captious  desire  to  redeem  its 
waning  reputation  as  a  Scientific  tTonrnal,  has  thought 
fit  to  quarrel  with  the  author  of  this  little  school-book  because 
he  was  honest  enough  to  admit  that  certain  facts  in  the  dis- 
tribution of  animal  life  were  difficult  of  explanation.  We 
dissent  from  such  an  idea.  It  is  far  better  to  admit,  espe- 
cially to  the  young,  that  certain  phenomena  are  as  yet 
unexplained,  than  to  give  them  an  explanation  which  id 
inexact,   or  to   leave  the  matter  altogether    unreferred  to. 


.  J«B.  19,  1870.3 


SOIENTIPIO  OPINION. 


71 


This  little  book  of  Professor  Ansted's  is  Tery  modest;  it 
is  addressed  to  schools  principally,  and  is  really  a  good 
little  Tolume  in  its  way,  being  condensed,  very  clear  and 
\fell  written,  occasionally  illastrated,  covering  only  200  pages, 
and,  withal,  sold  at  an  absurdly  low  price.  It  contains  nothing 
new,  of  course.  It  is  simply  a  summary  of  the  leading  facts 
and  principles  in  geology  and  palsBontology  intended  for  the 
use  of  pupils  in  our  large  schools.  It  seems  to  us  very  well 
executed,  and  we  can  only  say  we  wish  that  all,  even  of  our 
seientifio  friends,  were  conversant  with  everything  that  it 
teaches.  Messrs.  Allen  are  to  be  congratulated  on  their  enter- 
prise in  issuing  so  cheap  a  series  of  scientific  manuals  for  the 
young. 

The  British  Journal  Photographic  Almanac  for  1870.  Edited 
by  J.  T.  Tatlob.     London  :  Greenwood. 

The  Year-Booh  of  Photography  and  Plwtographic  News  Almanac 
for  1870.  Edited  by  G.  Wharton  Simpson,  M.A.,  F.S.A. 
London :  Piper  &  Garter. 

THE  words  of  the  old  song,  "  How  happy  could  I  be  with 
either,*'  recur  to  us  as  we  glance  at  these  excellent  pho- 
tographic year-books.  Each  contains  an  almanac  and  a  com- 
pilation of  articles  and  extracts  which  must  be  most  useful  to 
both  professional  and  amateur  photograpers.  Each  is  edited 
by  a  gentleman  well  known  in  the  world  of  photography  for  his 
scientific  and  literary  reputation.  Both  are  so  good  that  we 
cannot  choose  between  them,  but  must  leave  our  photographic 
readers  to  draw  their  own  conclusions  as  to  their  respective 
merits. 
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It  is  distinctly  to  be  borne  in  mind  tbot  we  do  not,  by  inserting  letters,  convey 
any  opinion  fayourable  to  their  contents.  We  open  our  columns  to  all,  without 
leaning  to  any ;  and  thus  supply  a  obannel  for  the  pubUcalion  of  opinions  of 
all  shines. 

No  notice  whatever  will  be  taken  of  anonymous  communications. 

We  cannot  undertake  to  return  rejected  communications. 


The  Value  op  Negative  Evidence  in  Qeoloot. — From 

An  Old  ^tagbb. 

Sib, — ^I  observe  in  your  lost  number  a  letter  from  a  modest  "Young 
Beginner/'  which  touches  upon  many  points  in  geology,  on  which  there 
is  much  popalar  misconception.  Allow  me  very  briefly,  as  an  **  Old 
Stager,"  to  give  a  few  words  in  reply. 

All  testimony  of  rooks  that  can  bo  regarded  as  worthy  of  the 
smallest  value  is  positive,  not  negative.  The  absence  of  fossils  of  a 
certain  kind,  assumed  because  sach  fossils  have  not  yet  been  deter- 
mined, is  no  proof  whatever  that  the  animals  that  would  have  left 
such  fossils  did  not  exist.  I  would  ask,  in  reply  to  your  correspondent, 
What  remains  of  quadrapeds  or  birds  would  probably  be  found  in  the 
bed  of  any  great  existing  ocean  if  elevated  ?  What  remains  of  such 
animals  would  be  found  in  any  part  of  the  southern  hemisphere  (where 
there  are  numerous  large  islands  with  a  very  scanty  fauna  of  verte- 
brata),  if  elevation  were  now  to  take  place,  and  such  areas  as  those 
occupied  by  paloDozoic  formations  in  the  northern  hemisphere  wore  laid 
bare  P  All  we  know  of  the  paJsaozoio  rocks  is  that  the  coal-measures, 
although  certainly  formed  near  land,  were  as  certainly  deposited  near 
such  lands  as,  judging  by  existing  analogies,  would  contain  little  of 
vertebrate  life  at  all,  and  very  little  indeed  of  mammalian  life.  Witness 
the  vast  accumulations  of  vegetable  life  in  the  northern  part  of  Soath 
America,  almost  to  the  exclusion  of  such  vertebrata  as  would  leave 
fossil  remains  in  any  proportion  to  the  magnitude  of  the  deposit.  All 
the  other  paUeozoio  rocks  appear  to  have  been  deposited  under  con- 
ditions in  the  very  highest  degree  unfavourable  to  the  preservation  of 
any  other  vertebral  remains  than  fishes.  Even  fishes'  remains  woald 
rarely  be  found  in  deposits  mode  in  deep  water,  and  hitherto  not  a 
fragment  of  vertebrata  has  been  dredged  from  the  open  Atlantic, 
notwithstanding  the  vast  amount  of  such  life  in  the  ocean  above. 

There  is  really  no  gradual  dying  out  of  life  in  the  older  rocks.'  All 
that  is  reasonable  to  assume  is  that  these  old  rocks  were  formed  in 
waters  that  contained  but  little  of  the  higher  forms,  but  this  is  by  no 
means  inconsistent  with  the  existence  of  such  forms  elsewhere.  This 
is  what  geology,  or  rather  palasontology,  really  shows.  All  that  your 
correspondent  considers  shown  is  only  inferred,  not  from  evidence,  hut 
from  the  absence  of  evidence. 

Assertions  in  geology  are  easy,  especially  when  made  from  imperfect 
evidence.  Proof  in  geology  is  difficult,  because  it  can  only  be  obtained 
from  complete  evidence.  In  no  science  is  patience  more  needed,  and 
in  none  are  premature  conclusions  more  likely  to  be  upset.  Such  terms 
as  the  "  age  of  reptiles  "  ought  not  to  be  made  use  of,  and  as  to  the 
age  of  coal  geologists  know  well  that  the  term  is  an  absurdity  as 
usually  applied.  Coal  exists  of  all  ages,  from  the  oldest  to  the  newest. 
Perhaps  reptiles  did  so  too. 

It  is  true  that  eminent  geologists  have  endeavoured  to  obtain  time 
and  limits  for  the  deposit  of  certain  rocks.  They  have  done  so,  I 
suppose,  rather  in  the  hope  of  ultimately  coming  to  some  conclusion 
than  of  really  dogmatizing  in  the  present  state  of  science.  The  very 
fact  that  the  limits  are  given  so  widely  is  a  proof  that  they  are  not 
regarded  as  of  much  value.  Some  of  us  regret  that  the  attempt  has 
been  made. 

Tour  correspondent  and  readers  may  rest  satisfied  that  the  time 
has  not  yet  come  for  absolute  conclusions  on  the  subjects  alladed  to, 
and  that  there  is  still  much  to  do  in  the  accumulations  of  facts. 

An  Old  Staoeb. 


The  Eabth  not  a  Globe  ! ! — From  Mb.  B.  A.  Fboctob. 

Sib, — It  may  amuse  your  readers  to  hear  that  your  jocular  cor- 
respondent, Mr.  John  Hampden,  has  promised  to  take  500  copies  of 
my  new  Star-Atlas,  if  I  will  but  demonstrate  that  the  earth  is  a  globe. 
With  your  permission,  I  will  forward  my  reply  to  this  munificent 
offer  through  your  columns.  Tours  truly, 

BiCHABD  A.  PbOCTOB. 

To  Mr.  John,  Bartypden,  Swindon* 

Dear  Sib, — My  friend,  Mr.  Brothers,  has  forwarded  me  your 
amusing  letter.  You  have  worked  hard  at  your  little  joke,  and  de- 
serve a  reply.  I  have  not  the  least  notion  of  trying  to  demonstrate 
to  you  that  the  earth  is  a  globe — a  difficult  task  I  shocdd  say ;  but  I 
have  a  hint  or  two  to  offer  about  your  forthcoming  work. 

The  first  edition  was  not  bad  ;  Professor  De  Morgan  mode  us  all 
eiigoy  it  immensely  at  *tho'  Boyal  Astronomical  Society.    But  while 
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will  nHihttril  to  aaniae,  it  wanted  pranhig.    Now,  if  yoa  will  permit 
■M,  I  win  suggest  a  few  of  the  most  needed  eieisions. 
I  ildnk   I  woold   drop  ibe  eanal  ezperimeni.    In  the  pictnre, 

»,  but  that  is  not  my  olgeelaon.    Ton  know  the 
and  that  spoils  the  whole  thing. 


Pahaps,  too,  it  would  be  as  well  if  yoa  omitied  the  air-gon  expert- 
To  aay  that  ont  of  forty  balls  fixed  straight  np,  two  fell  back 
into  tha  ■nmle,  is  like  aaying  one  has  tossed  ''heads"  fifty  times 
mnin^.    [Jfem.— Aboro  all  things  do  not  let  Mr.  Bowbotham's 

Then  tha  cstaets  should  be  remored  sltogetiier.  Soppoee  some 
one  loolEed  them  ont,  where  would  yoor  case  be?  For  example, 
Faialiaz  a^s  a  certain  captain  saw  the  pole  star  from  the  latitude  of 
Osptieora,  and  he  qootea  the  Time$  to  that  effect.  Bat  one  has  cmly 
to  torn  to  the  partkailar  somber  named,  to  see  that  the  captainV  ship 
was  in  the  Istitade  of  Cancer  at  the  time.  IHdppy  Thonght — If  yoa 
do  not  omit  the  story,  gire  a  wvoog  date.]  Again,  there  is  the  bottle- 
stoiy  from  Boss's  Antardte  Voyages.  Ton  may  depend  on  it  some  one 
will  look  this  np,  and  find  that  a  little  joke  has  been  played  npon 
them.  It  is  ntneh  the  same  with  erexy  other  extract  in  the  book,  so 
far  as  my  memory  serres.  Either  omit  them,  or  slip  in  a  few  wrong 
refereaees.    It  is  easily  managed. 

Do  yon  think  the  "  lerel "  argnment  a  safe  one  ?  It  seems  to  me 
friend  Mr.  Bowbotham  orer-estimated  the  crednlity  of  the  general 
He  knows  best,  howerer,  haring  pretty  extensiTely  ganged 
thatqaafity. 

I  should  omit  the  lighthouse  matters.  Most  people  know  something 
about  the  air's  refraetiTe  powers.  So  also  the  theodolite  story ;  it  is 
rather  too  thinly  eorered. 

Csn  you  get  sny  one  to  beUere  that  Auckland  and  Wellington,  N.  Z., 
lie  in  about  the  ssme  latitade  south  as  London  north  ?  The  joke 
seems  slmost  too  good.  (Between  yon  and  me,  one  might  as  well  say 
Madrid  and  London  are  in  the  same  latitade.) 

Ton  may  nrge  that  when  these  matters  are  left  out ;  nothing  will 
remain  in  *'  the  new  scientifio  work."    That,  howerer,  is  a  detail. 

Perhaps,  after  all,  the  old  Eton  rule  is  sound ;  yon  know  how  it 
runs, — "Ten  a  banger — ^teU  a  good  'nn,  and  stUsk  to  it."  If  yon 
should  stick  to  your  own,  d  fortiori,  yoa  should  stick  to  your  friend's. 

Some  one  who  heard  Parallax  lecture  said  the  sun  ought  to  razy  in 
Mse  as  nnich  as  a  crown  difliers  fiom  a  fourpeuny-pieoe,  if  his  theory 
were  tme.  This  is  so ;  but  just  throw  in  as  a  oozreotiTe  a  few  words 
about  refraciion  (or  diflbaction  if  you  like),  or  pat  down  obaerred  ap- 
peanmces  as  an  optical  delusion. 

If  my  memory  serres  me  there  was  a  good  deal  of  what  censorious 
people  call  dap-trap  in  Parallax's  book — about  religion,  you  know. 
This  is  well ;  keep  that  part  in,  whaterer  yon  do.  In  fact,  you  might 
add  something  more  in  the  same  style.  The  sort  of  readers  you  are 
likely  to  hare  will  not  see  through  it.  Besides,  yoor  book  would  not 
hare  a  natural  look  without  something  of  the  sort. 

Garnish  with  "  oh's !  ah's  I "  and  inteijections  of  all  kinds  od 
Wyitfwn.  Yours  faithfully, 

Jan,  11.  B.  A.  Pboctob. 

An  Educational  Libbabt  or  Bbfebencb. — From  A  Qoyebkbss. 

Sib, — ^Being  a  teacher,  and  a  constant  reader  in  the  Educational 
Library  of  the  South  Kensington  Museum,  I  cannot  do  better  than 
recommend  the  lady  referred  to  in  "  M.  A.  (Camb.)'8  "  letter  to  pay  it 
a  Tint,  where,  by  Tirtue  of  her  profession,  she  will  have  free  access  to 
the  edncationsl  works  of  all  the  principal  English  publishers,  and  some 
of  the  foreign  firms.  This  library  is  an  inexhaustible  treasure  to  the 
teacher,  and  the  pleasure  of  a  fisit  is  considerably  enhanced  by  the 
ciTility  and  attention  of  the  officials. 

A  GOTXBNXBS. 


Ettnughs  ahong  Animals. — From  E.  T. 

Sib, — ^I  shall  be  glad  if  you,  or  any  of  your  correspondents,  osn 
giTO  me  an  opinion  as  to  the  truth  of  tlie  following  reported  facts. 

A  eiyilian  in  India  writes  me  that  he  has  heard  from  eye-witnosBes 
that  a  large  proportion  of  the  monkeys  which  are  seen  in  the  groTes 
ronnd  the  temples  are  castrated.  One  of  his  informants,  an  official 
in  Qiigerat,  says  this  is  mnoh  rarer  among  the  large  white-whiskered 
monkey,  than  among  the  small  ones. 

Another  informant  tells  him  that  the  same  custom  is  seen  among 
the  wild  donkeys  of  the  Bonn  of  Catch. 

My  correspondent  remarks  that  the  jealousy  among  tigers  leads  the 
old  male  to  kill  all  the  young  males  of  his  6wn  species  that  he  comes 
across,  and  that  the  dam  to  preserve  her  cubs  therefore  separates 
from  the,  acoording  to  our  ideas,  unnatnral  father.  He  says  the  same 
thing  is  tme  of  the  wild  hogs,  and  that  it  is  common  for  sportsmen 
to  find  young  tigers  and  hogs  butchered  in  the  jungle,  bat  that  young 
feniaXeM  are  nerer  so  found. 

"  Of  course  it  is  the  strongest  of  the  young  males  which  e80iq;>e  un- 
injured, and  those  which  have  good  strong  mothers  to  protect  them, 


hare  also  a  better  chance  of  escape;  so  that,  in  the  long  run,  the  males 
which  sunrire,  are  the  healthiest  offspring  of  the  strongest  dams." 

But  he  is  justly  astonislied  at  the  way  the  monkeys  take  to  render 
the  young  malea  harmlees. 

On  the  latter  point  I  most  say  I  should  like  to  have  farther  teati- 
monies. 

We  are  eridently  indebted  to  the  influence  of  Darwin's  remarkable 
book,  for  these  obserrmtiona.  I  am,  Sir,  yours  truly, 

Torquay,  E.  T. 

Which  is  the  Sbcond  Labobst  Biyeb  in  thb  Wobld  ? — 

jFVom  AvNiB. 

Sib, — Could  yon  kindly  inform  me  throagh  the  medium  of  Scibn- 
TiFic  Opinion  which  is  the  second  largest  rirer  in  the  world  ?  The 
Amazon  is  almost  nnirersally  admitted  to  be  the  largest.  The  second 
place  has  been,  I  beUere,  claimed  for  the  Bio  de  la  Plata,  Orinoco,  and 
the  Bramahpootra  of  the  Old  World,  which  is  far  superior  to  the 
Indus,  Ganges,  Chinese,  and  Bussian  rivers.  The  mysterions  Zaire, 
or  Congo,  of  Sonth  Africa,  brings  down  a  vast  body  of  water,  and 
very  likely  has  a  much  longer  course  than  has  yet  been  ascertained. 

On  rexy  strange  grounds  some  geographical  writers  have  daimed 
for  the  St.  Lawrence  the  very  hcMdship  of  rivers,  by  making  it  rise 
in  a  small  stream  at  the  head  of  Lake  Superior,  and  taking  all  the 
five  great  inland  seas  as  expansions  of  the  St.  Lawrence.  The  Missis- 
sippi and  Missouri,  though  rivalling  the  Amazon  in  length,  are  con- 
temptible when  compared  with  the  Parana,  Paraguay,  Uruguay  (Plata 
heads),  or  Orinoco  in  breadth,  the  force  of  current,  and  depth. 

What  is  the  best  test  of  a  river's  size  ? 

Unquestionably  this : — Suppose  the  water  to  be  taken  out  of  the 
dyke  of  the  river,  and  measure  the  cubical  contents  of  such  dyke. 
But  still,  between  rivers  so  comparable  as  the  Parana  and  Orinoco  in 
this  respect,  we  would  give  the  palm  to  that  river  which  brings  dovm 
the  greatest  annual  amount  of  water  to  the  ocean.  Bat  no  one  would 
think  of  patting  the  Bhone  before  the  Danube,  though  I  shoold  think 
its  annual  discharge  exceeded  that  of  the  Danube. 

It  is  somewhat  carious  ;  though  there  is,  as  far  as  I  know,  no  con- 
cord of  opinion  as  to  the  second  river  as  there  is  as  to  the  first. 

Jan,  11.  AxNis. 

An  Unknown  Mandiblb. — From  Mr.  T.  P.  Babkas. 

Sib, — ^There  has  recently  come  into  my  possession,  obtained  from 
the  Northumberland  Low  Main  ooal-shale,  a  jaw,  which  to  me  is 
unique.  It  is  unlike  any  fish  or  reptile  jaw  in  my  possession,  and 
much  unlike  any  that  I  have  seen  in  Northumberland  or  elsewhere. 

It  is  lying  upon  a  slab  of  shale  which  measures  5  in.  by  4,  and  the 
jaw  before  deposition  has  been  broken  into  two  almost  equal  parts  ; 
the  two  fragments  lie  near  to  each  other  upon  predsely  the  same 
plane.  The  teeth,  forms  of  the  fragments  and  external  nuirkings,  very 
closely  resemble  each  other,  and  the  two  fragments  constitute  the 
greater  part  of  the  left  mandible  of  a  fish  or  reptile.  The  length  of 
the  two  fragments  when  united  is  4  in.,  the  depth  of  the  mandible 
near  the  point  of  symphysis  is  f  in. ;  it  gradually  widens  towards  the 
articular  extremity,  near  which  it  is  f  in.  deep ;  the  thickness  of  the 
mandible  at  \  in.  below  the  alveolar  border  is  -^  in.,  and  its  thickness 
at  the  lower  margin  is  ^  in.  The  teeth  are  arranged  in  a  continuous 
series  of  uniform  size  along  the  alveolar  border,  a  strong,  bold  ridge 
is  continued  along  the  entire  jaw,  and  the  teeth  are  placed  ^  in.  bo- 
hind  the  face  of  the  projecting  lidge.  The  external  surface  of  the 
mandible  is  covered  with  minute,  well-defined  rugose  markings, 
having  the  appearance  of  inosculating  ridges,  and  besides  the  pits  and 
depressions  formed  by  the  frequent  union  of  the  ridges  the  jaw  is 
covered  with  more  minute  pittings,  that  require  the  use  of  a  highly 
magnifying  hand  lens  to  render  them  distinctly  visisible.  The  teeth 
are  i^^  in.  long ;  they  are  stout,  compact,  and  strong,  and  are  placed 
along  the  entire  jaw  at  a  uniform  distance  from  eadi  other  of  -ji^  in. 
Wit^  a  space  of  one  inch  there  are  ten  teeth,  and  the  mandible, 
which  is  4  in.  long,  contains  forty  teeth  of  uniform  size,  placed  at 
uniform  distances  from  each  other.  The  teeth,  which  are  smooth, 
black,  and  glistening,  are  free  from  longitudinal  strias  except  at  the 
roots,  where  there  are  slight  indications  of  a  plicated  straoture.  The 
inner  sarfaoe  of  the  jaw,  which  at  one  part  of  the  specimen  is  well 
exposed,  is  on  its  lower  and  upper  portions  marked  with  bold  longi- 
tudinal lines.  The  articular  extremity  of  the  jaw  is  absent,  and  I 
infer  from  the  general  appearance  of  that  portion  in  my  possession 
that  one  inch  of  the  mandible  has  been  lost,  and  that  the  total  length 
of  the  jaw  has  been  5  in. 

I  am  unable  to  say  whether  the  jaw  is  reptilian  or  iothyic.  In  form 
and  in  external  markings,  it  somewhat  resembles  a  rery  fine  lower 
jaw  of  Pteroplaa  eomutaf  now  in  my  possession,  hot  the  teeth  differ 
totally  from  those  of  that  coal-measure  reptile.  The  rugose  markings 
on  the  external  surface,  somewhat  resemble  those  on  Bhiaodopaia, 
but  the  teeth  and  form  of  the  mandible  differ  extremely  from  those  of 
that  weU-known  fish.    The  mandible  most  closely  resembles  the  form 
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of  the  maxilla  of  MegaliolithyB,  and  the  ragose  Btmotnre  sonewhat 
xesemblea  the  marldiigs  on  the  jaws  and  eoales  of  Megalichthya  when 
fh^  have  been  stripped  of  their  external  ooat  of  enamel.  Those  are 
the  facts,  so  far  as  regards  resemblances,  bnt  the  differences  are  so 
manifest  that  any  person  acquainted  with  carboniferons  palssontology 
would  be  able  to  recognize  the  distinctions  at  a  glance.  On  the  slab 
containing  the  mandible  there  are  a  few  scales  of  CcBlacanthns,  and  a 
rib,  apparently,  of  Ctenodns,  bnt  to  neither  of  these  fish  can  the 
mandible  be  ascribed.  For  the  present  I  leave  the  qnestion  of  its 
identification  open,  and  hope  that  some  additional  remains  may 
eventnally  enable  me  to  interpret  a  fossil  which,  although  beantifolly 
exposed  and  well  defined,  presents  to  me,  as  yet,  an  onsolved  problem.* 

I  am  yours  obediently, 

NeweasUe-on-Tyne.  T.  P.  Babkas,  F.G.S. 
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BecretuiM  of  SoeietiM  will  oblige  nt  by  regnlwly  forwArding  "Abstracts  of 
FroeeedingB ;  "  and  thej  would  do  much  to  enbanoe  tba  interest  and  success 
of  ^eir  meetings  if  thej  would  enable  us  to  publish  in  antioipation  "notices 
of  papers  to  be  read." 

EOYAL  SOCIETY. 

Thuesdat,  Janitabt  13th. — ^The  following  paper  was  read : — "  On 
the  Mineral  Constituents  of  Meteorites,"  by  Nevil  Story-Maslcelyne, 
M.A.,  Professor  of  Mineralogy  in  the  University  of  Oxford,  and  Keeper 
of  the  Mineral  Department,  British  Museum ;  communicated  by  Pro- 
fessor H.  J.  Stephen  Smith,  F.B.S. 

1.  The  Application  of  the  Microscope  to  the  Investigation  of  Meteor- 
ites, — ^The  difficulties  in  the  way  of  the  complete  investigation  of  a 
meteorite  resemble  those  we  meet  with  in  terrestrial  rocks.  In  both 
the  ingredient  minerab  are  minute ;  and  are  often,  especially  in  the 
oase  of  the  aerolitio  rock,  very  imperfectly  crystallized.  Moreover,  the 
methods  for  separating  them,  whether  mechanically  or  chemically,  are 
very  incomplete.  With  a  view  to  obtain  some  more  satisfactory  means 
of  dealing  with  these  aggregates  of  mixed  and  minute  minerals,  I 
sought  the  aid  of  the  microscope,  by  having  in  the  first  place  sections 
of  small  fragments  cut  from  the  meteorites  so  as  to  be  transparent. 

One  may  learn,  by  a  study  and  comparison  of  such  sections,  some- 
thing concerning  the  changes  that  a  meteorite  has  passed  through ; 
for  one  soon  discovers  that  it  has  had  a  history,  of  which  some  of  the 
facts  are  written  in  legible  characters  on  the  meteorite  itself.  And 
one  finds  that  it  is  not  difficult  roughly  to  classify  meteorites  according 
to  the  varieties  of  their  structure.  In  this  way  one  recognizes  con- 
stantly recurring  minerals ;  bnt  the  method  affords  no  means  of  de- 
termining what  they  are.  Even  the  employment  of  polarized  light,  so 
invaluable  where  a  crystal  is  examined  by  it,  of  which  the  crystallo- 
graphic  orientation  is  at  all  known,  fails,  except  in  rare  cases,  to  be  a 
certain  guide  to  even  the  system  to  which  such  minute  crystals  belong. 
It  was  found  that  the  only  satisfactory  way  of  dealing  with  the  problem 
waa  by  employing  the  microscope  ohiefiy  as  a  means  of  selecting  and 
assorting  out  of  the  bruised  d4hris  of  a  part  of  the  meteorite  the 
Tarions  minerals  that  compose  it,  and  then  investigating  each  sepa- 
rately by  means  of  the  goniometer  and  by  analysis ;  and  finally  re- 
onrring  to  the  microscopic  sections  to  identify  and  recognize  the 
minerals  so  investigated.  The  present  memoir  deals  with  the  former 
port  of  this  inquiry.  Obviously  the  amount  of  each  mineral  thus 
determined,  after  great  care  and  search,  can  only  be  extremely  small, 
as  only  very  small  amounts  of  a  meteorite  can  be  spared  for  the 
purpose ;  notwithstanding  that  as  large  a  surface  as  possible  of  its 
material  requires  to  be  searched  over  for  instances  of  any  one  of  the 
minerals  occurring  in  a  less  than  usually  incomplete  form.  On  this 
aoooont  one  has  to  operate  with  the  greatest  caution  in  performing 
the  analysis  of  such  minerals ;  and  the  desirability  of  determining  the 
silica  with  more  precision  than  usually  is  the  case  in  operations  on 
such  minute  quantities  of  a  silicate  suggested  to  me  the  process 
which,  after  several  experiments  in  perfecting  it,  assumed  the  following 
form. 

n.  On  the  Method  of  Analyzing  Silicates  that  do  not  gelatinize  loith 
Hydrogen  Chloride. — The  process  is  conducted  in  an  apparatus  of  the 
following  oonstmotion.  A  platinum  retort,  30  cub.  centims.  in 
capaoity,  is  fitted  with  a  tubulated  stopper  of  the  same  material,  which 
xeaobea  nearly  to  the  bottom  ;  a  small  tube,  entering  the  verti<»l  tube 
of  the  stopper  at  an  angle  above  the  neck  of  the  retort,  conveys 
hydrogen  to  its  interior.  The  vertical  tube  can  be  closed  either  by  a 
stopper  of  platinum  or  by  a  funnel  of  that  metal,  stopped  in  like 
manner  at  the  top,  and  having  a  fine  orifice  at  its  lower  extremity. 


^  If  it  w«re  not  exoeedisg  our  task  as  Editor,  we  would  express  a  bope  that  Mr. 
Bavkas  would  protong  bis  resrarcbes  on  each  specimen.  He  is  i^ways  telling  us 
of  new  diseoveries,  but  he  seldom  tells  us  anytbing  oompletelj.  Wbst  tbpqt  tbe 
mammalian  jaw  P—Bn.  8.  O. 


To  the  side  of  the  retort,  just  below  its  neck,  a  straight  delivery- 
tube  is  fixed,  which  in  its  turn  fits  into  another  platinum  tube  that, 
after  taking  a  curve  into  a  vertical  position,  is  enlarged  into  a  cylinder 
which  passes  a  considerable  distance  down  a  test-tube.  The  latter, 
into  which  the  delivery-tube  is  fitted  with  a  cork,  holds  7*5  cub. 
centims.,  or  6*6  grammes  of  strong  ammonia  of  the  specific  gravity  0*88. 
The  gas-delivery  tube  inserted  in  the  side  of  this  receiver  dips  into 
some  more  ammonia  in  a  second  test-tube. 

The  pounded  mineral,  from  0*2  to  0*5  gramme  in  quantity,  and  .a 
small  platinum  ball,  are  placed  in  the  retort,  and  the  stopper  luted  to 
it  with  guttapercha,  and  cemented  air-tight  in  its  place  with  caout- 
chouc and  guttapercha  varnish.  The  funnel,  filled  with  perfectly 
pure  hydrogen  fluoride,  is  now  introduced  into  the  tubnlnre  of  the 
stopper,  the  tap  opened,  and  the  acid  allowed  to  run  down  into  the 
retort.  This  acid  contains  about  32  per  cent,  of  absolute  hydrogen 
fluoride — that  is  to  say,  a  funnel  of  this  reagent  contains  1*12  gramme 
of  acid,  capable  of  rendering  gaseous  0*84  gramme  of  silica,  and  of 
neutralizing  0*95  gramme  of  ammonia.  The  funnel  is  now  replaced 
by  a  little  platinum  stopper,  and  the  orifice  secured  air-tight  with 
guttapercha  varnish.  Pure  hydrogen  is  then  allowed  slowly  to  tra- 
verse the  entire  apparatus,  the  retort  is  placed  in  a  water-bath  at 
100**  0.  for  two  hours,  and  occasionally  slightly  shaken  to  set  the  ball 
rotating.  During  the  operation  a  trace  only  of  silicinm  difluoride 
passes  over. 

The  retort  is  next  transferred  to  a  paraffin-bath,  and  the  tempera- 
ture is  cautiously  raised.  At  first  hydrogen  fluoride  passes  over,  and 
at  this  point  of  the  process  the  flow  of  hydrogen  requires  some  atten- 
tion to  prevent  regurgitation  of  the  ammonia.  At  about  132°  C,  in 
the  case  of  the  silicates  mentioned  in  this  memoir,  the  silica  first 
becomes  visible  in  fine  flocks  in  the  ammonia  of  the  receiver,  and  in 
another  minute  the  whole  is  cloudy. 

In  eight  minutes  the  rise  of  the  thermometer  to  145°  0.  has  brought 
over  so  much  difluoride  that  the  contents  of  the  tube  are  semi-solid, 
and  nearly  the  whole  of  it  has  passed  over.  The  temperature  is  then 
raised  to  150**  C,  and  the  retort  allowed  to  cool.  The  process  is  next 
repeated  with  a  fresh  charge  of  acid  and  ammonia.  If  no  more  than 
0*2  gramme  of  silicate  be  taken  twice  charging  of  the  retort  is  suffi- 
cient ;  but  with  0*5  gramme  three  or  four  repetitions  of  the  process 
are  required.  In  short,  the  operation  is  continned  with  fresh  reagents 
till  no  flock  of  silica  forms  in  the  receiver.  Finally,  0*75  cub.  centim. 
of  sulphuric  acid  is  introduced  into  the  retort,  and  the  temperature 
again  raised  to  160°  C,  the  stream  of  hydrogen  being  continued  as 
before. 

The  several  ammoniaeal  charges  are  poured  into  a  platinum  dish, 
together  with  the  washings  of  the  delivery-tube  and  the  two  test- 
tubes,  and  slowly  evaporated  in  a  water-bath,  with  continued  stirring. 

At  a  point  in  the  evaporation  just  before  the  solution  becomes 
neutral  and  the  ammonium  fluoride  begins  to  turn  acid,  the  entire 
silica  in  the  dish  will  have  been  dissolved  by  the  fluoride.  The  pro- 
cess is  gradual,  but  the  moment  when  the  solution  is  complete  is 
easily  determined.  Then,  the  dish  being  removed,  potassic  chloride  is 
added  in  slight  excess,  together  with  absolute  alcohol  equal  in  volume  to 
the  contents  of  the  platinum  vessel.  Potassium  fluosilicate  precipi- 
tates, which,  after  the  lapse  of  twenty-four  hours,  is  filtered,  weighed 
with  a  mixture  of  equal  volumes  of  absolute  alcohol  and  water,  dried, 
and  washed.  The  results  are  accurate.  In  the  retort  are  the  bases 
in  the  form  of  sulphates,  the  treatment  of  which  calls  for  no  further 
remark. 

III.  The  Busti  Aerolite  of  1S52.— This  meteorite  fell  on  the  2nd  of 
December,  1852,  about  six  miles  south  of  Busti,  a  station  halfway 
between  Goruckpoor  and  Fyzabad  in  India,  and  nearly  in  lat.  26°  45'  N. 
and  long.  82°  42'  E.  For  an  account  of  the  circumstances  attending 
its  fall  I  am  indebted  to  Mr.  George  Osborne,  at  that  time  resident  at 
Busti,  and  who  presented  this  stone  (the  only  specimen  of  the  fall 
that  he  was  able  to  procure)  to  the  East  India  Company.  Mr.  Osborne 
states  that  the  fall  took  place  at  ten  minutes  past  ten  in  the  morning, 
and  was  attended  by  an  explosion  louder  than  a  thunder-clap,  and 
lasting  from  three  to  five  minutes.  At  Goruckpoor  the  report  appeared 
to  approach  in  a  direction  from  N.N.W. ;  at  Busti  the  sound  seemed 
to  come  from  the  senith^and  proceed  in  a  somewhat  easterly  course. 

The  explosion  that  shattered  the  meteorite  must  have  occurred  soon 
after  its  passing  the  longitude  of  Goruckpoor.  There  was  no  cloud  in 
the  sky  at  the  time.  The  stone,  which  weighed  about  3  lb,  was  pre- 
sented to  the  collection  at  the  British  Museum  by  the  Secretary  of 
State  for  India. 

The  Busti  aerolite  bears  a  great  resemblance  to  the  stone  that  fell 
on  the  25th  of  March,  1843,  at  Bishopsville,  South  Carolina,  U.S.  A 
crust,  coating  the  larger  part  of  the  stone,  was  of  a  dark  yellowish 
brown,  with  a  few  yellowish  white  porphyritic-looking  patches  at  its 
fiat  end,  whilst  a  yellowish  enamel,  mingled  with  dark  grey,  covered  a 
hollow  portion  on  one  side  of  the  stone. 

It  IS  difficult  to  refer  these  markings  to  the  minerals  underlying 
them,  a  similar  crust  covering  both  the  augite  and  enstatite  of  the 
meteorite.  They  are  probably  due  to  the  alterative  action  of  th» 
pxidized  produote  of  the  nickeliferoas  iron  QU  the  silioateB  in  a  state 
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of  fBBon  dnznig  iiie  zapid  passage  of  tlie  stona  iliroiigli  the  atnio- 


The  meteorite  oonsiBts  for  the  most  part  of  the  mineral  enstatite ; 
ai  one  end,  howerer,  was  imbedded  a  number  of  small  chestnnt-brown 
sphemles,  in  which  again  a  lena  enabled  me  to  detect  minute  octahedral 
ciystals,  haTing  the  Instre  and  colour  of  gold. 

These  two  minersls  seem  scarcely  to  hare  been  affected  by  the  heat 
that  fused  the  silicates  which  surround  and  encrust  them. 

lY.  Sulphide  of  Calcium  (Oldhamite). — This  mineral  occurs  in  the 
Busti  aerolite,  and  sparsely  in  that  which  fell  at  Bishopsrille,  im- 
bedded in  augite,  or  enstatite,  or  both  of  them.  It  has  a  paLe  chest- 
nut-brown colour,  and  forms  small,  nearly  round  spherules,  whose  outer 
surface  is  generally  coated  with  calcium  sulphate.  It  cleaTes  with 
equal  facility  in  three  directions,  which  give  normal  angles,  averaging 
89"  57',  and  are  no  doubt  really  90"*.  Its  system,  therefore,  is  cubic ; 
indeed  in  polarized  light  it  is  seen  to  be  devoid  of  double  refraction. 
Its  specific  gravity  is  2*58,  and  its  hardness  3'5  to  4.  With  boiling  water 
it  yields  calcium,  polysulphides,  and  in  acids  it  easily  dissolves  with 
evolution  of  hydrogen  sulphide.  Chemical  analyses  indicated  the  fol- 
lowing as  its  composition : — 

I.  n. 


m^ti      *f    i  Calcium  monosulphide    89*369 

^"'°*"**®  j  Magnesium  monosulphide   ...     .3-246 

Gypsum 3951 

Calcium  carbonate   3*434 

Troilite 


90*244 
3-264 
4*189 


2-303 


100000 


100000 


The  presence  of  such  a  sulphide  in  a  meteorite  shows  that  the  con- 
ditions under  which  the  ingredients  of  the  rook  took  their  present 
form  are  unlike  those  met  with  in  our  globe.  Water  and  oxygen  must 
have  alike  been  absent.  The  existence  of  iron  in  a  state  of  minute 
division,  as  often  found  in  meteorites,  leads  to  a  similar  conclusion. 
But  if  we  bear  in  mind  the  conditions  necessary  for  the  formation  of 
pure  calcium  sulphide,  the  evidence  imported  into  this  inquiry  by  the 
Busti  aerolite  seems  further  to  point  to  the  presence  of  a  reducing 
agent  during  the  formation  of  its  constituent  minerals ;  whilst  the 
crystalline  structure  of  the  Oldhamite  and  of  the  Osbomite  must  have 
certainly  been  the  result  of  fusion  at  an  enormous  temperature.  The 
detection  of  hydrogen  in  meteoric  iron  by  Professor  Graham  tends  to 
confirm  the  probability  of  the  presence  of  such  a  reducing  agent. 

V.  Oshoniite, — The  golden-yellow  microscopic  octahedra  imbedded 
in  the  Oldhamite  were  furnished  by  the  analyses  of  that  mineral 
to  the  amount  of  only  00028  gramme,  and  though  upwards  of  150  in 
number,  were  capable  of  being  measured  by  the  goniometer. 

This  microscopic  mineral  I  wish  to  name  Osbomite,  in  honour  of 
Mr.  Osborne,  and  in  commemoration  of  the  important  service  that 
gentleman  rendered  to  science  in  preserving  and  transmitting  to 
London  in  its  entirety  the  stone  which  his  zeal  saved  at  the  time  of  its 
fall. 

That  the  octahedra  of  Osbomite  are  regular  was  proved  by  angles  of 
even  such  microscopic  crystals  giving  measurements  over  the  edges 
and  solid  angles  that  accorded  within  3'  with  those  of  the  regular 
octahedron. 

The  crystals  are  brittle,  and  their  powder  retains  the  beautiful 
yellow  colour  of  the  surface,  which  is  therefore  intrinsic,  and  not  a 
tarnish.  The  amount  of  them  available  for  analysis  being  so  minute, 
their  chemical  examination  was  attended  with  much  difficulty.  Boiled 
for  a  long  time  in  the  strongest  hydrogen  chloride,  they  were  un- 
changed, and  hydrogen  fluoride  was  apparently  without  action  on  them. 
They  passed  unscathed  through  a  fusion  with  potassio-sodium  car- 
bonate. When  heated  on  a  splinter  of  porcelain  in  a  current  of  dry 
chlorine,  the  crystals  glowed  for  a  few  seconds,  lost  their  metallic 
lustre,  and  became  of  a  honey-yellow  colour,  while  a  white  sublimate 
formed  on  the  walls  of  the  tube.  Exposed  to  the  air,  the  altered 
crystals  deliquesced,  and  assumed  a  pasty  consistence  ;  in  water  they 
dissolved  partially,  forming  an  alkaline  solution,  in  which  ammonium 
oxalate  produced  a  precipitate.  The  insoluble  portion  was  taken  up 
for  the  most  part  by  hydrogen  chloride,  and  its  solution  gave  a  decided 
precipitate  with  the  above  reagent.  The  water  through  which  the 
chlorine  was  allowed  to  escape,  and  the  sublimate  in  the  tube,  after 
treatment  with  hydrogen  chloride,  were  taken  together,  and  found  on 
examination  to  give  a  white  precipitate  with  barium  chloride,  the 
filtrate  from  which,  after  the  excess  of  barium  had  been  removed,  fur- 
nished with  ammonia  a  precipitate  resembling  alumina,  which,  how- 
ever, was  insoluble  in  potash,  and  was  thrown  down  from  slightly  acid 
solutions  with  sodium,  hyposulphite,  and  potassium  sulphate.  It  was 
examined  for  titanic  acid  by  means  of  magnesium  wire  in  a  slightly 
acid  solution,  but  with  a  negative  result.  The  only  alternative  left 
was  to  conclude  that  the  substance  which  exhibited  this  deportment 
was  either  titanium  or  zirconium,  and  that  the  gold-like  crvstals  were 
a  combination  of  this  element  with  calcium  (perhaps  a  little  iron)  and 
sulphur  in  some  remarkably  stable  form.  That  this  mineral  should  be 
a  compound  of  the  snlphides  of  these  metals  merely  is  scarcely  con- 


ceivable when  its  power  to  withstand  the  action  of  adds  is  oonsideied ; 
and  it  seems  probable  that  its  composition,  if  it  could  be  quantitativsly 
analyzed,  would  be  found  to  be  that  of  a  compound  of  titanium  oc 
of  zirooninm  and  calcium  of  the  obecure  kind  that  is  known  as  an 
oxysulphide. 

Mr.  Sorby,  who  has  made  the  ziroonimn  and  titanium  group  of 
metals  the  subject  of  special  study,  formed  a  microsoopio  bona 
bead,  into  which  he  introduced  some  of  the  oxide  obtained  from  the 
Osbomite.    He  found  it  to  behave  as  titanic  acid. 

The  occurrence  of  Osbomite,  occasionally  in  the  aogite  presently  to 
be  described,  and  the  fact  of  the  latter  mineral  lying  chiefly  in  tiiat 
part  of  the  meteorite  where  the  Osbomite  is  found,  suggested  the 
possibility  of  the  presence  of  this  metal  of  the  ziroonium  group  in  the 
augite  itself, — an  assumption  confirmed  by  experiment.  The  didiioism 
of  this  augite  is  strongly  marked,  especially  through  the  face  010, 
which  in  one  position  exhibits  a  tJnt  resembling  the  blue  snatase  of 
Brazil,  due  apparently  to  minute  scales  permeating  the  crystal,  and 
visible  only  in  the  microseqpe.  These  scales  may  poesibly  be  the 
Osbomite  solSciently  thin  to  be  transparent,  and  may  be  the  cause  of 
the  beautiful  golden  metallic  reflection  which  oharaotezizes  the  face 
1  0  0  of  the  augite. 

^  TL  The  Augitie  Constituent  of  the  Busti  Aerolite^-— AsaocaaiM,  with 
the  sphemles  of  Oldhamite  that  have  been  described  as  occurring  in  a 

'  nodule  of  this  aerolite,  and  less  plentifully  distributed  through  the 
rest  of  its  mass,  is  the  silicate  already  alluded  to  as  a  variety  of 
augite,  and  as  oontaininir  traces  of  titanium  or  zirooninm  oxide.  This 
silicate  occurs  in  crystalline  grains  of  a  pale  violet-grey  colour,  inti- 
mately mixed  with  another  silicate  presently  to  be  described.  When 
isolated,  these  grains  present  a  few  crystal  faces,  among  which  one  as 
a  cleavage- plane  is  prominent.  So  imperfect  are  the  rest,  that  they 
furnished  reliable  measurements  only  with  extreme  difficulty.  These 
determinations,  however,  together  with  its  optical  characters,  proved 
that  the  mineral  belongs  to  the  oblique  system.  The  measurements 
gave  the  following  approximate  values : — 

I  AnglMof 

diopeide. 

73^59' 


00  1  100     .. 

0  01  110     .. 

110  J.  00     .. 

110  110     . 

100  11  1(?) 

00  1  110     .. 


Aogles  foond. 
About  75"  30^ 


About  Sr  

45*'  54'  to  47**  26' 


79**  29* 
46^*27' 


SS**    8' to  86**  20'  87'    5' 

53*  25'  to  54**  15' SS**  50' 

100*    8'    100*57' 


The  plane  containing  the  optic  axis  is  perpendicular  to  the  edge 
10  0,  0  0  1,  and  the  optical  character  in  the  centre  of  the  field  is 
negative  on  looking  down  the  second  mean  line,  which  makes  angles 
about  20*  45'  and  52*  80'  with  the  normals  to  the  faces  0  0  1  and 
10  0  respectively.  Two  analyses  of  this  mineral  by  the  method 
described  gave  the  following  results : — 


I.  n. 

SiUcicaoid     55389     55594 

Magnesia  23621     23036 

Lime  2002       19942 

Iron  oxide 078       0*309 

Soda  0-654     [0554] 

Lithia trace     [trace] 


Mean  oxygen  ratios. 
...  .     29-928 

9*331 

5-709 


100-364 


99-435 


Viewed  as  a  magnesium  calcium  silicate,  the  percentage  composition 
becomes— • 

SiUcioacid    56165     56*604 

Magnesia  23*612     23585 

Lime 20*223     19*811 


100000 


100000 


The  second  column  gives  the  percentage  composition  according  with 
the  formula 

(f  Mg,  f  Ca)  O,  SiO.. 

Such  a  formula  does  not  accord  with  those  of  the  ordinary  varieties 
of  augite,  in  which  calcium  is  usually  present  in  at  least  as  high  a 
ratio  in  equivalents  as  the  magnesium.  A  deduction,  however,  of  a 
certain  amount  of  purely  magnesian  enstatite  corresponding  in  chemi- 
cal type  to  the  augite  has  to  be  made  by  reason  of  the  presence  of  the 
white  mineral  intercalated  in  layers  along  a  direction  parallel  to  the 
plane  0  0  1,  and  sometimes  to  a  second  plane.  This  white  mineral  is, 
there  can  be  no  doubt,  the  mineral  next  to  be  described,  and  its  pre- 
sence would  modify  the  apparent  formula  of  the  augite  as  derived  from 
analysis,  increasing  the  magnesia. 

The  trace  of  the  titanoid  element  in  this  mineral  is  included  with 
the  iron  oxide  in  the  above  analyses. 

{To  he  contimied.) 
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jAifUABT  12th.— Professor  Hnxlej,  LL.D.,  F.B.S.,  president,  in  the 
ohftir.  John  Aitken,  Esq.,  J.  P.,  of  Baonp,  president  of  the  Man- 
chester Geological  Society ;  Edward  Allen,  Esq.,  19,  St.  Savionrgate, 
York;  Clement  Cadle,  Esq.,  Gloucester;  Arthur  Wyatt  Edg^U,  Esq., 
of  Lympstone,  Exeter;  Charles  F.  Leaf,  Esq.,  F.L.S.,  Old  Change, 
and  Harrow ;  and  Samuel  Joseph  Smith,  Esq.,  29,  Park-road,  New 
Wandsworth,  were  elected  follows  of  the  society.  Professor  Ofcto 
Torell,  of  Lund,  was  also  elected  a  foreign  correspondent  of  tho 
society.     The  following  communications  were  read  : — 

'*  On  the  Geological  Position  and  Geographical  Distribution  of  tho 
Beptilian  or  Dolomitio  Conglomerate  of  the  Bristol  Area,"  by  B. 
Etheridge,  Esq.,  F.G.S.,  Palaeontologist  to  the  Geological  Survey  of 
Great  Britain. — The  author  noticed  the  history  of  our  knowledge  of 
the  Dolomitio  Conglomerates  of  the  Bristol  area  from  which  the 
remains  of  Dinosanrian  Heptiles  hare  been  obtained,  and  then  do- 
scribed  their  mode  of  occurrence  and  distribution  over  the  district 
near  Bristol.  He  regarded  these  deposits  as  due  to  the  action  of  the 
sea-waves  of  the  later  or  middle  Triassic  periods  upon  the  rooks  of 
older  Triassic  (Bnnter)  or  Permian  age  during  the  gradual  elevation 
of  the  land,  and  as  the  probable  representatives  in  point  of  time  of 
the  Mnscbelkalk,  otherwise  deficient  in  Britain.  The  author  then 
noticed  tho  influence  of  the  conglomerate  upon  the  production  of 
certain  minerals,  such  as  calamine  and  hssmatitio  iron-ores,  and  dis- 
cussed at  some  length  tho  probable  course  of  the  phenomena  of  denu- 
dation which  furnished  the  materials  for  the  formation  of  the  con- 
glomerate at  different  levels,  in  which  he  recognized  two  great  periods 
of  oscillation,  the  first  witnessing  a  downward  movement  of  the 
Palasozoto  lands  and  lasting  throughout  the  deposition  of  the  New 
Bed  Marl  and  Sands,  and  the  second,  daring  which  the  accumulations 
of  the  former  were  again,  at  least  partly,  denuded.  With  regard  to 
the  time  fit  which  the  remains  of  Thecodont  reptiles  were  imbedded 
in  the  conglomerate,  the  author  inferred  from  the  evidence  that  this 
took  plaoe  late  in  the  period  of  the  Keaper. 

jyiscussion. — The  president  inquired  on  what  ground  the  author 
considered  these  reptiles  to  belong  to  a  late  period  in  the  Kenper,  and 
was  informed  that  the  author  spoke  especially  with  relation  to  the 
Keuper  of  the  Bristol  area,  of  which  the  beds  containing  them  occu- 
pied the  highest  position. 

Prof.  Bamsay  considered  these  conglomerates  not  merely  as  of 
marine  origin,  but  as  breccias  which  had  covered  the  whole  land  sur- 
face which  had  been  worked  up  by  the  water  of  the  New  Bed  Period. 
He  objected  to  the  term  sea  having  been  introduced  into  the  paper, 
as  though  the  tracts  may  have  been  islands  and  promontories ;  and 
though  the  water  which  surrounded  them  was  salt,  there  was  no  open 
sea,  but  merely  a  large  inland  salt  lake,  in  which  the  new  red  marl 
was  formed.  The  marl  was  less  connected  with  the  new  red  sand- 
stone than  with  tho  Has.  The  Muscholkalk  being  absent,  it  was  con- 
stantly the  ease  that  the  marl  rested  immediately  on  the  palsBozoio 
rocks  without  the  intervention  of  the  hunter  sandstone.  He  thought 
that  there  were  good  grounds  for  connecting  the  BhsBtic  beds  with  the 
new  red  marl  below  and  the  lias  above.  The  probability  was  that 
the  change  in  character  was  due  to  a  gradual  influx  of  the  sea  into 
the  inland  lakes.  Ho  thought  that  the  Thecodont  Saurians  might 
also  eventually  be  found  even  in  beds  of  Liassic  age. 

Prof.  T.  Bupert  Jones  remarked  that  Mr.  Tawney  and  Dr.  Donoan 
had  already  intimated  the  St.  Cassian  aspect  and  character  of  the 
Satton  beds.  The  freshwater  character  of  some  of  the  Keoper  beds 
was,  he  remarked,  indicated  by  the  presence  of  JEstherice^  and  he 
allnded  to  the  fact  of  the  Bristol  palieosaurians  having  been  errone- 
ously used  as  Permian  characteristics  in  Bussia  and  Carolina. 

Mr.  W.  Boyd  Dawkins  had  found  at  Cheddar  that  the  Dolomitio 
conglomerate  formed  two  great  tongues  running  up  ravines  in  the 
older  rooks,  which  had  probably  been  dne  to  suba(irial  action. 

Prof.  Morris  alluded  to  some  sections  which  seemed  to  corroborate 
the  views  of  Mr.  Etheridge,  and  pointed  out  the  relation  of  the  con- 
glomerate beds  to  the  overlying  strata  at  those  points.  He  also 
mentioned  certain  peouliaritios  in  the  structure  of  the  conglomerate 
itself. 

Mr.  Etheridge  stated  in  reply  that  the  Marls  in  the  Bristol  area 
were  the  exception,  the  greater  part  of  the  Now  Bed  beds  being 
sandstone. 

"  On  the  Superficial  Deposits  of  portions  of  tho  Avon  and  Severn 
YaUeys  and  adjoining  Districts,"  by  T. G.B.Lloyd,  Esq.,  C.E.,F.G.S.-- 
The  author,  after  describing  the  general  characters  of  what  he  termed 
the  Drifts  of  the  Upper  and  Lower  series,  and  the  freshwater  gravels 
of  the  Lower  Avon,  comprised  within  the  district  of  the  Avon  Valley 
between  Tewkesbury  and  Bugby,  and  of  the  Severn  Valley  above  and 
below  the  town  of  Worcester,  endeavoured  to  show  that  there  was  a 
balance  of  evidence  in  favonr  of  the  existence  of  an  upper  and  lower 
platform  of  drift  in  the  main  valley  of  the  Lower  Avon,  i^e  upper  one 
hmng  of  marine  origin,  and  probably  belonging  to  the  same  epoch  as 
the  stratified  beds  of  gravel  in  the  neighbourhood  of  Worcester,  which 
oontaln  marine  shells  and  mammalian  remains,  whilst  the  lower  one, 
ci  fteahwater  origin,  had  been  derived  from  the  former  by  fluviatile 


action,  as  supposed  by  the  late  Prof.  Strickland.  Further,  that  there 
was  no  evidence  to  warrant  the  supposition  of  the  existence  of  high 
and  low  level  river  gravels  in  those  portions  of  the  Sevorn  and  Avon 
Valleys  under  review,  and  that  the  apparent  absence  of  any  freshwater 
shells  in  the  gravels  of  tho  Severn  Valley  between  Bridgnorth  and 
Tewkesbury  led  to  tho  inference  that  the  freshwater  gravels  of  the 
Avon  were  not  represented  in  the  adjoining  portions  of  the  Severn 
Valley,  although  remains  of  some  ot  the  sams  species  of  Mammalia 
oocuired  in  both  localities.  After  stating  his  opinion  that  the  time 
had  not  yet  arrived  for  indulging  in  theoretical  speculations  concerning 
the  phenomena  of  the  Drifts  of  the  Upper  and  Lower  series  exhibited 
in  so  small  an  area  as  the  one  under  consideration,  the  aathor  con- 
cluded by  expressing  hopes  that  the  facts  which  he  had  brought  for- 
ward would  contribate  their  share  of  help  to  the  further  elucidation  of 
the  question. 

"On  tho  Surface  Deposits  in  the  Neighbourhood  of  Bugby,"  by 
J.  M.  Wilson,  Esq.,  F.G.S. — The  author  commenced  by  noticing  the 
general  configuration  of  tho  surface  of  tho  district  under  review,  which 
he  stated  to  consist  of  an  elevated  plateau,  bounded  and  rendered 
irregular  in  its  outlines  by  valleys.  The  district  consists  chiefly  of 
Lower  Lias,  with  a  few  patches  of  Middle  Lias.  The  surface-deposits 
on  the  plateau  and  on  similar  high  lands  in  the  neighbourhood  consist 
of — 1.  Flinty  or  quartzose  drift.  2.  Sugary  sand,  with  grains  of 
chalk.  3.  Clay,  with  pebbles,  principally  of  chalk,  and  distinctly 
striated.  The  valleys  bounding  tho  plateau  were  described  as  be- 
longing to  two  systems,  thoso  of  the  Avon  and  Learn.  The  bottom  of 
each  valley  is  generally  a  narrow  strip  of  alluvial  soil,  bordered  by 
sand  in  some  places,  and  by  drift  in  others.  The  author  has  bored 
down  into  the  snrfaco-deposits  in  tho  valley  of  Low  Morton.  In  one 
boring,  which  reached  a  depth  of  53  ft.,  he  stopped  in  a  greyish  clay 
containing  chalk-particles  ;  in  another,  through  similar  clay  to  a  depth 
of  57  ft.,  the  rock  was  reached,  and  fragments  of  limestone  were 
brought  up. 

Discussion. — ^Mr.  Searles  V.  Wood,  jun.,  had  long  been  aware  of 
the  existence  of  the  Middle  Glacial  Sand  near  Bugby.  He  pointed 
out  the  difference  in  tho  fauna  of  the  sands  of  the  Severn  Valley  below 
the  glacial  clay  and  those  of  similar  deposits  in  the  east  of  England, 
but  notwithstanding  thought  they  might  be  of  the  same  age. 

Mr.  Gwyn  Jeffreys  was  doubtful  as  to  the  authenticity  of  some  of 
the  shells  which  had  bean  brought  to  Mr.  Maw.  The  fossil  sheila 
from  tho  Sevorn  Valley,  Wolverhampton,  Manchester,  and  Moel 
ifryfaen,  were  nearly  identical,  and  indicated  raised  beaches.  He 
thought  it  possible  that  a  definite  line  of  such  beaches  might  eventually 
be  recognized  through  that  part  of  England. 

Mr.  W.  Boyd  Dawkins  did  not  consider  that  there  was  any  marked 
difference  in  the  mammalian  fauna  of  tho  Avon  and  Severn  Valleys. 
Ho  had  failed  to  discover  any  traces  of  Elephas  aiUiquus  in  eit^ier. 

Mr.  Prestwich  thought  that  the  author  had  probably  divided  the 
superficial  beds  into  too  many  separate  deposits,  though  the  facts 
brought  forward  were  of  great  value. 

Mr.  Evans  mentioned  that  he  had  received  information  of  the  dis- 
covery many  years  ago  of  a  flint  implement  in  association  with  the 
bones  of  extinct  mammals  at  Lawford.  This  implement  had  been 
exhibited  at  the  time  to  the  Geological  Society,  but  had  disappeared 
after  the  meeting. 

Mr.  Lloyd  and  Mr.  Wilson  briefly  replied. 

The  following  specimens  were  exhibited .- — Specimens  from  the  Con- 
glomerate Beds  of  Somersetshire,  illustrative  of  Mr.  Etheridge*9 
paper ;  exhibited  by  Horaoe  B.  Woodward,  Esq.,  F.G.S. 


BOYAL  GEOGEAPHICAL  SOCIETY. 

On  Monday  evening,  January  lOtb,  a  meeting  of  this  society,  presided 
over  by  the  president.  Sir  Boderick  Mnrchison,  was  held  in  the  British 
Institution,  Albemarle-street.  The  attendance  was  unusually  large, 
and  among  tho  audience  were  a  numbor  of  ladies.  After  the  routine 
business  had  been  disposed  of — 

The  Chairman  said :  Gentlemen, — When  preparations  were  being 
made  to  inaugurate  the  opening  of  the  Suez  Canal,  the  enlightened 
ruler  of  Egypt,  who  is  one  of  our  honorary  members,  did  me  the 
honour  of  inviting  me  through  his  Minister,  Nubar  Pasha,  to 
attend  that  grand  and  most  important  international  ceremony. 
Feeling  unequal,  from  the  uncertain  state  of.  my  health,  to  avail 
myself  of  this  great  privilegre,  I  deemed  it  to  be  incumbent  on 
me  to  havo  the  Boyal  Geographical  Society  well  represented.  For, 
independently  of  congratulations  on  the  accomplishment  of  so  vast  an 
undertaking,  I  felt  most  anxious  to  testify  to  tho  Khedive  the  deep 
sense  of  my  associates  and  myself  of  the  great  sorvicos  he  was  about 
to  render  to  geographical  science  by  the  confidence  his  Highness 
reposed  in  our  friend.  Sir  Samuel  Baker,  and  the  liberality  and  gene- 
rosity with  which  he  had  enabled  that  successful  traveller  to  endeavour 
to  open  out  and  make  known  to  us  tho  true  physical  geography  of 
large  portions  of  Inner  Africa,  which,  notwithstanding  the  efforts  of 
Livingstone,  Burton,  Speke,  Grant,  Baker,  and  others,  atill  remained 
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Lofd  HoagUoB,  is  addimuig  the  mcctiiif ,  Mid  thai  wboi  tiie  pro- 
rat  Mdo  to  koB,  as  a  tn>«te«,  tliat  it  would  bo  eomrcmcitt  and 
for  Inai  to  go  to  tbo  great  f Mtivitj  of  tlio  openiog 
of  tW  Sacs  Caaal  to  iciagatat  tbo  Gcogiaphicai  Society,  aa  be 
was  ia  ao  vw  avwiCn^,  aad  be  was  sot  prerented  by  any  aoei- 
be  tboagbt  it  bie  Mj  to  do  so.  He  proceeded,  fike  others, 
tbe  bcaerokat  afiaageaieBis  of  tLc  Pemwsniar  aad  Oriental 
ErcTTtbiaff  wUeb  tbat  eompaDj  bad  done,  both  for  tbe 
of  tbe  pasttagtis  aad  to  distiiigiiiflh  tbeBBsehres  in  Egypt, 
an  fbat  eoold  bare  been  desired.  If  be  bad  retiinied  to  tins 
edisteif  after  tbe  openiag  of  tbe  Caaal,  be  bad  ao  doubt 
tbai,  froai  aU  tbe  iafieuisti^wi  be  bed  acqviied  oa  tbe  spot,  be  would 
bare  bcca  able  to  deliTer  a  aorel  and  perbape  an  interesting  lectore ; 
bai  after  tbsir  interest  bad  been  latisfied  b j  tbe  abOity  of  the  oorre- 
spuadiiils  of  newspapers  ia  Eagland  and  on  tbe  Continent,  and  after 
tbcir  iateOigeaee  bad  been  satisfied  bj  the  Admiralty  report,  he  was 
aot  foiagr  to  iafliet  on  them  a  leetore  npon  tbe  Soex  Canal.  He  woald, 
eatare  to  Babe  sons  desnltory  remarks  on  such  matters  in 
with  Ite  opening  aa  be  thooght  had  not  been  prominently 
broag^  forward  before.  To  tbeee  be  wonld  add  some  details  of  pri- 
▼ate  esperieaes  wkieb  it  appeared  to  him  might  in  somewhat  interest 
bis  besnss.  Hariag  read  so  much  about  the  Canal,  stated  in  mode- 
rate laagaage  ia  English  aewqtapers,  and  in  immoderate  langnage  by 
Freaeb  newspapers,  be  mast  express  his  opinion  that  the  geographical, 
tbe  eoBflMreial,  aad  tbe  politiosl  importance  of  the  nndertaking  had 
been  sooewbat  orerstated.  He  had  seen  it  compared  to  and  even 
pbMsed  abore  tbe  disoorery  of  America,  becaose  it  had  been  said  that 
to  nnite  two  worlds  waa  a  finer  thing  than  to  tnrent  one  world.  Now, 
be  tboagbt  that  tbe  eonatrnetion  of  the  Snez  Canal  conld  not  be  com- 
pared with  tbe  disoorery  of  America,  or  with  the  circnmnarigation  of 
tbe  Cape  by  the  great  Portognese  narigator.  Tbe  Canal  was  a  great 
work,  bat  it  was  bad  to  orerstate  its  importance.  Looking  at  the 
yast  works  that  had  been  exeented  in  Egypt  ages  ago,  he  conld  not 
bat  think  tbat  if  tbe  Canal  had  been  regarded  as  a  necessary  nnder- 
taking in  former  days  it  wonld  bare  been  accomplished  in  those  days. 
He  bdiered  tbat  inyentiotts  were  carried  ont  when  they  were  wanted, 
aad  that  eonseqnently  tbe  Soex  Canal  was  the  result  of  a  want  of  oar 
own  time. 

When  be  looked  at  tbe  works  of  irrigation  that  had  been  oonstmoted 
in  Egypt  from  tbe  days  of  the  Pharaohs  to  the  days  of  the  Ptolemies, 
be  felt  eonrinced  tbat  if  tbe  Canal  had  been  wanted  it  wonld  haye 
been  made  before  tbe  nineteenth  century.  The  truth  was  no  one  had 
wanted  it.  In  former  times,  the  Egyptians  would  haye  regarded  the 
intenection  of  the  isthmus  by  a  cansl  as  a  contriyance  which  would 
lead  to  the  nnnecessary  intrusion  of  foreigners  and  to  the  destruction 
of  the  nationality  of  Egypt.  In  the  times  to  which  he  referred,  the 
Egyptians  were  anxious  for  free  communication  between  the  Nile  and 
the  Bed  Bea,  but  not  for  free  communication  between  tbe  Bed  Sea 
and  the  Mediterranean.  The  French  wonld  tell  us  that  Napoleon  I. 
was  the  author  of  tbe  Snez  Canal.  Well,  of  coune,  it  was  quite  right 
they  should  say  be  was  tbe  author  of  eyerything.  No  doubt  the 
notion  of  soch  a  communication  passed  through  the  mind  of  that 
great  man,  as  did  a  great  many  other  notions,  to  some  of  which  he 
gaye  eifeet,  while  others  passed  away.  But  the  idea  of  carrying  ont 
the  project  was  due  to  Vhre  Enfantin,  of  the  St.  Simonians,  who,  in 
1833,  interested  M.  Ferdinand  I^esseps,  the  French  Yice-Consul,  and 
M ehemet  Ali,  the  Pasba  of  Egypt,  in  taking  practical  measures  towards 
its  aceomplisbment.  Suryeys  were  taken,  but  owing  to  the  breaking 
out  of  a  plague  and  to  other  canees  not  much  more  was  heard  of  the 
scheme  till  1845.  In  1846,  La  Sooi^t^  d'Etnde  du  Canal  de  Suez  was 
formed,  and  among  the  names  of  those  who  then  applied  their  atten- 
tion to  the  subject  was  to  be  found  that  of  Bobert  Stephenson,  but 
be  instituted  inqniries  tbe  result  of  which  was  entirely  unfayourable 
to  the  enterprise.  He  recommended  the  constmction  of  a  railroad 
throngh  Egypt,  and  a  line  was  made  between  Alexandria  and  Suez. 
But,  notwithstanding  the  opinion  of  Mr.  Stepheneon,  M.  Lesseps  per- 
serered  with  wonderful  energy,  belleying,  on  the  report  of  other  en- 
gineers, that  the  scheme  could  be  snccessfnlly  cactisd''out.  M. 
Lesseps  had  not  inyented  the  Suez  Canal.  In  fact,  who  did  inyent 
anything  P  An  inyention  was  the  result  of  the  information  and  the 
deductions  of  thousands  of  other  men.  M.  Lesseps'  undertaking  was 
tbe  complement  of  what  had  already  been  done  by  other  men ;  but  no 
less  honour  was  due  to  him  because  it  was  so. 

The  noble  lord  then  proceeded  to  say  that,  haying  arriyed  at  Port 
Said  about  two  months  ago,  he  found  himself  one  of  a  yery  small  body 
of  Englishmen.  He  doubted  if  there  were  more  than  a  100  of  them, 
the  inyited  and  the  nninyited  both  inoluded.    It  was  not  the  same 


'  with  other  aatioBS.    Fraaee  took  hH  adyantage  of  tbe  inyitaiion, 
:  aad  be  did  not  aay  it  waa  mijast  that  sbe  should  baye  done  so.   Nnbar 
Pasha  waa  a  genstoaa  aad  iataDigeBt  gwitlwaan,  for  whom  eyery  one 
acquainted  witb  Inm  arast  fed  tbe  greatest  esteem,  and,  therefore, 
be  did  aoi  latead  aay  refleetioB  wbaterer  on  thai  high  personage,  or 
oa  the  Ejgyptiaa  Gorenaient,  when  be  lefened  to  tbe  incooyenieiioe 
I   to  wlneb  the  gaesta  of  tbe  Kbedire  were  salgeeted  when  at  the  laat 
I   moment  it  waa  anaovneed  tbat  tbe  large  aad  magnifioent  steamers  on 
board  wbiditbsy  bad  an  been  placed,  were  too  large  to  be  taken  through 
,  tbe  CaaaL    Howeyer,  be  waa  f ortaaate  eaoi^  to  get  a  passage  with 
'   Mr.  Effiot  aad  Mr.  Peader  on  board  tbe  Hawk^  aad  be  had  tbe  great 
adyantage  of  going  throngb  tbe  Canal  with  two  great  engineers— Mr. 
Hawkshaw  and   Mr.  Ttstfmsn      M.  Tessepi  recognised  him  aa  aa 
individnal,  aad  aaid  be  was  happy  to  reeogniae  him  as  one  who  bad 
been  a  friend  to  the  Caaal  whea  it  eonid  boast  of  but  few  friends  in 
Engfand.    Here  be  begged  to  be  allowed  to  aay  a  word  in  reference  to 
a  anbject  oa  which  thore  bad  been  a  great  deal  of  critieism, — ^namely, 
tiis  oppoaitioa  which  Lord  Fdmerston  had  oflered  to  the  snl^eet.    He 
met  M.  Tessepi  at  a  time  when  there  waa  maeh  ill*wiU  against  that 
great  man  in  France  becaase  it  was  tboagbt  1^  the  French  pec^le  that 
be  exercised  an  almost  nndne  amoont  of  pdlitioal  inflnenoe  against  tbe 
,  eonstmetaon  of  tbe  CanaL    He  owned  that  oa  this  subject  Iw  bad  dif- 
fered from  Lord  Ptolmerston,  becaase  he  tboofl^  that  if  tbe  Egyptians 
and  tbe  French  made  up  their  minds  that  tbe  Ganal  was  to  be  niade  it 
•   wonld  be  made,  and  our  oppoeition  would  be  useless ;  but  be  must 
say  that  the  prqject  which  Lord  Palmerston  oppoeed  was  not  tbe  one 
which  M.  Lessepe  had  since  carried  into  effect. 

If  the  arrangement  originally  i»ropoeed  between  M.  Lessepe  sad 
Said  Pasha  bad  been  carried  out,  the  effect  would  haye  been  that  a 
,  large  portion  of  Egyptian  soil — an  Egyptian  prorinoe,  in  fmot — ^would 
haye  been  transferred  to  a  French  company.  Lord  Palmerston 
thought  it  was  not  a  necessary  element  in  a  commercial  enterprise 
I  that  a  whole  proyinoe  of  Egypt  should  be  banded  oyer  to  a  French 
company,  and  he  caused  that  yiew  to  be  repiuaented  so  strongly  at 
I  Constantinople,  that  a  new  agreement  was  oome  to  aad  oompenntion 
I  was  giyen  to  the  company  for  the  quantity  of  Isad  whioh  would  haye 
;  been  giyen  to  them  had  the  original  arrangement  been  carried  out. 
The  company  which  bad  actuaUy  oonstruoted  the  Cansl  bad  no  more 
land  than  the  banks.  At  the  same  time  be  must  express  bis  opinion 
that  Lord  Palmerston's  political  opposition  to  tbe  Sues  Canal  was  hardly 
in  consonance  with  bis  usually  moderate  ^o^aj.  Such  eyents  as  tbe 
construction  of  the  Csnal  would  come  about  in  the  fnlnees  of  time 
under  any  state  of  political  circumstances  whatsoerer.  When  tbe 
guests  arriyed  at  Ismailia  they  found  eyery  comfort.  The  soundingu 
made  from  the  Hmck  neyer  were  lower  than  18  ft.  He  ought  to 
obserye  that  when  M.  Lesseps  was  preaenting  Mr.  Hawkshaw  to 
seyeral  persons  of  distinction,  he  said,  "This  is  the  gentleman  to 
whom  I  owe  the  Canal."  That  was  true.  When  public  opinion  had 
set  in  yery  strongly  against  the  scheme,  the  Khediye  consulted  Mr. 
Hawkshaw.  He  asked  him  to  report  oonfidentiaUy  on  the  projeot, 
and  in  giying  him  this  commission  he  told  him  that  should  the  report 
represent  the  sobeme  as  impracticable,  he  would  put  aa  end  to  the 
work  without  compromising  him,  and  without  injury  to  any  one.  Mr. 
Hawkshaw  reported  that  the  Canal  could  be  made,  and  that  it  could 
be  maintained  at  a  moderate  expense. 

On  the  passage  of  the  Hatch  those  on  board  did  not  obserye  any 
large  amount  of  sand  or  anything  to  materiaUy  encumber  tbe  CanaL 
Eyery  one  bad  been  told  bow  it  waa  discoyered  that  at  one  point  a 
rock  had  cropped  np  suddenly,  but  it  had  been  remoyed  without  any 
engineering  difficulty,  and  he  belieyed  that  no  yessel  had  been  scraped 
by  it.  There  would  be  no  difficulty  in  deepening  and  widening  tbe 
Canal.  At  certain  points  it  was  not  now  sufficiently  wide  to  permit 
of  two  yessels  passing  each  other.  Mr.  Hawkshaw  thought  that  if 
it  allowed  of  this,  it  would  be  sufficiently  wide.  At  Ismailia  be  was 
presented  to  tbe  Eihediye  on  board  his  own  yacht,  and  presented  to 
him  the  congratulations  of  the  Qeograpbical  Society,  at  which  bis 
Highness  expressed  his  gratification.  The  Khediye  was  at  the  moment 
in  a  state  of  excitement,  and  be  explained  the  oause  by  sajingr*  '*  Laat 
night  I  had  rather  a  bard  time  of  it.  I  was  asudous  that  eyerything 
should  be  prepared  for  the  passage  of  UAigUf  the  yacht  of  tbe 
Empress  of  the  French.  A  yessel  was  sent  forward  to  dear  the  way, 
bnt  she  came  to  grief  by  getting  against  the  bank."  It  appeared  that 
the  captain  despatched  a  messenger  to  Port  Said,  and  had  the  Khediye 
called  np.  His  Highness  started  on  board  bis  own  yacht  with  800 
workmen,  and  went  to  the  scene  of  the  disaster.  There,  said  bis 
Highness,  "  Jo  faiaais  un  pen  le  capitaine  moi-m^e."  He  added, 
that  if  he  conld  not  haye  got  the  yeml  off  he  wonld  haye  blown  her 
up. 

What  would  be  the  effect  of  the  Canal  as  regarded  trade  P  To  the 
small  trade  of  Italy,  Greece,  and  the  Leyant  it  must  be  yery  adyan- 
tageouB ;  but  he  belieyed  that  it  wonld  haye  yery  little  eifeet  in 
respect  of  either  the  commerce  of  France  or  that  of  England.  If  it 
should  haye  any  considerable  effect  on  the  oommeroe  of  either  country, 
■uoh  a  result  would  not  follow  ior  years  to  oome.  In  oonduBion,  the 
noble  lord  referred  to  the  expedition  of  Sir  Samuel  Baker.    He  saw 
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him  at  Cairo  at  a  time  when  he  hoped  that  he  would  have  been  far  on ' 
hUB  way  to  that  gre&t  expedition.  No  donbt,  when  Sir  Samuel  left 
England  he  had  an  extravagant  idea  of  the  interest  which  the  GoYern- 
ment  and  the  people  of  Egypt  took  in  the  work  which  he  was  going 
out  to  accomplish ;  bnt,  as  the  supply  of  domestic  servants  in  that 
ooontry  was  obtained  by  means  of  slaveiy,  the  inhabitants  generally 
were  not  very  favonrable  to  the  object  of  Sir  Samael  Baker's  mission. 
He  was  snre,  therefore,  that  the  English  nation  would  make  allow- 
anoes  for  the  difficulties  which  Sir  Samuel  had  to  encounter,  and 
would  feel  satisfied  that  all  which  chivalry,  intelligenoe,  and  deter- 
mined energy  could  do  would  be  done  to  aooomplish  the  great  work  in 
which  he  was  engaged.  Having  thanked  the  meeting  for  the  attention 
with  which  they  had  listened  to  him,  the  noble  lord  concluded  hia 
address  amid  general  cheering. 

Sir  F.  Arrow,  as  a  practical  seaman,  saw  no  difficulty  in  the  way  of 
maintaining  the  CanaJ  in  such  a  manner  as  that  it  would  be  available 
for  large  ships.  He  believed  that  it  would  be  of  great  advantage  to 
the  commerce  of  the  world,  that  there  was  a  bright  future  in  store  for 
it,  and  that  though  our  entrepdt  trade  might  be  damaged  by  It  we 
should  reap  more  than  a  counteracting  advantage  in  an  increase  of 
our  larger  trade. 

Sir  Bartle  Frere  had  been  at  one  time  somewhat  soeptioal  about  the 
Canal ;  but,  after  a  careful  examination  of  it,  he  now  believed  that  its 
commercial  advantages  would  be  considerable  to  this  and  other  coun- 
tries. It  would  save  the  necessity  of  transhipment,  which  in  brittle 
articles  and  in  heavy  cargo  was  a  very  important  matter.  In  re- 
ference to  the  opposition  of  Lord  Palmerston,  he  believed  it  was  based 
quite  as  much  on  that  distinguished  man's  antipathy  to  slarery  in  any 
form,  as  it  was  on  the  territorial  question  to  which  the  noble  lord 
(Lord  Houghton)  had  alluded.  It  had  been  proposed,  as  one  of  the 
conditions  on  which  the  French  company  was  to  take  the  project  up, 
that  the  work  was  to  be  executed  by  means  of  "  free  labour."  Under 
such  a  system,  the  poor  fellahs  would  have  been  obliged  to  work  for 
a  small  ration  of  food.  Lord  Palmerston  bore  in  mind  the  loss  of 
health  and  life  occasioned  to  poor  Egyptians  who  had  laboured  on 
similar  terms,  and  he  felt  that  no  undertaking  should  be  carried  out 
in  that  way.  Only  two  years  ago,  M.  Lesseps  said  to  him  that  he 
owed  the  success  of  his  Canal  to  his  not  having  had  labourers  of  that 
sort,  because  he  had  turned  his  attention  to  the  mechanical  contri- 
vances used  for  dredging  on  the  Thames  and  the  Clyde,  and  the  result 
was  that  the  work  had  been  done  in  half  the  time  and  at  half  the  ex- 
pense that  would  have  been  necessary  if  the  dredging  had  been  done 
by  the  manual  labour  of  fellahs. 

Mr.  Fowler  said  that  the  dredges  used  in  the  construction  of  the 
Canal  were  of  a  new  description.  They  were  wonderful  mechanical 
contrivances,  and  but  for  them  the  Canal  would  not  have  been  finished 
now.  They  were  not  the  oontrivaxice  of  M.  Lesseps,  who  was  not  an 
engineer,  but  of  one  of  the  contractors,  a  distinguished  engineer,  who 
had  got  his  technical  education  in  France,  and  his  practical  education 
in  this  country.  Four  principal  points  of  difficulty  had  been  stated 
by  persons  who  had  doabts  as  to  whether  the  Canal  could  be  main- 
tained in  an  efficient  state.  First,  the  entrance  of  Port  Said ;  secondly, 
the  supposed  falling  of  the  sands  into  the  Canal ;  thirdly,  the  washing 
away  of  the  slopes ;  and,  fourthly,  the  great  evaporation  caused  by 
the  -vast  expanse  of  the  Bitter  Lakes.  He  had  stated  his  opinion  on 
some  of  those  points  in  a  letter  to  the  Times  about  a  year  ago ;  but, 
as  to  the  sands,  he  would  observe  that  along  a  huge  portion  of  the 
Canal  the  water  of  lakes  interposed  between  tlM  Canid  and  the 
Desert.  Throughout  that  portion  the  sands  would  not  operate  on  the 
CanaL  Indeed,  the  portion  of  the  latter  on  which  the  sands  would 
operate  was  very  short.  He  therefore  regurded  the  deposit  of  faUing 
ttnd  as  one  of  the  least  of  the  perils  to  which  the  Canal  would  be 
liable.  His  conviction  was  that  the  Canal  would  be  used  largely  for 
the  oommeroe  between  England  and  India,  and  between  France  and 
India. 

Some  other  gentlemen  having  made  a  few  remarks  on  the  subject, 
thanks  were  presented  to  Lord  Houghton  for  his  address ;  and  some 
other  business  having  been  transacted,  the  meeting  adjourned.— 
Times, 

MAKOHESTEB  MIOEOSCOPICAL  SECTION  OF  THE  LOWER 
MOSLEY-STBEET  SCHOOLS  NATUBAL  HISTOBY  SOCIETY. 

A  ooMvaBSAZioKx  was  held  on  Monday,  January  10,  about  120  being 
present.  The  members  brought  their  miorosoopes,  and  other  objects 
relative  to  the  science  of  miarosoopy  were  exhibited.  J.  Barrow,  Esq., 
president,  in  the  chair. 

The  iireBident  stated  that  the  object  of  the  meeting  was  to  create  a 
taste  for  the  study  of  microscopy,  to  show  the  work  of  the  members, 
and  to  8:iTe  some  idea  of  the  pleasure  the  microsoopist  enjoys.  He 
gave  a  short  address  on  **  The  Life-History  of  Ferns,"  showing  the 
value  the  miorosoope  had  been  in  defining  their  organization. 

Mr.  Aylward  exhibited  with  Beade's  prism  various  Diatoms,  two 
small  aqaftrimns  containing  animaloula,  a  number  of  trays  of  f  ora- 
miaifera,  Ao, 


Mr.  Armstrong. — A  series  of  insects  mounted  whole,  a  number  of 
slides  of  various  parts  of  insects,  some  human  anatomical  preparations, 
and  a  number  of  micro-photographs. 

Mr.  Hope. — A  number  of  ferns  and  miscellaneous  slides. 

Mr.  Chaffers. — Sections  of  mollusca. 

Mr.  Hyde. — Vegetable  cuticles. 

Mr.  Jackson. — ^A  series  of  seeds,  and  a  number  of  ferns  showing 
fructification. 

Mr.  H.  C.  Armstrong. — ^A  number  of  corallines,  scales,  fora- 
nuwifer,  &c. 

Mr.  Armstrong  exhibited  with  the  gas  microscope  a  number  of  slidee 
of  Diatoms,  insects,  parasites,  &o. ;  also  by  oxy-hydrogen  lantern, 
micro-photographs  taken  on  Dr.  Maddox's  principle.  This  was  ex- 
ceedingly successful,  and  added  considerably  to  the  interest  of  the 
meeting. 

The  president  then  read  the  list  of  papers  for  the  present  quarter. 


LEEDS  PHILOSOPHICAL  AND  LITEBABY  SOCIETY. 

Thb  second  of  the  course  of  Christmas  afternoon  lectures  in  connec- 
tion with  the  above  society  was  given  on  the  13th  inst.,  by  Mr.  Henry 
Denny,  A.L.S.,  the  respected  curator  of  the  museum.  His  subject  was 
"  The  Transformation  of  Insects,"  and  on  this  Mr.  Denny  discoursed 
for  about  an  hour.  There  was  a  fair  attendance,  including  Dr.  Heaton, 
the  president  of  the  society. 


DUBLIN  NATUBAL  HISTOBY  SOCIETY. 

Ths  usual  meeting  of  this  society  was  held  on  Januaiy  5th,  in  th^ 
Boyal  Irish  Academy  House,  Dawson-street,  William  Andrews* 
Esq.,  V.P.,  in  the  chair.  After  the  usual  business  was  disposed  ofi 
Mr.  Andrews  read  the  following  paper,  "  On  the  Inhabitants  of  the 
Bock-pools  and  Caves  of  Dingle  Bay,"  during  the  reading  of  which 
the  chair  was  occupied  by  Bev.  Professor  Haughton. — ^When  contem- 
plating the  host  of  observations  that  naturally  would  present  them- 
selves for  the  paper  of  this  evening,  "  Notes  on  the  Inhabitants  of 
Bock-pools  and  Caves  of  Dingle  Bay,"  the  selections  would  be  so 
varied  and  extensive  that  many  evenings  would  be  occupied.  I 
therefore  will  confine  myself  to  a  few  of  the  most  remarkable  of  those 
beautiful  tribes  of  sea  anemones  or  class  zoophytes,  which  careful 
investigations  have  noted.  From  the  entrance  of  Dingle  Harbour, 
both  easterly  and  westerly  in  the  bay,  are  a  series  of  caves  and  rocky 
ledges  or  islets,  exposed  at  low  tides.  The  caves  are  more  or  less 
deep  and  tortuous,  and  their  examinations  are  difficult  to  attempt 
from  the  constant  prevalence  of  westerly  winds,  which  generally  send 
a  rolling  swell  through  them.  The  innumerable  and  brilliantly- 
coloured  objects  of  animal  life  that  have  existeuoe  there  cannot  easily 
be  seen  in  their  developed  beauty  but  at  low  tides,  and  many  at  only  the 
lowest  springs.  It  was  therefore  that  during  those  equinoctial  low 
tides,  in  the  month  of  October,  1868,  that  I  was  enabled  fully  to 
appreciate  the  countless  forms  of  interest  that  everywhere  presented. 
I  shall  now  merely  give  a  few  extracts  from  my  notes. 

Anthea  cereus. — The  two  varieties  occur  most  abundantly  in  Dingle 
Harbour,  attached  to  Zostera  marina  and  Chorda Jllum.  The  deep-nosed 
Pipe-fish  (Syngnathus  typhle)  was  noticed  to  feed  on  the  young  state  of 
anthea,  and  the  grey  mullet  also  feeds  on  the  full  grown.  Anthea  is 
also  attached  to  rocks  at  the  entrance  of  the  oaves.  Aiptasia  Couchii. — 
In  a  large  and  beautiful  cave  westerly  of  Dingle  Harbour,  when 
collecting  fine  specimens  of  the  sponge  Pachymatisma,  I  was  surprised 
at  the  singular  appearance  of  this  actinia,  so  nearly  allied  to  Anthea. 
It  was  at  an  extremely  low  tide,  and  the  Pachymatisma  was  barely 
covered  by  the  water,  but  in  most  instances  Pachymatisma  was  many 
feet  below  the  surface — in  fact,  the  sponge  in  that  locality  is  not 
attainable  but  at  the  lowest  tides.  Attached  to  the  rocks,  near  the 
sponge  was  the  Aiptasia,  in  a  perfect  state  of  expansion.  The  tentacles 
as  figured  in  Qosse,  are  perfect ;  the  colour  of  the  colunm  was  more 
ruddy  brown.  Sagartia,  sphyrodeta,  rosea,  and  venusta  were  found 
in  pools,  the  two  latter  also  seen  attached  to  the  face  of  rocks  in  caves 
at  low  tides.  The  rocks  known  as  the  Banaghrees,  and  those  near 
Coosavonghala,  are  rich  in  marine  productions,  but  they  can  only  be 
explored  by  boats  in  moderate  weather.  Sagartia  miniaia. — Surface  of 
rocks  in  little  pools.  Sagartia  troglodytes. — ^East  side  of  Dingle  Har- 
bour, rocky  pools,  imbedded  in  sand.  Sagartia  parasitica. — At  a  very 
low  tide  in  one  of  the  deep  caves,  brought  up  by  means  of  a  small  dredge 
net  from  a  d^th  of  4  to  6  ft.  It  is  weU  described  and  figured  by  Goase. 
It  is  a  western  species,  and  among  the  instances  of  Mediterranean 
forms  that  are  met  with  at  this  part  of  the  coast.  Actinolohia 
dianthits. — ^At  low  water  along  its  range,  attached  to  the  rocks,  I  saw 
most  abundantly  this  beautiful  Actinia.  Adamsia  palUata. — ^Takenup 
in  deep  water  close  to  the  cliffs,  where  those  large  rocks  are  off  the 
cliffs,  called  tiie  Smoothing  Iron.  I  suspect  that  Adamsia  is  to  be  found 
on  several  species  of  Buooinum.  I  observed  a  species  on  Purpura 
lapiUuSf  and  a  very  pretty  form  taken  up  in  forty  fathoms  on  Natica 
nitida,  AcHnia  meseinbryanthemum  occurred  in  some  abundanoe, 
particularly  the  green  and  varied  spotted  varieties,  mostly  attached 
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to  the  face  of  the  rocks  and  at  the  margins  of  the  cayea.  THiere 
retractile  I  conld  scarcely  know  the  difference  between  some  of  the 
green  yarietles  of  Sagartia  eJirytospleniumy  both  being  of  nearly  the 
same  shade  of  pale  green,  and  with  dotted  lines  of  white.  I  did  not 
fee  forms  expanded  I  conld  identify  as  Sagartia  chrysotplenivm. 
Tealia  crassicomis. — This  beantifol  species  was  not  nncommon  in  the 
caves,  and  on  rocky  reefs  ontside  the  caves.  Some  large  and  beaotifnl 
varieties  were  noticed  near  Fort  del  Ore,  Smerwick  Harbonr.  I  have  a 
perfect  recollection  of  noticing,  and  indeed  noting,  a  beantifol  species 
of  Cerianthns,  similar  to  Uoydii,  in  mnddy  recesses  on  the  west  side 
of  Smerwick  Harbour.  A  Stomphia,  agreeing  with  Gosee's  fignre  of 
Stomphia  Churchiw,  with  exception  that  the  oolonr  of  the  rim  of  the 
disk  was  a  bright  pnrple  or  carmine  lake,  was  taken  np  in  deep  water 
(40  fathoms),  attached  to  a  stone. 

I  may  here  introduce  that,  while  noticing  some  singular  species  of 
ova  that  were  numerously  congregated  and  attached  by  pedicels  to 
the  sides  of  the  rocks,  and  also  on  detached  stones  (ova  of  Purpura 
papillus),  my  attention  was  struck  with  a  pretty  coral,  which,  on 
minutely  examining,  I  supposed  i<o  be  dead  epecimenB  of  Caryo- 
phyllia  Smithii.  At  the  very  lowest  ebb  that  occurred  daring 
the  tides  of  October,  1868,  I  in  vain  sought  on  the  faces  of  the 
rooks  and  in  the  pools  for  Caryophyllia  Smithii,  but  I  was 
rewarded  by  meeting  that  very  beautiful  coral  Balanophyllia 
regia.  It  was  in  the  recesses  of  a  rocky  pool  barely  covered  with 
water;  it  could  not  be  extricated  it  was  so  imbedded.  On  the  follow- 
ing day  I  again  visited  the  spot,  provided  with  a  heavy  hammer  and 
chisel,  to  force  off  some  of  the  rock.  The  tide  had  fallen  to  its 
greatest  extent  the  previous  day,  and  the  Balanophyllia  was  not  after 
within  reach.  On  the  closest  examination  I  could  neither  discover 
Caryophyllia  Smithii  nor  the  little  coral.  In  the  month  of  August 
last  I  dredged  Caryophyllia  Smithii  in  the  living  state  in  52  fathoms. 
I  am,  therefore,  fuUy  confirmed  in  the  view  that  it  is  a  deep-water 
species.  In  the  Natural  History  Review  for  April,  1859,  Dr.  E.  Perce- 
val Wright  expressed  surprise  that  Thompson  should  have  recorded 
Cyathina  {Caryophyllia)  Smithii  taken  on  the  Njrmph  Bank,  off 
Waterford.  "  This,"  he  says,  "  I  regard  as  rather  a  strange  locality, 
never  having  dredged  them  in  deep  water,  and  my  own  experience 
and  that  of  Mr.  Gosse  would  go  to  prove  that  it  occurs  at,  or  near, 
low  water  rocks  adhering  to  the  perpendicular  sides  of  rock."  At  the 
entrance  of  Dingle  Bay,  in  upwards  of  50  fathoms,  this  beautiful  coral 
was  dredged,  and  I  obtained  numerous  fragments  of  the  same  coral 
among  fine  shelly  sand  in  60  fathoms.  I  am  glad  to  find  its  deep- 
water  tendency  confirmed  by  Mr.  Jeffreys,  for  since  the  paper  I  gave 
on  the  15th  November  last,  at  the  Boyal  Dublin  Society,  in  which  I 
alluded  to  the  deep-water  soundings  where  I  had  obtained  Caryo- 
phyllia, Mr.  Jeffreys,  in  his  report  of  the  deep-sea  dredging  expedi- 
tion in  H.M.S.  Porcupine,  given  in  the  journal  of  science  Nature, 
of  2nd  December  last,  states  that  he  has  dredged  it  in  110  fathoms, 
about  40  miles  off  Valentia. 

Such  new  facts  have  been  brought  to  light,  and  old  ideas  dispelled, 
that  it  is  to  be  hoped  that  (Government  may  in  the  course  of  this  year 
again  enable,  with  improved  appliances,  the  same  men  of  science  to 
prosecute  further  inquiries,  for  the  result  of  such  expeditions  must 
ever  be  regarded  with  intense  interest.  As  I  have  chiefly  alluded  to 
the  sea-anemones,  I  may  mention,  when  speaking  of  Stomphia  as  a 
deep-water  species,  I  met  another  form  in  the  same  soundings — viz., 
among  small  stones  and  where  Nullipora  compressa  was  abundant, 
whioh,  when  brought  up  and  placed  with  other  animals  in  a 
bucket  of  water,  I  could  not  but  observe  its  remarkable  features.  It 
was  attached  to  a  flat  stone,  and  had  the  appearance  of  a  column, 
partially  encased  in  a  lobed  tube.  It  did  not  long  remain  in  that  state 
for  examination,  and  it  contracted  to  a  most  undefined  form  in  spirits. 
In  seeking  references  that  might  lead  to  some  approximating  charac- 
teristic, I  found  none  so  nearly  similar  as  the  Capnea  sanguinea, 
described  by  the  late  Professor  Edward  Forbes,  in  the  Annans  af 
Natural  History,  vol.  vii.  page  81,  captured  in  August,  1840 — 
"  Habitat,  deep  water,  Irish  Sea,  occurring  among  Millepora."  Pro- 
fessor Forbes  farther  states  that  where  the  Capnea  was  dredged,  the 
sea-bottom  was  chiefly  Millepora,  What  is  this  Millepora  of  the  Irish 
Sea  P  It  is  certainly  a  deep-water  species,  a  stony  coral  formed  by 
hydroid  animals,  and  related  to  the  tabulate  Madrepores,  and  is  nearly 
allied  to,  and,  indeed,  considered  identical  with  Millepora  aleicomis  of 
Linnaeus.  Thus,  the  animals  of  this  Millepora,  which  I  obtained  in  the 
living  state,  are  true  hydroids,  and  similar  to  those  which  form  the  struc- 
tare  of  Pocillopora.  We  are  well  aware  that  the  growth  of  those  corals 
whioh  form  coral  reefs  of  solid  stone  is  entirely  confined  to  warmer 
regions,  their  extensions  being  almost  limited  to  within  a  few  degrees 
of  the  tropics.  With  regard  to  the  depths  at  which  the  animUs  of 
corals  exist,  but  few  seem  to  have  understood  the  extreme  depths  in 
whioh  those  hydroids  and  polyps  are  in  active  life.  Sir  Charles  Lyell 
mentions  the  several  genera  of  coral  that  are  littoral  and  sub-littoral, 
and  that  the  distribution  of  particular  species  in  regard  to  the  depths 
of  water  in  which  they  grow  is  remarkably  uniform.  According  to 
Darwin,  reef-building  oorals  rarely  live  at  a  depth  exceeding  120  ft., 
although  it  has  been  shown  that  some  species  of  ooral  have  been 


obtained  at  depths  of  900  ft.  In  temperate  climates  it  is  stated 
that  such  species  as  Caryophyllia  Smithii  are  sub-littoral.  Dr.  A  K 
Bell,  late  Surgeon  United  States  Kavy,  who  has  written  on  Protozoa 
and  on  Coral  polyps,  says  that  living  coral  polyps  always  work 
upwards  towards  the  light,  and  that  they  cannot  exist  at  a  greaier 
depth  than  thirty  fathoms.  Their  peculiar  office  seems  to  have  been 
to  plant  themselves  on  submarine  elevations,  and  build  them  up  to  the 
surface  of  the  water." 

Professor  Macalister  read  a  paper  "  On  the  Mode  of  Growth  of 
Univalved  Shells,"  giving  it  as  the  result  of  his  observations  that 
univalves  grow  according  to  a  definite  law,  and  that  we  could  mathe- 
matically calculate  the  relations  of  the  parts  of  these  shells. 

The  Bev.  Dr.  Haoghton  read  a  paper  "  On  the  Geometrical  Clasu- 
fication  of  Muscles." — ^Referring  to  BorelH's  old  classification,  he 
made  several  alterations  in  it,  adding  to  it,  among  others,  the  class  of 
muscles  whose  fibres,  though  straight  lines,  yet  conjointly  make  skew 
surfaces. 

GLASGOW  PHILOSOPHICAL  SOdETY. 

CHEMICAL  SECTION. 

The  ordinary  meeting  of  this  section  was  held  on  the  evening  of 
Tuesday,  Dec.  21st,  1869,  Dr.  Wallace,  F.B.SJ5.,  one  of  the  vice- 
presidents,  in  the  chair.  Several  new  associates  were  balloted  for 
and  admitted. 

Mr.  W.  B.  Hutton,  manufacturing  chemist,  read  a  paper  "On  the 
Chemistry  of  Coal-Smoke." — ^The  author  glanced  at  the  subject  both 
in  its  sanitary  and  its  economical  aspects ;  and  then,  in  order  that  the 
scientific  principles  involved  in  the  prevention  of  smoke,  and  in  the 
complete  utilization  of  the  heating  power  of  raw  coal,  might  be  pro- 
perly understood,  he  gave  an  analysis  of  best  Wishan  coal,  one  of  the 
finest  kinds  of  fuel  in  Scotland.    It  was  as  follows : — 

Water       2  8 

Sulphur    0-4 

Volatile  matter   369 

Fixed  carbon   56-3 

Ash  3-6 


1000 
Volatile  Matteb. 

Carbon     140 

Hydrogen    6-0 

Oxygen     15*9 

Nitrogen 10 

36-9 

In  the  ordinary  combustion  of  coal,  black  smoke,  and  therefore  sooi* 
is  only  producible  from  the  volatile  matter  of  the  coal,  the  fixed  car 
bon,  ash,  Ac,  being  incapable  of  generating  smoke.     The  value  of  a 
fuel  as  a  generator  of  heat  is  estimated  according  to  the  amount  of 
carbon  and  hydrogen  present  in  it.     As  ordinarily  used,  coal,  doriog 
its  combustion,  gives  rise  to  many  curious  compounds,  including  car- 
bonic oxide,  carbonic  acid,  watery  vapour,  ammonia,  sulphnrous  and 
sulphuric  acids,  and  various  hydrocarbons,  some  of  the  paraffin  series, 
and  others  of  the  naphthalin  series;  and,  as  they  are  volatile  when 
liberated,  they  rise  into  the  atmosphere  and  form  the  mixture  known 
as  coal-smoke.     This  material  difi'ers  in  its  properties  and  compoeitioii, 
according  to  the  composition  and  mode  of  burning  the  coal ;  but,  in  all 
cases,  sooty  carbon  and  moisture  are  abundant,  the  former  especially 
BO  in  black  smoke.     But  black  smoke  is  soot,  and  is  the  result  of  the 
imperfect  combustion  of  the  coal,  and  even  of  its  wasteful  use.    Mr. 
Hutton  then  went  on  to  examine  soot  in  its  chemical  aspects,  and  ex- 
plained, in  detail,  how  the  difference  of  temperature  in  a  furnace  or 
domestic  fire  regulates  the  composition  of  the  volatile  matters  of  soot. 
The  composition  of  London  and  Glasgow  soot  was  shown  in  a  table, 
of  whioh  the  following  is  a  copy. 

Analtbis  of  Soot. 

London.  Glasgow. 

Carbon    5318  35*7 

Tar  and  oil 1800  150 

Ammonia     1*75  2-8 

Potash 0-20  0-8 

Soda 0-34  O'S 

Lime    100  0*8 

Magnesia     030  trace 

Phosphate  of  lime  and  alumina   2'08  3*2 

Iron 0-40  0*7 

Sulphuric  acid 4-60  7-9 

Chlorine  trace  0*4 

Sulphocyanogen 0*25  none 

Carbonic  acid 070  trace 

Sand    14-40  25*7 

Water 280  7'2 


10000 


100-0 
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The  aathor  said  he  ooold  goarantee  the  g^niuiieneBB  of  the  sample 
of  London  soot;  bat  he  was  afraid  that  the  Glasgow  soot  which 
he  had  examined  was  adolierated,  judging  by  the  large  percentage  of 
sand  and  water  contained  in  it.  The  large  proportion  of  solphorio 
aoid  might  be  accounted  for  by  the  salpharous  qaality  of  the  Scotch 
coal,  and  by  the  great  number  of  chemical  works  in  Glasgow. 
Genuine  Glasgow  soot  ought  to  contain  a  larger  amount  of  am- 
monia. Both  samples  were  distinctly  aoid.  While  referring  to 
the  various  uses  of  soot,  Mr.  Hutton  mentioned  that  a  considerable 
quantity  was  recently  shipped  to  the  West  Indies,  to  be  used  there  for 
the  growth  of  sugar-cane.  The  price  is  from  SOs.  to  403.  per  ton. 
Considering  that  soot  rarely  contains  less  than  about  ^  of  its  weight 
of  hydrocarbon  compounds,  the  author  of  the  paper  proceeded  to  look 
at  the  production  of  soot  from  a  commercial  point  of  yiew,  and  asked 
if  the  value  of  soot  is  proportionate  to  the  evils  resulting  from  the 
production  of  the  material.  Not  more  than  500  tons  are  gathered  in 
Glasgow  per  annum,  and  the  value  never  exceeds  j61,000.  Taking  the 
waste  of  fuel,  the  loss  of  the  nitrogen  of  the  coal,  the  destruction  of 
property,  and  the  personal  discomfort  resulting  from  smoke  and  soot, 
he  found  that  there  was  no  profit,  but  rather  a  great  loss  instead. 
Aa  a  practical  solution  of  the  "  smoke  nuisance,"  Mr.  Hutton  briefly 
sketched  a  plan  by  which  practically  smokeless  fires  might  be  obtained, 
while  all  the  volatile  compounds  could  be  separately  collected,  and  be 
got  in  a  form  fit  for  utilization.  He  would  distil  the  coal  before  bum- 
ing,  stopping  short  the  process  of  distillation  at  such  a  stage  as 
would  permit  soft  coke  to  be  formed — that  is,  fixed  carbon  with  a 
sufficient  amount  of  volatile  matter  in  it  to  render  it  slightly  inflam- 
able.  The  other  useful  products  would  be  chiefly  crude  oil,  coal*gas, 
and  ammonia.  Assuming,  as  a  basis  ot  calculation,  2,000  tons  of 
ooal  to  be  used  daily,  that  amount  would  yield,  in  round  numbers- 
Soft  coke    1,400  tons. 

Crudooil    : 40,000  gallons. 

Ammoniacal  water   80,000       ,, 

Coal  gas 6,000,000  cubic  feet. 

Deducting  the  ash,  the  fixed  carbon  would  be  reduced  to  1,329  tons. 
Mr.  Hutton  calculated  that  the  coke  and  the  other  products  would 
realize  JB742,  while  the  coal  (at  5s.  per  ton)  and  the  labour,  &c.,  would 
cost  JB600,  leaving  an  apparent  balance  of  J6142,  in  addition  to  all  the 
other  advantages  which  would  result  from  the  complete  combustion  of 
the  fnel.  The  coke  would  be  such  a  material  as  would  be  available 
alike  for  domestic  fire-places  and  the  furnaces  of  steam-boilers,  &c. 

At  the  conclusion  of  the  parer,  various  members  spoke  in  commen- 
dation of 'Mr.  Button's  views.    In  reply  to  Mr.  Stanford, 

Mr.  Hutton  stated  that  such  coke  as  he  had  suggested  in  his  paper 
ooold  be  burned  in  the  ordinary  grate,  without  the  expense  or  any 
other  of  the  inconvenienoes  attending  the  use  of  the  grate  which  was 
devised  some  years  ago  by  the  late  Br.  Neil  Arnott. 

On  the  motion  of  the  chairman,  a  cordial  vote  of  thanks  was  awarded 
to  Mr.  Hutton ;  and  the  meetings  of  the  section  were  adjourned  for  a 
month.' 


FOREIGN  ACADEMIES. 


THE  FRENCH  ACADEMY. 

Paris,  January  IOtb,  M.  Liouville  presiding. — ^The  correspondence 
indaded  the  following  communications  :  A  letter  of  thanks  from  M. 
Comalia,  on  his  election  as  correspondent.  A  note  from  M.  Chavrard 
on  the  construction  of  aerostats.  The  fieport  of  the  Inspector  of  the 
Seme.  Observations  on  the  Postulates  of  Euclid.  A  Beply  from  M. 
Feil  to  the  "  Beclamation"  of  M.  Ghvudin ;  and,  lastly,  an  elementary 
exposition  of  the  atomic  theory,  by  Professor  Williamson. 

H.  Schloesing,  director  of  the  £cole  d* Application  des  Manufactures, 
sent  in  a  note  on  the  analysis  of  the  soluble  matters  found  in  arable  soils, 
bnt  M.  Dumas  did  not  give  a  risumS  of  it. 

MM.  Odet  and  Vignon  gave  an  account  of  the  theory  explaining  the 
reftction  which  takes  place  in  the  production  of  nitric  anhydride. 

M.  Meeker  sent  in  a  paper  relative  to  the  disease  of  the  vines  at 
the  Cape  of  Good  Hope.  The  vines  have  been  attacked  by  an  acaride, 
which  eats  the  rootlete  and  threatens  to  become  desperately  destructive. 
M.  CoUxn,  of  Alfort,  sent  in  a  memoir  on  a  subject  which,  however, 
has  been  often  worked  out  before,  viz.,  the  ratio  between  the  weight 
of  the  brain  and  the  weight  of  the  body.  He  has  found  that  even  in 
the  same  species  this  ratio  varies  within  the  widest  limits.  The  cephalic 
mass  is  proportionally  larger  in  small  animals  than  in  large  ones.  In 
the  same  species  the  ratio  varies  inversely  as  the  age  of  the  individual. 
The  ratio  in  question  is  far  from  expressing  the  degree  of  intelligence 
of  the  Tarions  animals,  and  hence  the  author  oondades  that  there  is 
ao  xelaticm  between  the  development  of  the  brain  and  the  development 
of  its  fJROulties. 

^  From  the  C^kmieal  Ntmt, 


M.  Bergeon,  in  a  paper  on  the  lachrymal  gland,  announces  quite  a 
new  function  for  this  organ.  He  thinks  the  purpose  of  this  gland  is 
the  lubrication  of  the  upper  parts  of  the  respiratory  passages. 

Two  tom-toms  were  exhibited  on  the  table,  and  their  tone  was  identical 
with  that  of  those  made  in  China.  They  were  manufactured  by  MM. 
Biohe  &  Champion,  under  direction  of  Chinese  artificers.  They  were 
presented  by  M.  Stanislas  JuUien. 

M.  le  Dooteur  Bonnafont  gave  an  account  of  his  observations  on 
acute  inflammation  of  the  niemhrana,  tympanic  accompanied  by  nervous 
symptoms. 

M.  Lacaze-Duthiers  continues  his  researches  on  the  morphology  of 
acephalous  and  lamellibranch  moUusks.  In  this  last  communication  he 
shows  of  what  value  the  anatomy  of  the  digestive  system  is  in 
establishing  a  philosophic  morphology. 

M.  Fr^my  stated  some  novel  facts  in  connection  with  his  experi- 
ments on  nitrous  aoid.  Contrary  to  the  usually  accepted  view,  he 
says  that  it  may  be  dissolved  in  water  without  decomposition,  pro- 
vided it  be  there  in  excess.  Boiling  decomposes  the  liquid,  and  nitric 
oxide  is  evolved.  In  treating  nitrite  of  soda  with  sodium  amalgam, 
M.  Frcmy  obtained  a  new  substance,  which  appears  to  be  a  new  oxide 
of  nitrogen  with  very  peculiar  properties. 

The  place  of  correspondent  in  the  section  of  Physics,  vacant  by 
the  death  of  Signer  Matteucci,  has  been  given  to  Herr  Dr.  Mayer  by 
40  votes,  against  5  for  Kirchhoff,  1  for  AngstrQm,  and  1  for  Johnson. 

M.  Becquerel  continues  his  interesting  researches  in  electro-capil- 
larity, and  on  the  relation  of  these  phenomena  to  vital  processes. 

M.  Ed.  Becquerel  described  a  new  battery  of  feeble  power  and  great 
constancy;  it  consists  of  plates  of  zinc  and  amalgamed  zinc  in  a 
solution  of  neutral  sulphate  of  zinc. 

M.  Delaunay  presented  a  memoir  by  M.  Simon  Newcomb,  in  which 
the  author  endeavours  to  prove  that  Hansen's  notion  that  the  centre 
of  gravity  of  the  moon  being  different  from  its  geometrical  centre, 
and  that  the  face  turned  from  us  is  therefore  placed  under  quite 
different  conditions  from  the  visible  one,  is  based  on  unsound  data. 


NOTES  AND  MEMORANDA. 


>e» 


Method  for  Drying  Vegetable  and  Animal  Substances. — A 
method  recently  adopted  for  drying  vegetable  and  animal  substances, 
consists  in  filling  a  vessel  half  full  with  fused  chloride  of  calcium, 
pouring  ether  upon  it,  and  then  placing  above  it  a  vessel  oontaining 
the  material  to  be  dried.  The  vessel  is  placed  upon  a  glass  plate,  and 
over  this  a  bell-glass,  fitting  completely  to  its  surface.  The  chloride 
of  calcium  abstracts  the  moisture  from  the  ether,  which  then  con- 
stantly takes  away  a  new  quantity  from  the  substance  in  the  vessel 
above,  until  it  is  quite  dry.  Articles  dried  in  this  manner  have  quite 
a  different  appearance  from  those  from  which  the  moisture  is  removed 
by  the  ordinary  process:  vegetables  retaining  their  natural  colour, 
and  animal  substances  their  elasticity  and  flexibility. 

New  "Work  on  the  History  of  Chemistry. — Under  the  title, 
Vortro^e  uber  die  Entwickelungsgesehichte  der  Chemie  in  den  letzten 
Hundert  Jahren  (Lectures  on  the  History  of  the  Development  of 
Chemistry  during  the  last  Hundred  Years),  Dr.  A.  Ladenburg  has, 
according  to  the  editor  of  the  Zeitschrift  fur  Chemie^  edited  a  most 
excellent  complimentary  volume  to  Kopp's  well-known  Qeschiehte  der 
Chemie,  The  work  alluded  to,  says  the  Chemical  News,  is  in  the 
shape  of  fourteeen  lectures  on  the  subject ;  the  arrangement  is  strictly 
chronological,  and,  beginnihg  from  Lavoisier,  contains  a  complete,  yet 
concise,  record  of  the  history  of  theoretical  chemistry  np  to  the 
present  day.  This  work  is  highly  eulogized  by  Dr.  Fittig,  who  wrote 
a  review  of  it  for  the  above-named  periodical. 

The  Oylindrellidfls. — In  the  current  number  of  the  Journal  de 
Conchyliologie  there  is  an  important  paper  on  this  family  of  moUusks 
by  Messrs.  H.  Crosse  and  P.  Fischer,  in  which  they  argue,  upon 
odontological  grounds,  that  the  present  position  of  the  family — viz., 
with  the  Agnathous  group  of  Ceophilous  mollusks — cannot  be  main- 
tained. They  propose  to  place  the  family  among  the  Gnathous  Geo- 
philffi,  next  the  Helicidss ;  with  the  exception  of  the  genera  Encalodium, 
BerendtiOy  and  part  of  the  genus  Holoapiray  which  they  place  with 
Helicidee  proper.  The  paper  is  an  interesting  one ;  but  is  too  long 
and  too  purely  technical  to  be  abstracted  in  these  cohimnB. 


SCIENTIFIC  DIARY. 


WEDNESDAY,  January  19th. 

Honterian  Society,  7<d0  p.m.    Council  Meethig.    "  Cases  of  Injury  to 
^kdlland  Bnun/'  by  Mr.  Comer.   <'  On  a  Case  of  PopUteal  Aneurism/' 
by  Mr.  Brownfield. 
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[Sm.  IP,  1B70. 


.^mMmTAtU,  %  p.«.  /'Oa  tiW  Oml  awl  FmH  rMfcefW,"  by  P.  U 

La«fo  niJU09OflwaX  "Vi^MCf,  T.V'  p.m.  ''On  the  VkymAogj  «l  Kgw- 
lirio :  tte  Fo^W  ve  £«t,  ud  the  Cm  w«  3faka  of  It,"  by  Jfr.  iT  R. 

.Soeiftl  H^mM  AMocifttaMk,  4  p.m.  Hun'iin^  Co«niHte»  of  tbe  JUynM- 
doa  M  CroBft  Hectkm  on  th«  Habitoai  Crimm^  A«t. 

THrKgDAY,  '2rnb. 

R^)7«l  Hoei«t/,  4,'V;  p,m,  **  Od  th«  Meefaaouatl  Perforraanee  <f  Logical 
Iof«r0n«e/  br  w,  BtAoI«7  JtroiM.  "  PreltntiDarf  Paper  od  Ceruia 
l>nftini;  M/HiOTM  of  the  Hten/'  by  R,  A.  Pr«)etor,  ''Oa  Jaeobfs 
The<^om  rMpcetin^  tho  RoiatiTO  Eq*iiiihnam  of  a  Rerolvi^  BKpaoid 
</f  Pluul,  awl  on  iToiya  Diwcuwicio  of  iba  TbeornBy"  by  I.  TodikaBtar, 

Hoeioty  of  Antiqnznm,  H.ZfJp.m, 

UfiDoan  Hodotr.  8  p.m.  "  Flora  of  leetaad,**  by  Prof.  Babiogton.  "Xav 
BritUb  Kpvierx,"  by  Kor.  O.  P.  Cambn/i^e 

fUyyal  Hociety  CluK  6  p.m. 

C1iemi«al  Hr^ciaty,  9  p.m. 

Hodal  Hcwoee  Amn<Mlum,  8  p.m.  Tentb  Maeting:  of  the  Seanon,  at  the 
HouM  of  tba  Hodaiy  of  Arta,  John  BcrMi,  Adeli^u.  Paper  by  Mr. 
J.  Joam,  "On  tha  baat  maanao^  attaining  Conoertad  Action  betirago 
tha  RapraMntaiivca  of  tba  Poor  Law  and  of  Prirata  Cbari^  refpae- 
tivaly,  with  apaeial  rafaranea  to  tha  Poor  Law  Miniita  of  Noramber 

20,  ifm.'* 

Nnmiamatic  Hociety.  8  p.m. 

^SooUgioal  Hodaity,  8.30  p.m. 

Koyal  Inatitotion,  3  p.m.    ''  Os  the  Chamiatry  of  Vagatabia  Pfodncta," 

by  Prof.  OdUng. 
HarraUn  Society.    "  On  Pnarparal  Farar,"  by  Dr.  Wymi  Wilfiam& 

FBir>AY,  2Ut. 

Medical  Taacbers*  AmociatioD,  8  p.m.  Addrav  of  tha  Praaidant,  Dr. 
William  Allen  Miller,  F.Ka  Report  of  the  Committea  i^ipomted 
by  tbe  Aaioeiation  to  oonaider  thepoaiibiUty  of  obtaining  an  mcrcaaed 
•apply  of  Bubjacta  Urr  Anatomical  Exaininataon.  Memorial  to  the 
Home  Beeretafy,  aoggaating  an  alteration  in  the  Anatomy  Act^  to  be 
■nbmitted  to  the  Aatodatton.  Mr.  Hcdmea  wiU  moTe~"Tbat  in 
tbe  opinion  of  thia  Aaioeiation,  it  ia  expedient  thai  a  portion  of  the 
time  now  given  to  Lectnrea  ihoold  be  gircn  to  Claaa  Ssaminationa." 
Dr.  Mbeon  will  more— "That  the  preeent  propoeal  for  the  formation 
of  a  combined  Examining  Board  ie  well  worthy  of  tbe  beat  coneidera- 
tion  of  the  Medical  Teachenr  Aieodation  ;  and,  with  a  Tiew  to  thia 
queition  being  fully  conaideied  at  tha  next  Oenenl  Meeting,  that  it 
be  referred  to  the  Cooncil,  for  their  oonsideiataon  and  report." 

Pbilological  Bociety,  8.15  p.m. 

Royal  JnatitatioD,  9  p.m.    Lectore  "  On  Hace  and  Dost^"  by  Dr.  Tyndall. 

(Juited  Herrice  Inatitotion,  3  p.m.  "On  Woridng  Heavy  Onna  and  Pro- 
iectilea,"  by  Capt  H.  D.  Connin^iam. 

Old  Uhauge  Microfcopioal  Society.  5.30  p.m.  "  On  Spontaneoua  Genera- 
tion,'^ by  BIr.  H.  Pollock. 

Social  Science  AMoodation,  4  p.m.  Standing  Committee  on  India  and 
tbe  Coloniea. 

Hociety  of  Ana,  8  j>.m.  Tbe  diienaaion  on  Mr.  Andrew  Casiers  paper, 
"  On  a  Gold  Currency  for  India,"  will  be  reaumad  by  Dr.  Bqyoott, 
late  of  tbe  CalcutU  Mmt 

SATURDAY,  22nd. 
Royal  Botanic  Hociety,  3.45  p.m. 
Royal  Instttotion,  3  p.m«    **  On  Meteorology,"  by  Mr.  R.  Scott. 

MONDAY,  24th. 

ItoTal  Geographical  Society,  8.30  p.m. 
Entomological  Hociety,  7  p.m.    Annivenary  Meeting. 
Medical  Society  of  London,  8  p.m. 
London  Inatitution,  4  p.m. 

Torquay  Natural  Hiatory  Society,  noon.  "  On  Philoeophy  venus  Sdence 
in  Hiitory,"  by  Rer.  W.  Dawson,  M.A. 

TUESDAY,  25th. 

Monoheeter  Literary  and  Philoeophical  Society,  7  p.m. 

Institution  of  Olril  Bntflneers,  8  p.m. 

Kthnologioal  Society,  8  p.m.  "On  the  Origin  of  tbe  Taamonians  Geolo- 
gically considered,''  by  J.  Bonwick,  Esq.  **  On  a  Frontier-line  of 
Ethnology  and  Geology,"  by  H.  H.  Howorth,  Esq.  "  On  the  Nicobar 
Islanders,"  by  G.  M.  Atkinson,  Esq. 

Royal  Institution,  3  p.m.  "  On  the  Architecture  of  the  Human  Body," 
by  Prof.  Humphry. 

WEDNESDAY,  26th. 

Society  of  Arta^  8  p.m,  "  On  tbe  Modes  of  Reading  in  Use  by  the  Blind, 
and  the  Means  for  Arriring  at  Uniformity,"  by  Thomas  Armitage, 
Esq.,  M.D. 

Arslwological  Aisociation,  8  p.m. 

Geologioal  Society,  8  p.m.  "On  the  Crag  of  Norfolk  and  associated 
Beds."  by  Joseph  Prestwich,  Esq.,  F.R8.,  F.G.S.  "On  the  Fossil 
Corals  of  the  South  Australian  Tertiary  Deposits,"  by  Dr.  P.  Martin 
Dunoan,  F.KS.,  Seo.G.&  "Note  on  a  very  lam  undesoribed 
Wealden  Vertebra,"  by  J.  W.  Hulke,  Esq.,  F.R.S.,  F.G.S. 
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tixis  «';mTiTAL(».— "A. 
Why  does  he  noc 


F.  W.^  ia  thaaked 


fijr  wB^nrwiiig  the  blocks. 
OD  the  anbject  of  local 


ia  a  ;pood  oaa.  There  are  diiBcaltied 
ahoat  it,  and,  if  pooBbla^  connply  with 


ia  the  vay,  boverer.     We  will  < 
•*  B-'a"*  request. 

L'Ho'rfVE  PBXxrnr.— '-  H.**  ahall  be  eooamanicated  with  at  ooee.  We 
bdlete  tbe  kcter  ww  Meat  by  tha  Lat^ioa  hoa^  noi  by  the  Paria  one. 

Gajltajic  BxTmiza.— We  are  aonry  we  eumot  refer  "  L.  T.**  to  any 
bectar  wcric  The  newest  bostety  ia  one  of  sxn^  and  amalgamated  sine 
with  a  neotrsl  sulphate  of  sine  loixxtiao.  The  Jmtinnrh/6  we  hare  not  yet 
aecn,  bc^t  hope  to  report  on  next  week  or  the  week  alter. 

Shtt's  Logs.— ''G.  R"— Thanks.  We  fear  yon  haTe  forfpotten  the 
promiae  kicd.y  made  in  a  recent  letter  to  do  as  jnatlea. 

MfCBATisM  or  Watis.— "  A.  G.  V.  G."— Purchase  the  Tolame  of 
Report  of  the  Kitish  AsioctatioB  for  \y^.  Yon  will  find  the  matter  there. 
Oar  reaMm  for  asking  oar  aatronaaser  to  define  lerd,  was  that  that  woold 
■imply  have  ended  his  eaae.  He  wnite  dreadful  nibbiah.  It  is  idle  to 
with  men  of  hia  atamp. 

yUcmo&concAL  SocnsT. — **  W.  J.**— The  report  ia  to 
hand.    Send  it  regulariy  and  also  any  notea  or  jottings  relatire  to  local 


A2n>  Fbesch  Books^ — "  R  Sl**— The  ineonTenience  of  com- 
laying  with  joar  wiriwa  vonld  be  too  great.  Tbe  aame  proposal  has 
Deen  made  befors^  hot  we  eoold  not  cany  it  oat» 

DcBLnr  KATcmjLL  Histort  Socdett. — "W.  A."  is  thanked  for 
promptly  retnrning  the  report.  We  ahoold  leel  obBged  if  he  woulii  send 
it  regnlariy  in  fatoie.  Weare  old  membefs of  the  aodety  and  wish  it  well. 

Bbightox  Natubal  Hjbtobt  Societt.— "T.  W.  W."— Thanks.  Send 
nsa  note  occasionally. 

Thk  Bebmuda  Dock.— "J.  H.  D."— Thanks  fiir  your  letter.  It  woqU 
be  most  naefol  to  the  woric,  in  connection  with  the  notice  thereof. 

ASTBOVOMT  AB  LXABST  FBOM  THX  BiBLE.— We  tnst  "  J.  H.*'  will  not 
send  ns  any  fisther  nonsensical  effasiona. 

Sib  W.  Thomsos  v.  Gbologt.— "  P.  W.  &  M.**— Tbe  private  note  has 
been  recelTed.  We  regret  that  cireamstanoea  prerent  your  ooDCinoing 
the  ooirespoudence  just  now.  We  hare  dcmbu  of  the  suecees'of  soch  a 
project  aa  that  yon  mention,  but  we  wish  it  erery  eoceeea^  and  ooii(pna- 
tolate  the  proprietors  on  their  selection.  Tbe  letter  in  this  itreek'a 
number  from  an  "  Old  Stager  "  is  by  one  of  the  beat-known  geolo^sta  in 
fiigland. 

Pbofesbob  Huxlet  A2n>  the  Lbgislatobx.^"  H.  H.  S."  is  quite 
eoirect  in  his  first  statement.  It  waa  throo^  a  mere  slip  of  the  pen  that 
the  error  occurred.  We  do  not  see  the  force  of  Professor  Huxley  s  obaer- 
yationa  if  they  were  not  directed  to  the  Icgtdbston^  though  addressed  to 
working  men.  In  regard  to  the  ethnologieal  point,  we  reassert  our  posi- 
tion. "H.  H.  S.'*says  Professor  Huxley  gare  the  facts.  If  so,  and 
**  H.  H.  S."  will  &Yonr  ns  with  them,  we  will  be  most  happy  to  publish 
them.  The  subject  is  one  to  which  we  bare  giren  some  attention,  oat  we 
shall  be  glad  to  receire  further  light. 

"Tbb  Uniyebsb."— Messrs.  Bhuskie  are  thanked.  We  hope  we  shsdl  be 
able  to  favour  them  at  the  time  mentioned. 

Zooxx>oiOAL  SociETT. — Our  correspondent's  letter  has  been  reoeired. 
The  address  shall  be  changed.  Yes.  We  shall  be  glad  of  an  ocoasioiial 
note. 

Galvanombteb  as  a  Test  or  iNTENsirr.—  '' Copper-wire.'* — Yea. 
within  certain  limits.  Not  of  much  practical  value,  howerer.  One  cell 
will  produce  as  much  deflection  as  100.  If  using  a  single  cell  like  the 
bichromate,  you  first  submerge  the  sine  slightly,  the  degroe  of  the  deflec- 
tion will  be  slight.  If  now  you  submerge  thoroughly,  the  deflectioii  will 
be  quick  and  extended. 

"JOUBNAL  DE  COMCHTLIOLOGIE."— <'T.  G.  P."— Just  to  hand  as  we 
go  to  press.    Much  obliged  to  you. 

£.  G.  Smedlet. — Your  remittance  of  fire  shillings  in  stamps  ia  to  band. 
This  prepays  to  No.  73. 


OUR    NEW  VOLUME. 

With  a  vieio  to  meet  the  extending  requirements  of  this  Joumai^ 
have  permanently  enlarged  Scientieic  Opikiov,  and  have  introdt 
various  improvements  suggested  by  the  experience  gained  durinff    ti 
production  of  the  first  two  Volumes,    May  we  ask  Subscribers  to 
those  qf  their  Seientifie  friends  who  are  not  already  in  the  kahii 
regularly  purehoiing  Scientitic  Ofiniok,  that  the 
the  present  Volume  presents  a  very  favourable  opportunity  to  im 
Subscribers. 


J*A.  2a,  1870.] 
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WEDNESDAY,  JAITUABT  26,  1870. 


PROFESSOR  TYNDALL  ON  HAZE  AND  DUST. 

|HE  doqnent  leotnre,  whioh  Dr.  Tyndall  deliTered 
before  the  Royal  Institntion  on  Friday  night  last, 
and  which  was  listened  to  throughout  by  a  bril- 
liant and  attentive  auditory,  wiU  be  found  very 
fally  reported  iii  oar  pages.  Bat  admirable  as 
was  the  delivery,  and  ingenioas  and  snccessfal  as  were  the 
experiments  whidi  accompanied  that  lectnre,  we  think  that  it 
did  not  carry  conviction  home  to  the  minds  of  all  those  who 
listened  to  it.  Dr.  Tyndall's  arguments  are  usually  so  cogent, 
and  his  demonstrations  are  so  convincing,  that  we  seldom  find 
reason  to  hesitate  in  accepting  the  generalizations  he  lays  down ; 
but  on  the  occasion  in  question  he  formulated  such  grave 
propositions,  and  to  our  minds  supported  them  so  im- 
perfectly, that  we  must  own  to  leaving  the  lecture  theatre 
in  a  very  sceptical  frame  of  mind,  and  with  the  impression 
either  that  the  lecturer  had  not  fully  thought  out  the 
serious  problems  which  he  set  himself  to  solve,  or  that  the 
narrow  limits  of  the  time  placed  at  his  disposal  did  not  suffice 
to  enable  him  to  advance  all  the  arguments  which  he  would 
have  otherwise  adduced.  In  the  hope,  then,  that  the  second 
alternative  supposition  may  prove  to  be  the  correct  one,  and 
that  Dr.  Tyndall  wiU  himself  help  to  lighten  our  darkness,  we 
▼entare  to  express  a  few  of  the  reasons  which  occur  to  us  as 
justifying  our  dissent  from  the  conclusions  stated  on  Friday 
night  last. 

By  means  of  the  electric  light,  Dr.  Tyndall  showed,  what  of 
course  every  one  who  has  watched  a  sunbeam  passing  through 
a  slit  in  a  shutter,  and  dancing  its  thousand  motes  in  the  light, 
must  have  known  already, — viz.,  that  the  air  we  breathe,  and 
which  seems  so  clear  and  soempty,is  really  heavily  laden — almost 
packed — with  minute  particles.  But  he  went  further  than 
this.  He  asserted  (1)  that  these  particles  are  organic;  (2) 
that  they  are  the  germs  of  plants  like  the  yeast  and  such-like 
fungi;  and  (3)  that  they  are  the  means  by  which  epidemic 
diseases  are  propagated.  Each  and  all  of  these  propositions 
appear  to  us  incapable  of  being  proved ;  and  we  hope  that 
Dr.  Tyndall,  with  that  love  of  fair  reasoning  which  cha- 
racterizes him,  will  pardon  our  attempt  to  show  how  the 
arguments  brought  forward  in  their  support  are  open  to 
fallacy. 

One  of  the  most  beautiful  experiments  that  we  have  ever 
witnessed  was  that  in  which  Dr.  Tyndall,  placing  a  smokeless 
flame  underneath  the  beam  of  the  electric  lamp,  caused  an 
appearance  like  that  produced  by  huge  volumes  of  black  smoke 
passing  in  wreaths  through  the  beam.  It  is  to  the  mode 
of  explaining  the  phenomenon  that  we  object.  Dr.  l^ndall 
said  the  heat  of  the  fiame  destroys  the  particles ;  there  is  thus 
left  in  this  particular  part  of  the  beam  no  particles  to  reflect 
the  light  to  our  eyes — hence,  black  spaces,  patches  of  nothing- 
ness, like  the  darkness  of  stellar  space,  are  produced ;  and  this 
is  what  looks,  by  comparison,  like  smoke.  Further,  said  he, 
the  particles  having  been  destroyed  by  the  heat  must  be 
organic.  Now,  we  do  not  go  into  the  question,  which  after 
all  may  yet  be  raised,  as  to  whether  it  may  not  be 
possible  to  affect  the  light  falling  on  the  molecules  in  such 
a  manner  as  to  prevent  the  particles  becoming  luminous. 
Conceivable  conditions  of  polarization  suggest  themselves.  But 
ibis  by  the  way.  We  would,  however,  ask  Professor  Tyndall 
bow  he  can  imagine  that  the  heat  prodaced  from  a  flask  of 
boiling  water,  which  he  alleges  equally  produces  these  black 
volumes,  could  possibly  destroy,  in  a  moment  of  time,  all  the 
particles,  even  assuming  them  to  be  organic,  which  lie  above 
it  in  the  beam.  Is  such  a  thing  conceivable  P  Is  it  not  the 
ease  that  a  great  bulk  of  recognized  organic  germs,  not 
only  are  not  destroyed  by  water  at  212°,  but  are  not 
eren    devitalized    by  a  much  higher    temperature  P      We 


apprehend  that  this  is  so,  and  that  it  materially  weakens 
Dr.  Tyndall's  view.  But  there  is  a  further  point  of  inquiry. 
Multitudes  of  experiments  have  been  made  by  drawing  air 
through  cotton  wool  and  other  materials,  and  examining,  both 
optically  and  chemicaUy,  the  debris  thus  collected,  and  the  result 
of  such  observations  is  this,  that  a  great  proportion  of  these 
particles  are  inorganic.  If  this  be  so,  and  that  these  cannot  be 
destroyed  by  the  heat  applied  in  Dr.  Tyndall's  experiments, 
how  comes  it  that  they  do  not  reflect  light,  and  so  prevent  the 
smoke-like  blackness  P  AH  these  things  appear  to  us  to  mili- 
tate seriously  against  Dr.  Tyndall's  opinions. 

As  to  Dr.  Tyndall's  second  proposition — ^viz.,  that  these 
organic  particles  are  the  germs  of  fungi,  the  statement  is,  we 
fear,  altogether  devoid  of  proof.  Indeed,  observations  such  as 
those  of  Fouchet,  Joly,  Musset,  Mantegazza,  and  others,  all  go 
to  show  that  the  germs  of  many  of  the  lower  vegetable  organ- 
isms whioh  are  familiar  to  botanists,  are  not  present  in  the  air 
generally.  Nothing  short  of  very  exact  microscopic  observation 
could  prove  this  point  absolutely,  and  we  have  heard  of  no 
such  testimony  from  Dr.  Tyndall. 

Finally,  as  to  the  third  conclusion,  which  Professor  Tyndall 
laid  down  with  more  than  usual  emphasis.  The  proposition 
that  these  germs  are  the  media  by  which  epidemic  diseases  are 
propagated,  we  must  say  that — contrary  to  his  assertion — the 
modem  school  of  physic  is  opposed  to  this  idea.  That  certain 
maladies,  as  smidl-pox,  scarlet  fever,  cholera,  and  such-like, 
are  inoculable,  after  different  fashions,  no  sane  person  could 
venture  to  deny.  But  the  hypothesis  which  says  that  the 
contagious  substance  is  a  vegetable  organism,  rather  than  a 
minute  particle  of  disorganized  organic  matter,  is  but  an  hypo- 
thesis, and  nothing  more.  So  far  as  it  has  been  attempted  to  be 
demonstrated  by  tiie  experiments  of  Hallier  and  others,  it  has 
utterly  broken  down ;  and  the  ablest  fungologists  in  the  king- 
dom— Berkeley  and  others — are  distinctly  opposed  to  it,  as  are, 
we  believe,  the  more  scientific  of  our  modern  physicians.  Dr. 
Tyndall  urged  really  nothing  in  its  support  beyond  his  own 
declared  belief  in  its  truthfulness. 

From  what  we  have  said,  it  will  be  seen  why  we  cannot 
accept  the  three  categorical  statements  made  by  Dr.  Tyndall. 
Our  dissent  is  offered  in  no  cavilling  or  captions  spirit,  but  in 
an  honest  desire  for  that  method  of  careful  generalization 
which  Dr.  Tyndall  himself  so  ably  advocates  and  so  honourably 
represents  in  this  country.  Wo  have  endeavoured  to  state  the 
facts  clearly,  to  show  that  they  do  not  bear  out  the  views 
offered  in  explanation  of  them  ;  and  if  we  have  misinterpreted 
them,  or  in  any  way  fallen  into  error  in  our  observations,  we 
shall  be  the  first  to  publish  our  own  correction  of  them,  should 
Dr.  T3rndall  deem  these  criticisms  worthy  of  a  reply. 


THE  WEEK. 


Sinoe  opmioff  Uiis  depftrtment,  we  hare  reoeiYad  lo  araeh  Mtiataace  from 
friendlT  eomnsondenU  in  dSBtrmt  parts  of  the  world,  thmt  we  are  led  to 
beliere  that  om  readers  naj,  with  Tery  little  trouble  to  themielTee,  aid  iu 
in  making  "The  Week"  a  most  oompreheniiTe  reoord  of  current  erentt  in 
the  Kientifio  world.  We  therefore  appeal  to  all  onr  firiende  to  lend  na,  not 
merely  their  <'eart/'  but  their  hands,  and  to  send  us  anj  weekly  **  Jottinn" 
of  interest  relatire  to  matters  ocoorring  in  their  neichbonrhood.  "The 
smallest  contribntion"  will  be  aooepted,  and,  serionslr,  the  briefer  and  more 
terse  the  notes  are  the  better.    Secretaries  of  sooieties,  metropolitan  and 

EroTindal,  Ubrariana,  eorators,  Icotorers,  and  teachers,  may  all  do  somethmg 
I  their  torn. 


R.    W.    T.    DTER,    Professor   of    Botany   in  the 
Boyal  Agricultural    GoUege    of    Cirencester,    has 
been  elected    to  the  Professorship    of    Botany  in 
the  College  of  Science  of  Dublin,   and  there  is  a 
very  strong  feeling  among  Dublin  scientific  men  that  South 
Kensington,  in    whose    hands    the    appointment   rests,   has 
perpetrated  a  job.      The  leading  Irish  journal  is  immensely 
indignant,  and,  so  far  as  we  can  gather  its  reasons— for  the 
copy  reaches  us  as  we  are  going  to  press— not  without  much 
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jastioe.  We  shall  deal  with  iha  qneetioQ  more  at  length  in 
oar  next;  meantime  we  may  state  that  the  Irish  joarnalist 
asks  whether  the  text  is  to  be  applied  to  Ireland — **  Moab  is 
mj  wash-pot ;  over  Edom  will  I  oast  oat  mj  shoe." 

The  vacant  Professorship  of  Otology  in  King's  OollegOi  which 
we  recently  referred  to,  has  been  filled  np  by  the  election  of  Dr. 
P.  Martin  Dnncan,  F.B.S.,  to  the  chair.  We  congratnlate  the 
authorities  on  the  selection  of  Dr.  Danoan  for  the  post  they  have 
given  him ;  no  more  fitting  candidate  oonld  have  been  fonnd,  and 
very  few,  indeed,  who,  by  their  ability,  industry,  tntorial  power, 
or  long-tried  services  in  the  field  of  geology  are  so  well  qualified 
for  the  office.  Dr.  Duncan  has  for  some  time  been  one  of  the 
secretaries  of  the  Geological  Society,  to  whose  Transaciions  for 
years  past  he  has  communicated  numerous  original  memoirs. 
It  is  as  a  palasontologist  that  he  is  especially  eminent,  and 
perhaps  on  the  subject  of  fossil  corals  he  is  the  highest  European 
authority.  For  all  these  reasons,  then,  we  congratulate  the 
Oouncil  of  the  College  on  its  choice,  and  we  congratulate  the 
new  Professor  on  his  election  to  the  professorial  chair. 

Thb  Mathematical  Mastership  in  King's  College,  London, 
vacant  by  the  resignation  of  Mr.  James  Haddon,  M.A.,  has 
been  conferred  upon  Mr.  W.  Angel  Thomas,  who  was  for  four 
years  tutor  at  Uie  Sonth  Wales  Training  College,  and  lately 
nominated  to  an  assistant  examiibership  in  the  Sci»ioe  Depart- 
ment. 

PaoFESSOB  KoLLiKEB,  who  IS  still  pursuing  his  researches  on 
the  histology  of  the  Ccelenterata,  has  just  issued  a  new  part  of 
his  work  on  the  subject.  This  is  devoted  especially  to  the 
Pennatulidce. 

The  estimation  of  the  position  of  the  aiworption  bands  in 
the  spectrum  being  a  matter  of  some  difficulty  to  the  observer, 
those  interested  in  such  inquiries  will  be  glad  to  learn  that 
Mr.  John  Browning,  of  the  Minories,  has  devised  an  admirable 
and  very  simple  contrivance  for  the  purpose,  which  quite  super- 
sedes the  Sorby  interference  scale,  the  micrometer  of  Kirchhoff, 
and  the  more  recent  nitrie  oxide  scale.  This,  which  was 
noticed  at  the  last  meeting  of  the  Boyal  Microscopical 
Society,  will  be  described  at  length  and  fignred  in  the  forth- 
coming number  of  the  MonMy  Microaeopical  Journal,  In  the 
mean  time,  however,  we  may  mention  that  the  plan  consists  in 
throwing,  by  lateral  illumination,  a  bright  line  (a  beam  from  a 
lamp,  sent  through  a  line  photographed  on  a  glass  plate,  the 
rays  being  rendered  parallel  by  a  lens)  upon  the  spectrum.  By 
means  of  a  micrometer  screw  the  line  may  be  made  to  travel 
over  the  whole  of  the  spectrum,  and  thus  the  exact  position 
may  be  read  off  in  numbers  of  the  screw. 

Thebe  is  still  an  opportunity  for  the  projectors  of  the  Scientific 
Club.  The  "  Allied  Universities  Club,"  to  which  we  lately 
called  attention  as  being  likely  to  meet  the  wants  of  those  who 
proposed  a  Scientific  Club,  is  not,  so  far  as  we  can  see,  suited 
to  scientific  men  generally.  Its  prospectus  is  vaguely  drawn 
np  and  apparently  not  under  the  direction  of  any  experienced 
member  of  the  scientific  world.  It  proposes  to  admit  members 
of  the  recognized  Scientific  Societies ;  but  the  Secretaries  do 
not  appear  to  have  framed  any  definition  of  the  expression 
**  recognissed  Scientific  Society."  Who  are  the  recognizers,  and 
what  is  the  basis  of  their  recognition  ?  This  Club  is  still  in 
embryo,  and  unless  its  elements  become  a  little  less  heterogeneous 
we  shall  have  great  fears  of  its  proving  ultimately  an  abortive 
aoheme. 

The  Society  of  Arts  is  bestirring  itself.  This  year  it  is 
more  than  usually  active.  In  regard  to  the  Art  workman- 
ship competition,  of  which  we  have  heard  lately,  its  efforts 
have  not  been  unattended  with  success.  In  response  to  the 
offer  of  prizes  issued  by  the  Council  in  1869,  one  hundred  and 
forty-three  specimens  have  been  received  for  competition  in  the 
various  subjects  for  which  the  prizes  have  been  offered.  These 
articles  will  shortly  be  arranged  for  exhibition  in  the  Society's 


Great  Boom.  The  Coanoil  proposes  also  to  h^d  an  Educa- 
tional Conference  in  the  early  part  of  February.  The  parti- 
culars will  appear  in  a  subsequent  number  of  the  Society's 
Journal, 

In  the  Faculty  of  Medicine  of  Paris  M.  Ball,  a^ege,  has 
been  directed  to  give  the  course  of  lectures  in  pathology  and 
general  therapeutics  in  the  place  of  M.  Las^gue,  who  is  called 
away  by  other  duties. 

Kebfebs  of  orchid  collections,  and  they  are  not  few  in  this 
country,  will  be  pleased  to  hear  of  the  re-discovery  of  the 
glorious  Odantoglo88um  WarscewteaU,  hitherto,  according  to 
the  Oarden&n*  Chromde,  known  to  us  only  by  the  plate  in 
Beichenbach's  Xenia,  for  which  a  drawing  of  the  ill-reqnited 
traveller  whose  name  it  bears  supplied  the  materials.  Since 
the  appearance  of  the  figure,  every  botanical  collector  visiting 
the  isthmus  of  Central  America  has  searched — and  until  now 
searched  in  vain — ^for  this  plant,  which  is  probably  the  most  beau- 
tiful species  of  the  genus  to  which  it  belongs.  As  the  fortunate 
finder  wishes  the  habitat  to  be  kept,  for  the  present,  a  pro 
found  secret,  there  is  nothing  farther  to  communicate  beyond 
the  intimation  that  living  plants  may  be  expected  in  the  course 
of  the  ensuing  season. 

BuiLDEBS  in  search  of  a  new  stone  for  architectural  purposes 
should  know  that  there  is  some  probability  of  an  importation 
of  stone  from  the  Jura.  The  Builder  of  Saturday  says  that 
its  attention  has  been  directed  to  some  specimens  of  magnesian 
limestone,  exhibited  at  the  Institute  of  Architects,  by  M.  Paul 
de  Tinseau,  proprietor  of  the  quarries  at  St.  Ylie,  Juna,  France. 
The  stone  is  described  as  very  hard,  and  capable  of  receiving  a 
fine  polish,  which  renders  it  suitable  for  the  shafts  of  colnmnSi 
staircase  balusters,  mantelpieces,  and  other  decorative  detailsi 
as  well  as  for  ordinary  construction  of  a  superior  character. 
The  cost  of  stone  delivered  in  London  would  be  about  3s.  per 
cubic  foot. 

At  the  meeting  of  the  Boyal  Horticultural  Society  yester- 
day week,  Mr.  Bateman  annonnce4  that  he  would  give  a  prize 
of  £5  for  the  best  collection  of  cut  flowers  of  varieties  of  Cat- 
tleyas,  indigenous  in  cool  countries,  with  the  stipulation  that 
the  flowers  were  to  become  the  property  of  the  Society,  for  dis- 
tribution amongst  the  ladies  present  on  the  day  of  competition, 
and  which  was  fixed  for  the  first  meeting  of  the  Society  in 
1871. 

Owing  to  the  death  of  Dr.  Pfenffer,  the  well-known  Zeit^ 
schrift  fur  rationelle  Medicin  of  Henle  and  Pfenffer  ceases  to 
exist.    It  lived  for  a  quarter  of  a  century. 

Shocks  of  earthquake  have  recently  been  recorded  from 
various  parts  of  Europe,  and  especially  from  France.  It  seems 
that  on  the  night  of  the  14th-15th  inst.  shocks  were  felt  in 
various  parts  of  Gers,  the  Ari^ge,  the  Haute-Garonne,  and  the 
Haute-Pyr^n^es.  A  correspondent  writing  from  Oast  (Ari^e) 
says  : — "  An  earthquake  lasting  quite  twenty  seconds  was  felt 
here  at  two  o'clock.  It  seemed  to  travel  from  east  to  west.  It 
sounded  like  a  steam-engine  with  twenty  waggons.  Fortunately 
no  injury  was  done. 

ELECTaiciANS,  whether  telegraphic  or  medical,  are  likely  to 
find  a  newly-devised  form  of  battery,  known  as  the  Leclanche 
(after  its  inventor),  a  very  simple,  constant,  and  cheap  con- 
trivance. It  consists  of  a  porous  cell  filled'  with  peroxide  of 
manganese,  and  plunged  in  a  solution  of  muriate  of  ammonia 
contained  in  an  outer  cell,  in  which  a  bar  of  zinc  is  placed  sa 
the  second  element.  It  is  said  to  be  somewhat  stronger  than 
Danieli*s  cell.  We  have  it  under  examination,  and  hope  to 
furnish  an  early  report  upon  it. 

The  plans  of  the  new  American  fiiying  ship,  Avi/tor^  have 
been  submitted  to  a  thoronghly  competent  engineer,  who,  it  10 
said,  has  prononnoed  faronrably  upon  them. 
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SiGKOB  Cablo  D'Itino  bas  obtained  the  cbair  of  clinical 
medicine  in  the  Uniyersity  of  Florence. 

We  welcome  two  new  jonrnals — one,  the  Food  Journal,  will 
be  edited  by  Mr.  P.  Beavan,  and  will  be  published  by  Messrs. 
Johnson  &  Sons,  of  Holborn  ;  the  other  is  called  the  Journal 
of  Applied  Science,  and  has  jnst  made  its  appearance^  This 
is  edited  by  Mr.  P.  L.  Simmonds,  and  proposes  to  range 
oyer  the  whole  gronnd  of  science  applied  to  arts  and  mannfac- 
tnreB.  No  better  editor  than  Mr.  Simmonds  conld  be  fonnd 
for  snch  a  journal,  as  readers  of  his  Waste  Products  mnst 
know.  Bnt  is  there  really  a  commercial  field  for  these  periodi- 
cals P  When  we  hear  of  the  issue  of  new  jonrnals  of  this 
class  we  feel  disposed  to  say,  as  Abernethy  did  when  he  came 
into  a  lecture  theatre  to  deliyer  an  opening  address  to  a 
large  class  of  new  students,  "  God  help  yon  all !  I  wonder  what 
is  to  become  of  yon." 

Wx  stated  last  week  that  a  question  had  been  raised  as  to 
the  translation  of  the  last  yolume  of  Gmelin's  Chemistry,  and 
we  are  happy  to  find  a  yery  satisfactory  answer  by  Mr.  Henry 
Watts  in  the  Chemical  News  of  Friday.  Mr.  Watts  states 
that  about  200  pages  of  the  concluding  yolume  are  already 
translated ;  but  for  the  remainder  we  have  to  wait  the  pleasure 
of  the  German  editor  and  publishers,  whose  moyements  are  not 
very  expeditious.  The  conclusion  was  promised  last  year,  but 
has  not  yet  appeared ;  when  it  comes  to  hand,  the  translation 
will  be  completed  with  all  possible  despatch.  The  much  desired 
index  is  in  progress,  and  a  considerable  portion  is  already  com- 
piled ;  but  its  completion  must,  of  course,  depend  on  that  of 
the  work  itself. 

Ip  we  are  to  belieye  the  Medical  Press  (of  Wednesday  last), 
Dr.  Barker,  of  Dublin,  has  discovered  a  method  of  microscopical 
iDnmination  which  surpasses  eyerything  hitherto  attempted. 
We  may  observe  that  our  contemporary's  description  of  the 
method  is  as  extraordinary  as  the  method  itself,  and  is  really 
so  startling  as  to  be  quite  unintelligible  to  us.  We  await 
farther  information. 

The  Lcmcei  says  that  the  University  of  France  has  con- 
ferred several  marks  of  distinction  on  various  professors  of 
medicine,  on  account  of  the  services  which  they  have  rendered 
by  their  teaching.  Professors  Charles  Bobin,  of  the  Paris 
Faculty ;  Brongniart,  of  the  Institute ;  Huguier,  Professor  of 
Anatomy  at  the  School  of  Fine  Arts;  Gombal,  of  the  Mont- 
pellier  Faculty ;  Goze  of  Strasburg ;  Mabit  of  Bordeaux,  &c., 
have  been  appointed  officers  of  public  instruction,  with  corre- 
sponding privileges. 

To  use  a  mild  expression,  a  Yankee  paper  is  generally 
regarded  as  something  embodying  the  antithesis  of  veracity. 
Tbe  following  description,  however,  of  the  great  Sunken  Lake, 
although  from  a  Transatlantic  source,  is  not  without  interest : — 
'*  The  great  natural  curiosity  known  as  Sunken  Lake  is  situated 
in  the  Cascade  Mountains,  about  75  miles  north-east  of  Jack- 
sonville, Oregon.  The  walls  are  2,000  ft.  high,  and  almost 
perpendicular,  running  down  into  the  water,  and  leaving  no 
beach.  The  depth  is  unknown,  the  surface  is  smooth  and  un- 
ruffled, and  it  lies  so  far  below  the  surface  of  the  mountain 
that  the  air  currents  do  not  affect  it.  Its  length  is  estimated 
at  twelve  miles  and  its  breadth  at  ten.  No  living  man  has,  it  is 
said,  ever  reached  the  water's  edge.  The  lake  lies  silent,  still, 
and  mysterious  in  the  bosom  of  the  everlasting  hills,  like  a 
liuge  well  scooped  out  .by  the  hands  of  genii." 

pROFXssoR  MoLXSCHOTT  will  deliver  the  opening  address  at 
Hie  Turin  University. 

It  is  likely  that  M.  Coquand  will  soon  publish  another 
xnemoir  on  Spanish  Geology.  He  is  now  engaged  in  investi- 
gating the  geology  of  Aragon. 

Tex  programme  of  the  Social  Science  Association  includes, 
^eye,  everything  in  the  shape  of  human  institutions,  from 


patent  laws  to  prostitution ;  but  it  has  never  produced  a  more 
scientific,  and  withal  practical,  paper  than  that  published  in 
its  last  report  (January  20th),  by  Dr.  Stallard,  **  On  the  Con- 
struction of  Barracks  in  reference  to  the  Physical  and  Moral 
Improvement  of  the  Soldier."  This  is  a  paper  which  all 
students  of  Hygiene  should  read  with  care.  It  is  an  ad- 
mirable account  of  existing  abuses,  and  of  their  scientific 
remedies. 

Pbofeseoe  Ltok  Playxaib,  M.P.,  has  accepted  the  office  of 
'  President  of  the  Birmingham  and  Midland  Institute  for  the 
current  year.  In  the  course  of  his  letter  to  Mr.  Gansby,  the 
senior  Vice-President,  he  says  : — ••  I  accept  the  office  with 
pride  and  satisfaction.  The  Midland  Institute  was  one  of  the 
earliest  institutions  in  the  country  to  recognize  the  importance 
which  science  and  art  are  assuming  in  their  relations  to  in- 
dustry. I  had  the  satisfaction  of  joining  with  others  in  giving 
one  gentle  push  to  its  cradle ;  and  now  that  it  has  grown  to 
manhood,  it  is  gratifying  to  find  that  the  friends  of  its  youth 
have  not  been  forgotten.  Express  my  thanks  to  your  Council 
for  their  gratifying  nomination  of  me." 

Hebb  Julius  Scbhibt  has  published  a  continuation  of  his 
reports  on  the  recent  Earthquakes  in  Greece.  As  Director  of 
the  Observatory  at  Athens,  Dr.  Schmidt  has  capital  oppor- 
tunities of  studying  volcanic  action,  and  in  his  Beitrage  zur 
PhysikaMschen  Oeographie  von  Griechenland  for  1869,  he  has 
given  the  scientific  world  an  account  of  his  more  recent 
observations.  He  thus  supplements  the  published  researches 
of  1861  and  1864. 

Sib  Sahubl  Bakxb  has  reached  Kartoum.  Writing  under 
date  the  8th  instant,  he  says  : — "  We  have  arrived  here  all 
well.  I  found  that  Gialfa  Pasha,  the  Governor- General  of 
Soudan,  had  completed  all  preparations  necessary  for  the  ex- 
pedition, and  we  expect  to  proceed  within  a  week  with  1,000 
soldiers.  We  are  now  getting  our  material  ready,  and  Mr. 
Higginbotham,  the  engineer,  is  coming  up  with  the  remainder 
of  our  forces." 

Db.  Lethbbt's  Quarterly  Beport  on  the  Quality  of  London 
Gas  is  not  without  interest,  and  suggests  many  questions  which 
we  shall  not  raise  just  yet.  As  regards  impurity  he  reports 
that  the  gas  of  all  the  companies,  except  the  Great  Central, 
has  been  constantly  free  from  sulphuretted  hydrogen ;  but  this 
impurity  was  present  in  the  Great  Central  gas  on  thirty-six 
occasions,  and  was  occasioned  by  unavoidable  causes.  The 
amount  of  sulphur  in  other  forms  than  sulphuretted  hydrogen 
had  fluctuated  to  a  very  large  extent,  for  while  it  was  present 
in  the  can n el  gas  of  the  City  Company  to  the  average  extent 
of  only  1029  grains  per  100  cubic  feet,  that  of  the  Chartered 
Company  contained  23'47  grains ;  and  in  the  case  of  common 
gas  it  ranged  from  an  average  of  only  12'46  grains  per  100  fb. 
of  the  Great  Central  gas  to  1971  grains  in  the  City  gas,  and 
2373  grains,  24*46,  and  29'94  in  the  Chartered  gas,  at  the  three 
stations  of  Leadenhall-street,  Gray's-inn-lane,  and  Arundel- 
street,  Haymarket.  It  is  apparent,  says  the  examiner,  from 
the  quality  of  the  gas  supplied  by  the  City  and  the  Great 
Central  companies,  that  this  important  impurify  can  be  kept 
below  an  average  of  20  grains  per  100  cubic  feet  of  gas,  and, 
considering  the  importance  of  this  matter,  it  is  desirable  that 
the  referees  should  prescribe  without  further  delay  the  nnaxi- 
mum  amount  of  sulphur  allowable  in  the  gas  supplied  to  the 
public.  The  quantity  of  the  third  impurity  (ammonia)  has 
also  fluctuated  to  a  large  extent ;  for,  although  it  has  been 
constantly  absent  from  the  City  and  the  Great  Central  gas,  it 
has  been  always  present  in  the  Chartered  gas,  and  on  seventy- 
one  occasions  this  gas  has  contained  more  than  the  quantity 
permitted  by  the  referees.  On  six  of  these  occasions  tbe  excess 
was  in  the  Chartered  gas  in  Arundel-street,  on  nine  occasions 
in  the  same  company's  gas  at  Leadenhall-streeet,  on  forty-five 
at  Gray's-inn-lane,  and  on  eleven  in  the  cannel  gas  supplied  by 
them*    Dr.  Letheby  expresses  his  satisfaction  at  the  uniformly 
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good  qualify  of  the  Citf  Gooipui 7*0  gas,  and  also  of  that  of 
tiie  Orieat  Central  Gonpan  j,  excepting  when  it  wa«  nnavoidabl/ 
chaiged  with  traees  of  anlfAnxetted  hjrdxogen« 

A  XEETDiG  of  the  leading  agricnifcariats  of  CambridgeBhire  t 
waa  hdd  at  the  Lion  Hotel  at  Cambridge  on  Satnrdaj  for  the 
purpose  of  taking  the  preliminarj  steps  for  the  foundation  of 
a  Camber  of  agrienltore  for  Cambridgeshire. 


DEPUTATiavs  from  the  IJnirersities  of  Edinburgh  and  St.  { 
Andrews  had  interviews  with  the  Lord  Advocate  on  Satnrdaj  ! 
at  Edinburgh,  and  niged  that  the  Croremment  should  take  \ 
measures  to  improre  the  burgh  schools,  so  that  the  students 
might  be  better  prepared  for  the  universities.    The  Lord  Advo- 
cate said  he  believed  some  resolution  would  be  come  to  before 
the  meeting  of  Parliament^  and  it  should  be  made  known  at  the 
earliest  date. 

Wb  regret  to  announce  the  death  of  Mr.  S.  Broome,  the 
well-known  gardener  of  the  Middle  Temple.  Mr.  Broome  was 
an  eminent  practical  and  scientific  gardener,  and  a  Fellow  of 
the  Bojal  Horticultural  Society.  He  died  very  soddenlj  on 
Saturday  morning. 

Thb  ladies  are  at  last  to  have  an  opportunity  of  studying 
anatomy.  How  improving  to  modem  society  the  result  will 
be!  Of  course,  none  but  female  subjects  will  be  dissected. 
Some  difliculties  having  been  thrown  in  the  way  of  the  strong- 
minded  women  of  Edinburgh,  the  Scotsman  learns  that  the 
Professors  of  Anatomy  of  two  out  of  the  other  Scotch  Univer- 
sities have  come  forward  to  offer  to  the  ladies  the  instruction 
which  is  denied  them.  The  Professor  of  Anatomy  in  one  of 
the  London  schools  has  also  expressed  his  readiness  to  make 
arrangements  for  their  instruction  in  this  branch  of  science. 

Mb.  P1E88E,  whose  gamut  of  perfumes  is  one  of  the  curiosi- 
ties of  science,  is  trying  to  encourage  the  growth  of  scent- 
producing  plants.  The  following  premiums  have  been  placed 
at  the  disposal  of  the  Council  of  the  Society  of  Arts,  for  the 
term  of  seven  years,  by  Dr.  Septimus  Piesse,  F.C.S. :— 1.  A 
premium  of  £5  for  one  pound  of  otto  of  bergamot,  of  the  value 
of  16s.  or  more  in  the  London  market,  being  the  produce  of 
plants  {Citrus  hergamia)  grown  in  Australia,  New  Zealand, 
Natal,  any  of  the  British  West  India  Islands,  or  any  other 
British  colony  or  dependency.  2.  A  premium  of  £5  for  one 
ounce  of  otto  of  roses,  of  the  value  of  208.  or  more  in  the 
London  market,  being  the  produce  of  any  variety  of  roses 
grown  together  in  one  plantation  in  Australia,  New  Zealand, 
Natal,  any  of  the  British  West  India  Islands,  or  any  other 
British  colony  or  dependency.  3.  A  premium  of  £10  for  a 
canister  of  enflowered  butter  or  fat,  so  sceuted  with  any  kind 
or  sort  of  flower,  either  by  infusion  or  enfleurage,  or  by  means 
of  these  processes  jointly,  of  the  weight  of  three  pounds  or 
more,  and  of  the  value  of  68.  per  pound  in  London.  The  said 
butter  or  fat  to  be  enflowered  or  infueed  with  flowers  grown  for 
the  purpose  in  Australia,  New  Zealand,  Natal,  any  of  the 
British  West  India  Islands,  or  any  other  British  colony  or 
dependency. 

If  there  is  any  one  thing  more  likely  than  another  to  pre- 
vent epidemic  diseases,  it  is  the  existence  of  a  constant  water- 
supply  to  the  poor  and  the  abolition  of  cisterns.  We  cannot, 
therefore,  but  condemn,  in  the  strongest  terms,  the  following 
remarks  made  by  Dr.  Whitmore,  the  Medical  Officer  of  Health 
for  Marylebone,  at  the  recent  meeting  for  the  consideration  of 
the  water-supply  question.  Dr.  Whitmore  stated  that — "  Sani- 
tary officers  would  generally  say  that  a  constant  supply  was 
better  than  an  intermittent  one  for  health;  but  that  would 
entirely  depend  upon  the  mode  of  carrying  it  out.  A  constant 
supply  without  cisterns  would  be  most  objectionable,  and  that 
the  abandonment  of  cisterns  was  contemplated  he  concluded 
from  the  Report  of  the  Boyal  Commission,  in  which  it  appeared 
that  Dr.  Parkes  preferred  the  constant  supply,  as  doing  away 
ivith  the  evils  of  house-storage.    He  made  it  his  duty  to  obtain 


water  firom  fifty  or  sixty  of  the  wont  places  in  the  parish,  and 
it  was  a  sine  qua  nan  that  it  must  be  taken  from  cisterns  so 
situated  as  to  be  easiest  contaminated.  It  was  a  {act  that  he 
found  this  water  vety  little  worse  than  that  obtained  from  the 
stand-pipes  of  the  company.  The  excess  of  organic  matter  was 
not  sufficient  to  hurt  the  health  of  those  who  drank  it.  The 
explanation  of  this  was  that  the  dstems  were  really  emptied 
every  day,  and  the  water  was  not  in  them  long  enough  to  be 
contaminated.  The  cisterns  in  the  large  houses  were  much 
more  liable  to  contamination  than  those  in  the  poor,  becaose 
the  former  were  constructed  on  such  a  scale  as  to  hold  large 
quantities  of  water  for  a  longer  time.  If  they  had  the  constant 
supply  without  dstems,  there  would  he  a  great  loss  of  force,  as 
there  would  be  nothing  but  a  constant  dribbling.  In  the 
poorer  houses  under  the  present  system,  through  the  absence 
of  ball-cocks,  the  water,  after  filling  the  dstem,  ran  over,  and 
his  opinion  was,  that  this  constant  waste,  as  it  was  termed, 
had  been  the  salvation  of  the  pocv.  The  water  that  run  over 
thoroughly  washed  out  the  drains,  and  had  thus,  he  firmly 
believed,  prevented  many  epidemics.  The  constant  dribbling 
of  water  had  been  tried  at  raflway  stations,  and  had  failed,  as 
it  did  not  possess  sufficient  force  to  prevent  the  accumulation  of 
solid  matter,  and  the  additional  resource  of  flushing  had  to  be 
adopted.  Under  these  circumstances,  the  constant  supply 
system  would  be  one  of  the  worst  things  the  metropolis  cosld 
have.  If  they  could  get  cisterns  large  enough  for  the  poor, 
and  get  a  supply  sent  in  every  day,  it  would  be  far  better.'' 
Beally,  if  we  did  not  know  Dr.  Whitmore's  independence  of 
character  we  should  suppose  him  to  be  the  representative  of  the 
water  company  and  not  of  the  public  health.  His  remarks  are 
calculated  to  do  much  mischief  to  the  cause  of  hygiene. 

On  Friday  a  meeting  was  held  at  the  Town  Hall  in  Rugby, 
to  consider  the  best  scheme  for  Technical  Education.  As  usual, 
Mr.  Buckmaster — who  with  a  marvellous  degree  of  ubiquity 
springs  up,  "Jack-in-the-box"  fashion,  wherever  technical 
education  is  being  talked  about— delivered  an  address.  We 
should  be  particularly  glad  to  know  what  claims  Mr.  Bodc- 
master  has  to  be  the  Mentor  of  the  public  on  thi^  important 
point,  as  also  why  he  is  spoken  of  as  the  mouthpiece  of  the 
Brompton  oracle ;  and  further,  what  his  particular  ideas  are. 

Earthquake  shocks  are  reported  from  Scotland. 

The  question  of  the  Bectorship  of  the  Aberdeen  University 
is  still  far  from  settled.  Sir  W.  Stirling  Maxwell,  though 
technically  elected,  has  declined  the  post  becaose  the  majority 
of  the  students  voted  against  him,  and  for  Mr.  Grant  Duff. 
The  students  also  met  on  Saturday  to  consider  the  position 
they  were  placed  in  by  the  decision  of  Sir  William  Stirling 
Maxwell,  who  has  declined  the  Lord  Bectorship  of  the  Uni- 
versity, to  which  he  was  elected.  There  was  also  a  meeting  of 
the  Senate,  at  which  it  is  stated  that  it  was  resolved  to  take 
counsel's  opinion  as  to  the  necessity  for,  or  legality  of,  a  fresh 
election.  Mr.  Grant  Duff's  supporters  are  to  bring  forward 
their  candidate  again ;  and  if  he  agrees  to  stand,  there  can  bo 
little,  if  indeed  any,  doubt  but  he  will  be  re-elected  to  the  chair, 
which  he  filled  for  the  last  three  years.  Sir  W.  Stirling- 
Maxwell's  friends  among  the  students  have  written  to  Mr. 
Disraeli,  asking  his  consent  to  be  put  forward  for  the  vacancy. 
No  reply,  the  Scotsman  believes,  has  yet  been  received  from  the 
leader  of  the  Opposition  in  the  House  of  Commons,  and  it  ia 
generally  believed  that  if  any  such  does  come  it  will  be  declining 
the  proffered  honour.  Among  other  candidates  spoken  of  by 
the  Maxwell  party,  it  is  said,  were  Matthew  Arnold  and  Greorge 
MacDonald.  There  is  sure  to  be  a  contest ;  but  if  Mr.  Grant 
Duff  stands  again  he  is,  according  to  local  opinion,  certain  of 
victory. 

The  Professors  of  University  College  have  issued  cards  for 
their  first  annual  soiree,  which  will  take  place  at  the  College  on 
the  evening  of  the  10th  prox. 

GuNDLACH,  the  Berlin  maker  of  the  cheap  immersion  olject- 
glasses,  has  established  an  agency  in  this  country.    We  believe 
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liis  lenses  are  optically  of  excellent  quality ;  and  when  we  say 
tbat  he  sells  an  immersion  -^  in.  of  170°  aperture  at  the 
absurdly  low  price  of  £2.  128.,  we  know  that  microscopical 
readors  will  receive  the  announcement  with  wonderment. 

The  Brighton  Aqaarinm  Company  has  been  started.  The 
shares  are  being  qaickly  taken,  and  all  promises  to  be  a  great 
snocess.  The  Aqaarinm  will  be  under  the  management  of  Mr. 
W.  Alford  Lloyd,  of  the  Hamburg  Zoological  Gardens.  The 
scheme  has  been  highly  approved  of  by  Professor  Owen,  Dr. 
Giinther,  Dr.  P.  L.  Sdater,  and  other  eminent  naturalists. 
The  site  of  the  Aquarium,  which  will  be  upwards  of  700  ft.  long 
and  100  ft.  wide,  commences  at  the  toll-house  of  the  Chain 
Pier,  and  extends  to  within  a  few  yards  of  that  structure.  On 
the  south  side  there  will  be  a  sea-wall  and  an  approach  road, 
towards  which  the  Corporation  of  Brighton  have  contributed 
£7,000.  The  most  complete  arrangements  will  be  made  to 
bring  nnder  observation  Hving  sea  and  fresh-water  animals  and 
plants  of  various  kinds,  and  to  facilitate  the  study  of  their 
habits  and  structure.  The  position,  too,  of  Brighton,  enjoying, 
as  it  does,  the  advantage  of  proximity  to  the  best  collecting- 
grounds  in  the  South  and  West  of  England,  will  present  ample 
opportunities  for  supplying  specimens  to  establishments  of  a 
kindred  nature, — a  feature  in  the  undertaking  which  alone 
may  be  regarded  as  an  important  source  of  income. 

Soke  time  ago,  we  referred  to  the  introduction  of  salmon 
into  Tasmania.  Since  then  the  colonists  interested  in  the 
matter  declined  to  believe  that  the  fish  found  were  really 
salmon.  The  following  paragraph  from  the  Hohart  Town 
Mercury  decides  the  question : — "  We  are  glad  to  report  that 
Mr.  Morton  Allport  has  received  information  from  a  resident 
at  the  falls  fully  confirmatory  of  the  reality  of  what  some 
persons  are  even  now  slow  to  believe — that  salmon  are  plentiful  in 
the  river,  and  that  young  salmon  have  been  observed  early  in 
the  morning  rising  in  great  numbers  below  the  falls.  Mr.  All- 
port,  from  the  description  given  of  the  fish  and  their  large 
size,  has  no  doubt  whatever  that  they  are  veritable  grilse." 
Information  has  also  been  received  that  the  tench  which  were 
placed  by  Mr.  Allport  in  the  lagoon  at  the  Nile,  about  seven 
miles  from  EvandsJe,  have  become  so  numerous  that  the  people 
there  have  been  shooting  them.  As  the  Nile  runs  into  the 
Esk,  and  as  Mr.  Allport,  at  the  same  time,  placed  tench 
in  several  other  of  the  Tasmanian  waters,  that  colony  may 
he  congratulated  on  another  addition  to  its  piscatorial 
&mily. 

As  electrical  apparatus  which  has  been  devised  by  Messrs. 
Siemens  of  Berlin,  and  which  it  is  intended  to  employ  in  the 
Lower  Chamber  of  the  Landtag,  might  be  advantageously 
adopted  in  our  House  of  Commons.  It  would  be  a  great 
relief  to  those  drowsy  members  who,  roused  from  their  slumbers 
when  a  "  divide  "  occurs,  rush  too  often  into  the  wrong  lobby. 
The  instrument  exhibits,  on  three  different  dials,  at  the  moment 
the  Tote  is  taken — 1.  The  votes  in  favour  of  the  measure.  2. 
Those  opposed  to  it.  3.  The  sum  of  the  favourable  and  unfa- 
▼onrable  votes,  which  serves  to  check  or  confirm  the  previous 
Bombers.  Besides  this,  the  instrument  indicates  on  a  slip  of 
paper  containing  the  names  of  all  the  members,  how  each 
of  them  has  voted,  and  by  means  of  an  autographic  apparatus 
any  number  of  copies  of  this  list  may  be  produced  with  great 
rapidity.  Should  it  be  demanded,  the  name  of  each  member, 
and  the  way  in  which  he  has  voted,  can  be  made  visible  by 
means  of  a  sort  of  valve,  to  every  part  of  the  house.  The  mode 
of  employing  this  machine  is  Uie  following : — A  sort  of  lever, 
resembling  the  lengthened  hand  of  a  clock,  is  placed  beside  the 
seat  of  each  deputy.  By  means  of  a  key  which  every  member 
leceivee  at  the  beginning  of  the  session,  the  hand  can  be 
directed  to  "  Yes  "  or  "No,"  as  soon  as  the  President  puts  the 
question.  The  electrical  apparatus  is  worked  by  one  of  the 
nshem  of  the  House  by  means  of  a  handle. 

Thbbe  is  more  news  of  Dr.  Livingstone.  Just  as  we  go  to 
''press''  we  find  that  the  Cape  papers  publish  Dr.  Living- 


stone's letters  to  Sir  Thomas  Maclear,  the  latest  only  being 
dated  Cazembe,  July  8, 1868 ;  and  also  a  letter  from  Dr.  Kirk, 
dated  September  7,  1869,  which  says  that  Livingstone  has 
found  the  Nile  sources  in  the  lakes  near  Cazembe,  as  observed 
and  described  by  the  Portuguese  officers  Lacerda  and  Monteiro ; 
but  his  letter  is  most  unsatisfactory,  as  it  gives  no  details  on 
this  most  interesting  point. 

Relative  to  Dr.  Tyndall's  statement  in  his  Friday  evening 
lecture,  that  cotton  wool  respirators  absorb  the  organic  germs, 
but  permit  gases  to  pass  through,  an  interesting  letter  appears 
in  yesterday's  Times  from  Mr.  H.  T.  Brown.  The  writer  states, 
as  the  result  of  some  recent  experiments,  that  cotton  wool 
completely  absorbs  ammonia  gas  from  a  current  of  air  passed 
through  it.  Mr.  Brown  makes  also  the  significant  remark, 
that  in  the  experiments  on  spontaneous  generation  which  were 
made  by  Schroeder  and  Pasteur,  and  which  were  referred  to 
by  the  lecturer,  the  cotton -wool  filters  employed  must  have 
prevented  all  access  of  ammonia  to  the  organic  solutions.  This 
fact,  he  thinks,  and  so  do  we,  may  have  affected  the  results 
of  the  experiments  in  a  manner  not  calculated  upon  by  these 
philosophers. 

On  Friday  night  Dr.  Lyon  Playfair  delivered  a  most  in" 
teresting  and  instructive  address  on  **  Technical  Education," 
before  the  Edinburgh  Philosophical  Institution.  We  shall 
probably  give  a  report  of  the  address  in  our  next. 

An  important  congress  of  the  Science  teachers  of  Lancashire 
and  Yorkshire  was  held  at  Huddersfield  on  Saturday.  The 
object  was  to  consider  the  recent  minute  of  the  Science  and 
Art  Department,  to  which  we  referred  some  weeks  since. 
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ON  A  CHANGE  IN  THE  COLOUR  OF  THE 
EQUATORIAL  BELT  OF  JUPITER. 

BY  JOHN  BEOWNING. 

OR  several  year's  I  have  been  in  the  habit  of  observing 
Jupiter  with  considerable  regularity  with  reflectors 
of  large  aperture.  On  every  occasion  previous  to 
this  presentation,  the  equatorial  cloud-belt  has  been 
without  colour,  and  the  brightest  portion  of  the  disk  of  the 
planet.  During  the  month  of  October  this  cloud-belt  has, 
however,  constantly  been  of  a  strong,  greenish  yellow,  and 
darker  than  the  bright  belts  north  and  south  of  it.  The  colour 
is  almost  exactly  that  known  to  artists  as  yellow  lake.  The 
colours  of  various  parts  of  the  disk  I  take  from  my  observatory 
note-book. 

Oct.  9th,  9.30.  —  Equatorial  belt  strong  yellow  lake ;  the 
other  bright  belts  colourless.  Dark  belts  very  warm  grey,  and 
faint  coppery  red.  The  poles  of  the  planet  ashy  blue.  The 
drawing  I  have  the  honour  of  exhibiting  represents  the  planet 
as  it  appeared  at  this  time. 

Two  or  three  persons  quite  unused  to  the  telescope  noticed 
the  colour  of  the  equatorial  belt. 

Oct.  11th.— Observed  Jupiter  with  Mr.  Proctor.  Colours 
the"  same,  but  the  greenish-yellow  belt  was  covered  with  white 
spots.  Mr.  Proctor  agreed  with  me  as  to  the  greenish  yellow 
of  the  equatorial  belt  and  the  ashy  blue  of  the  poles,  but 
could  not  see  the  red  in  the  dark  belts. 

In  all  instances  I  used  12  in.  aperture  and  a  power  of  148, 
achromatic  eye-piece. 

I  have  received  a  -letter  from  Mr.  Brindley,  of  Lewisham, 
from  which  I  pdve  an  extract :— "  With  reference  to  the  ap- 
pearance of  Jupiter,  I  last  night  spent  some  hours  with  the 
8i-in.  telescope  turned  on  him.  I  was  most  agreeably  sur- 
prised ;  the  belts  were  so  different  to  what  I  had  seen  them 
before.  The  dark  ones  of  a  dark  lake  colour,  the  bright  one 
of  a  lovely  tinted  green."  As  this  letter  was  written  some 
days  after  my  drawing  was  made,  and  the  writer  had  not  seen 
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te— €k  wMtikwm  m  ike  edkma  I  bare 
poitkma  oif  tJbe  pisatL 
I  ivr  a  eclloafcd  diawMg  of  Jupiter  at  Hr. 
Ih  Ia  Soe^f  fAmerrattorf  «t  CnsfcrxL    la  tiiii  dnmiag,  if  mj 
■tMiij  •«▼«•  me,  Ike  eipedGnal  htit  wmt  eolonrleai;* 

I  Ba«e  vatebed  Ibe  ptaaet  tliroa^  the  gpreater  part  of  a 
f)CV'!>uzl^0a ;  the  gnemak  ydUjw  of  the  gnat  equatorial  heit 
fCBttiacd  aagfaiwged.  I  hare  drawn  the  aUesti^yn  of  eereral 
iitoiiiui  to  the  eokma  d  the  l^It,  aoiae  of  whom  hare  been 
m  the  habii  oi  ohacrriag  it  for  anaj  jean.  One  of  these 
gcatiemea  mj%  that  he  ie  certain  that  tiv  eqaatorial  Mi  has 
aoi  preaeated  fcth  an  appeaaaee  ae  at  prewnt  for  a  qoarter 
of  aeeataojJ 

WritiBgtolIr.FroetorioaMtinie  nnee,Isaid  that  I  thoiqiht 
the  Teij  eanll  eprnfie  giafii^  of  Jopiter  might  be  doe  to  the 
cxMlcaee  of  a  doody  envelope  of  eDormofuezteot.  Mr.  Proctor 
replied  that  he  thoo^^  it  joat  possible  that  the  wh<^  light 
him  the  garnet  moght  not  be  reflected ;  bat  that  some  por- 
tion an^  be  eatitted  from  the  body  of  the  plaaet.  Thesame 
idea  had  presented  itidf  to  me.  Beiag  \j  fax  the  largest  planet 
ia  tiK  solar  system,  it  will  certainly  have  retained  more  heat 
than  the  rest. 

So^  an  alieratioii  in  the  eoloiir  of  the  phmet  as  I  have  de- 
seribedy  mast,  I  tfaiak,  indicate  fooie  considerable  change,  either 
<m  the  soriaee  of  the  planet  or  in  its  atmosphere.  In  the 
hope  of  throwing  some  light  on  such  dianges  in  future,  I  am 
making  a  caref ol  map  of  the  spectmm  of  the  planet.  When 
this  is  oompleted  I  shall  haTe  the  honoor  <iif  submitting  it  to 
the  society.  —  Paper  read  h^crr€  ike  Bcyal  Agtronamieal 
Society,  Dee.  10. 


ON  ISTEBCELLULAB  SUBSTANCE  AND  CUTICLE. 

BT  W.  a.  itVABf  ICD. 


|T  tiie  meeting  of  the  Botanical  Society  of  Edinburgh 
held  last  January,  I  oommonicated  a  paper  on  €be 
staining  of  certain  vegetable  tissues.  In  it  I  took  occa- 
sion to  remark  that  the  entide  corering  the  external 
partsof  plants  could  be  readily  stained  with  carmine, the  so-caUed 
intercellalar  substance  remaining  colourless.     During  the  year 
these  erperiments  bare  been  frequently  repeated,  and  always 
with  the  same  result,  namely,  that  while  the  cuticle  was  quickly 
and  deeply  stained  with  carmine,  the  intercellular  substance 
remained  colourless.     Carefcd  obserration  of  the  growth  of  cells 
in  the  young  roots  of  the  white  mustard  (Phalans  eanarieneis), 
and  the  garden  pea  and  bean,  hare  led  to  the  conclusion  that 
the  so-called  intercellular  substance  is  in  reality  the  original  or 
primary  cell-wall — that  as  growth  goes  on  this  primary  cell- 
wall  becomes  thickened  by  the  addition  of  numerous  more  or  less 
marked  layers  on  the  inside.     In  the  stems  of  many  plants  it 
requires  some  care  to  be  able  to  demonstrate  that  the  cell-wall 
and  thickening  layers  are  separate.     In  the  layer  of  cells  of  the 
epidermis,  on  which  the  cuticle  rests,  the  outer  surface  is  in 
general  greatly  thickened,  while  the  inner  part  of  the  cells  is 
only  thickened  at  the  angles  at  which  the  other  cells  join.  This 
thickening  at  the  angles  is  often  so  great  that  the  cell  appears 
almost  filled  up,  or  the  thickening  appears  as  a  continuous 
layer.     In  the  epidermal  and  sub-epidermal  cells  of  the  ivy  the 
thickening  is  so  great  that  without  carefol  examination  the 
thickening  might  be  considered  continuons.     On  the  more  or 
less  thickened  external  surface  the  cuticle  rests,  and  may  be 
considered  as  thickening  occarring  outside  the  cell-wall.     We 
have  many  examples  of  this  thickening  ontside  a  cell-wall,  the 
covering  being  analogous  to  a  cuticnlar  layer.     As  in  the  ex- 
tine  and  intine  of  the  pollen  grain,  the  intine  representing  the 
primary  cell-wall,  the  extine  the  cuticnlar  layer.     The  intine  is 
the  more  important  part,  because  the  extine  may  be  very  thin 


or  wanting,  as  ia  the  pollen  of  Zostera.  The  outo'  covering  of 
nuuiy  s{^3rcs^  tha  caosporiaa^  is  also  another  example  of  s 
cntirnlar  layer  on  a  single  cefiL  The  r>-called  intercelliilar 
substance,  as  seen  in  seaweeds,  &c^  seems  to  be  a  degenerated 
and  gelatinous  eocdition  of  the  ceO-wall,  and  of  an  entirelj 
different  character  from  that  of  the  entide.  From  all  the 
oboerrations  I  have  made,  I  think  we  must  reject  the  state- 
awnts  of  Wiegand,  Schadit,  and  others  r^arding  the 
identity  of  interoellalar  substance  and  cuticle  as  untenable.— 
The  Farmer, 


THE  DIFFEBENT  FOBMS  OF  LIGHTS  USED  m 
BBFTISH  LIGHTHOUSES. 

Ia  Two  Pans. — ^Pasx  IL 


>  ttaorwrttiBff  the  sbore  I  Iwt«  reotir^d  infonnitktt  whioh  iMdi 
ptrkkUeity  Ui  Um  «liao|»  of  oolov  on  Jnpitor, 


matoraspeot 


give  our  readers  a  general  idea  of  the  lighting  of 
our  coast  as  a  system,  we  will  ask  them  to  accom- 
pany us  in  an  imaginary  cruise  from  the  Nore  to 
Dover,  noting  simply  the  lights  as  we  go. 
We  start  from  the  Xore  light- vessel,  which  shows  one  bright 
light  revolving  at  intervals  of  half  a  minute.  We  next 
pass  the  Girdler  light-vessel,  showing  a  similar  light ;  then  the 
Prince's  Channel  light-vessel,  showing  a  red  Hght  revolring 
every  twenty  seconds;  and  the  Tongue  light-vessel,  which 
shows  two  fixed  lights,  the  upper  one  white,  the  lower  one  red. 
This  brings  us  to  Heme  Bay,  showing  one  white  £xed  light 
on  the  pier  head ;  then  Margate,  with  a  red  light  on  the  piei 
head ;  next  the  Mouse  light-vessel,  with  a  green  revolving  light 
Then  the  Maplin  pile  lighthouse  with  one  red  fixed  light. 
The  Swin  Middle  light-vessel,  one  bright  light,  with  a  revo- 
lution of  one  minute ;  the  Grunfieet  pile  lighthouse,  with  a  red 
light  revidving  at  an  interval  of  two  minutes ;  the  Sunk  light- 
vessel,  one  bright  fixed  light ;  and  the  Kentish  Knock  ditto,  with 
one  bright  revolving  light,  of  one  minute  revolution ;  and  the 
Gralloper,  two  fixed  lights — ^these  bring  us  to  the  North  Foreland 
lighthouse,  with  tower  78  fl.  high,  light  184  ft  above  high- 
water  mark,  fitted  with  a  dioptric  apparatus  of  the  first  class, 
showing  one  bright  fixed  white  light;  then  the  Bamsgate  Tide- 
light,  one  red  and  two  green  lights ;  the  Goodwin  Hght-vessel, 
three  bright  white  fixed  lights ;  the  Gulf  Stream  ditto,  one 
bright  light,  with  revolution  of  twenty  seconds,  to  the  Sonth 
Sand  Head  light- vessel,  at  the  other  extremity  of  the  Goodwin 
Sands,  showing  one  bright  fixed  light.  Next,  the  Sonth  Fore- 
land, with  two  bright  fixed  lights,  1,300  ft.  apart,  until  we  arrive 
at  Dover,  with  one  green  light,  two  red  lights,  and  one  blao 
light  on  the  Admiralty  Pier.  It  would  be  tedious  to  follow 
this  detail  further.  The  sketch  we  have  given  may,  however, 
be  sufficient  to  convey  an  idea  of  the  variety  of  method  and 
adaptation  of  light. 

In  England  there  is  upon  an  average  a  lighthouse  to  every 
14  miles  of  coast ;  in  Scotland,  to  every  39  miles ;  and  in 
Ireland,  to  every  34  miles.  In  this  calculation,  however,  the 
light-vessels  are  not  included ;  and,  of  course,  in  the  more  fre- 
quented chanueb,  as  in  the  case  just  quoted,  the  lights  are 
much  nearer  together  than  elsewhere.  On  some  portions  of 
the  Scottish  and  Irish  coasts  more  lights  are  certainly  required ; 
but  as  far  as  England  is  ooncemed,  the  general  opinion  seems 
to  be  that  the  system  of  lighting  is  sufficient  and  satisfactory. 
Of  the  lights  under  the  control  of  the  Board,  about  50  per  cent, 
are  dioptric,  and  the  remainder  catoptric,  and  of  the  local  lights, 
about  25  per  cent.  In  Scotland,  about  two-thirds  are  on  the 
dioptric  principle ;  and  in  Ireland,  one-third.  The  consumption 
of  oil  has  occupied  in  past  days  much  attention  as  a  question 
of  economy ;  bat  the  principle  has  lately  most  judiciously  been 
adopted  of  sacrificing  this  point  to  the  thorough  efficiency  of 
the  light.  Something  resembling  the  French  moderator  prin- 
ciple is  adopted.  The  oil  is  supplied  to  the  lamp  by  mechanical 
pressure,  and  it  is  found  in  practice  that  the  best  light  is 
obtained  where  the  overflow  is  about  three  times  the  oon- 
sumption. 
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The  old  SmaUfl  lighthoase  only  burnt  aboat  200  gallons 
of  oil  per  annum.  About  nine  years  ago  tbe  average  con- 
sumption at  the  Start  Point  and  North  Foreland  was 
abont  500  gallons;  but  at  the  present  time  the  usual  oon- 
sumption  of  a  first-class  dioptric  is  700  gallons.  The  cost  of  a 
first-class  dioptric  apparatus  complete,  with  lights,  apparatus, 
and  lantern,  is  about  £8,000.  It  is  abont  9  ft.  high  and  6  ft. 
diameter.  The  second  size  is  about  4  ft.  6  in.  diameter ;  the 
height  in  proportion ;  the  cost  about  £2,200.  The  third  size 
abont  8  ft.  8  in.  diameter,  costing  £1,500;  the  fourth,  20  in. 
diameter,  costing  £400 ;  the  fifth,  15  in.  diameter,  costing  £850 ; 
the  sixth,  12  in.  diameter,  costing  £220. 

Combinations  of  the  catoptric  and  dioptric  systems  are  re- 
spectively called  the  catadioptric  and  holophotal.  Mr.  T. 
Stevenson  also  invented  a  light,  called  the  Azimuth al  Con- 
densing, the  object  of  which  was  to  direct  the  whole  of  the  rays 
down  one  narrow  channel,  confining,  as  it  were,  the  horizon  in 
every  direction.  The  distance  to  which  lights  are  visible  is 
bounded  by  the  horizon.  Sufficient  elevation  being  given,  it 
has  been  ascertained  that  in  clear  weather  a  first-class  light 
may  be  visible  at  100  miles.  Practically,  250  ft.  from  the  water 
is  considered  the  maximum  ;  this  gives  a  horizon  of  18  miles, 
or  20  miles  from  the  mast-head.  When  a  light  is  too  high  it 
is  liable  to  be  obscured  by  fogs,  with  the  most  dangerous  re- 
sults ;  as  a  case  in  point,  the  light  at  the  Needles  may  be 
quoted,  which  was  actually  removed  from  a  tower  on  the  top 
■  of  the  cliff  to  a  much  lower  level,  so  as  to  be  more  readily  ob- 
served by  passing  vessels. 

The  last  novelty  in  pharology  is  the  division  of  the  lantern 
into  sectors  of  different  coloured  light.  Thus  throwing  a  light 
of  a  different  colour  towards  different  quarters  of  the  horizon. 
We  will  give  one  or  two  examples.  The  approach  to  the  port 
of  Sunderland  presents  two  dangers ;  the  Mill  Rock  on  the  one 
side,  and  the  Hendon  Bock  on  the  other,  situated  at  some  dis- 
tance along  the  coast ;  it  is  a  dangerous  coast  in  the  immediate 
vicinity  of  Whitburn,  a  name  connected  deservedly  or  un- 
deservedly with  false  lights.  There  are  two  lights  now  designed 
and  in  course  of  erection:  the  upper  one,  a  first-class  light, 
with  a  one-minute  flash ;  the  lower  light  so  arranged  that  the 
sector  which  exactly  subtends  the  Mill  Bock  throws  a  white 
beam  over  that  portion  of  the  horizon ;  while  in  the  sector 
which  subtends  the  Hendon  Bock  a  red  colour  is  shown. 
With  these  guides  ships  approaching  from  either  direction,  by 
skirting,  as  it  were,  the  division  of  the  lights,  are  safely  guided 
to  the  point  where  the  harbour  lights,  closer  in  shore,  show  the 
exact  entrance.  A  similar  arrangement  is  made  at  CaJdy, 
though  modified  by  circumstances ;  there  is  a  white  light  out 
to  sea,  a  red  ray  or  sector  eastward,  and  another  red  ray  or 
sector  westward.  By  skirting  the  division  of  lights  west,  the 
sboels  off  the  old  Castle  Burg  are  cleared,  and  the  east  ray 
clears  the  Woolhouse  Bock.  The  anchorage  is  gained  by  pas- 
sing through  the  red  ray  at  this  point,  until  the  fainter  white 
light  at  the  back  appears,  which  defines  the  safe  anchoring- 
ground. 

Another  instance,  at  another  port,  shows  two  wide  sectors 
of  red  light,  with  a  narrow  white  sector  between  them,  which 
safely  conducts  the  vessel  that  follows  it  to  the  very  mouth 
of  the  harbour. — Builder, 


A  Professional  Opinion  on  the  "  Iiichtdruck.** — Some  specimens 
of  tliiB  method  of  printing,  Bays  the  British  Journal  of  Photography , 
which  we  kaye  received  from  Mr.  C.  F.  Jeseen,  of  Bradford,  the  Englii^ 
ag«nt  for  Ohm  and  GrosBman,  the  inventorB,  impreBs  ns  very  faTonr- 
ably  with  the  capabilities  of  this  new  process.  Several  months  ago 
0om4>  of  the  continental  photographic  journals  were  illastrated  by  a 
BiTnilftr  process  of  printing  introduced  or  invented  by  Herr  Albert,  of 
Hiinich ;  but,  whether  or  not  it  has  bo  happened  that  wo  have  been 
fortunate  in  the  case  of  "  Lichtdmck  "  to  obtain  exceptional  speci- 
mtUkB,  and  equally  unfortunate  in  the  opposite  direction  with  respect 
to  those  issued  by  Albert,  we  cannot  eay.  Certainly,  in  delicacy  and 
gradation,  the  specimens  of  "  lichtdruok "  are  slightly  better  than 
thooe  of  Albert. 


OHABACTEES  OP  THE  BLOOD  IN  POISONING  BY 

PEUSSIO  ACID. 

BY  DBS.  KEEN  AND  HABE. 

IS  the  committee  to  wHom  was  referred  for  examina- 
tion the  specimen  presented  hj  Dr.  Packard  (viz.,  a 
bottle  of  the  blood  of  Geo.  S.  Twitchell,  Jan.,  who 
poisoned  himself  at  about  3  a.m.,  April  8, 1869),  we 
beg  leave  to  report  as  follows : — 

"  The  blood  was  carefnllj  examined  the  same  evening,  at 
from  10  p.m.  to  1  a.m. — i.e.,  19  to  22  hours  after  death,  and  at 
various  intervals  thereafter.  The  specimen  had  been  removed 
from  the  body  at  abont  4  p.m. 

Colour, — When  compared  with  an  ammoniacal  solution  of 
carmine,  it  presented  but  little  difference  save  that  it  was  some- 
what more  dull  and  opaque.  On  examining  it  by  daylight  the 
next  morning  and  comparing  it  with  the  carmine,  the  blood 
was  considerably  more  of  an  orange  tint. 

Smell, — None  was  perceptible. 

Fluidity, — It  was  perfectly  fluid,  so  that  a  number  of  persons 
wrote  various  sentences  from  time  to  time  with  perfect  ease. 
It  never  coagulated. 

Blood  crystcda  were  obtained  with  the  greatest  ease  in  the 
usual  manner  and  of  no  unusual  appearance. 

Hoemin  a-ystals  were  easily  obtainable  also  by  evaporation 
to  dryness,  and  then  boiling  with  acetic  acid  (glacial).  These 
were  obtained  both  before  and  after  decomposition. 

Micro8copio  Exaimnation, — Five  different  specimens  were 
examined,  from  both  the  superficial  and  the  deeper  layers  with 
and  without  shaking. 

Bed  corpuscles  were  normal  in  size,  i.e.,  slightly  over  x^j^  in. 
Some  few  were  crenated.  When  in  thick  layer  they  showed  a 
marked  tendency  to  the  formation  of  rouleaux.  On  the  addi- 
tion of  water  they  paled  and  became  invisible  to  the  highest 
power  we  used,  i,e,,  one-fifth.  By  10  p.m.,  Saturday,  the  red 
corpuscles  were  nearly  destroyed. 

Wliite  Corpuscles, — But  few  were  found  singly.  Frequent 
collections,  composed  of  from  three  to  ten,  were  visible,  the  nuclei 
being  indistinctly  marked.  Many  of  the  corpuscles  seemed  to  be 
losing  their  defined  outline,  as  if  disintegrating.  Besides  those 
collections  of  recognized  white  corpuscles  were  others  which  we 
regarded  as  aggregations  of  disintegrated  white  corpuscles.  They 
varied  in  size  from  three  to  fifteen  times  that  of  a  white  corpuscle. 
Their  outlines  were  irregular,  and  the  whole  mass  appeared  to 
consist  of  granular  matter,  in  some  instances  so  arranged  as 
to  present  a  radiating  appearance.  This  was  most  marked 
when  they  were  slightly  out  of  focus.  They  were  very  adherent 
to  the  glass,  pressure  sufficient  to  cause  rapid  movement  of  the 
red  corpuscles  not  altering  their  position.  The  granular  mar- 
gins, however,  swayed  to  and  fro,  sometimes  losing  small 
fragments.  In  colour  they  resemble  white  corpuscles  pre- 
cisely. Some  of  the  masses  possessed  a  relatively  darker 
centre,  resembling  a  nucleus  of  varying  shape,  and  without 
defined  outline. 

Chemical  Examination, — Heat  applied  to  the  blood  produced 
instant  coagulation  of  the  albumen.  No  test  for  EOy  showed 
its  presence,  nor  was  anything  worthy  of  note  observed. — Paper 
read  hefore  the  Tathological  Society  of  Philadelphia, 


Venomous  Spider  of  New  Zealand. — ^At  a  meeting  of  the  Medi- 
cal Section  of  the  Auckland  Institute,  Dr.  Wright  read  a  paper  on  the 
Katipo,  or  venomous  spider,  of  New  Zealand.  The  spider,  says  the 
British  Medical  Journal^  is  described  as  email,  with  an  almost  spherical 
body,  and  distingnished  by  a  vermilion  spot.  In  a  case  of  poisoning 
by  its  bite,  which  had  come  under  Br.  Wright's  care,  the  symptons 
were  faintness  and  remarkably  slow  pulse  (fifteen  beats  a  minute). 
The  shoulder  which  had  been  bitten  showed  a  large  swelling,  sur- 
rounded by  an  erythematous  blnsh.  Stimulants  were  freely  given, 
and  the  man  recovered.  The  meeting  enthusiastieally  determined 
"  that  the  katipo  should  be  disseoted,  and  the  nature  of  the  poisonous 
secretion  tested,  with  a  view  to  discover  an  antidote. 
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^ttuu^im. 


THE  BANANAS  AND  PLANTAINS  OF  THE 

TBOPICS. 

|OETS  have  celebrated  the  banana-plant  lor  ite  beauty, 
its  laxariance^  the  majeefy  of  ite  leaTes,  and  the 
delicacj  of  ite  fimit;  bat  nerer  have  thej  mSBaeMj 
praised  the  ntilitj  of  this  tropical  prodoct.  Those 
who  haTe  never  lived  in  soathem  coantries  are  unable  to  folly 
appreciate  its  value.  Some  look  even  with  indifference  npon 
the  gigantic  closters  of  this  fmit,  as  thej  are  unloaded  firom 
the  steamers  and  sailing  vessels ;  and  yet  they  deserve  special 
attention  and  admiration,  for  tiiey  are  to  the  inhabitants  of  the 
torrid  zone  what  bread  and  potatoes  are  to  those  of  the  north 
temperate  zone. 

The  banana-tree  is  one  of  the  most  striking  illustrations  of 
tropical  fertility  and  exuberance.  A  plant  which,  in  a  northern 
climate,  wonld  require  many  years  to  gain  strength  and  size,  is 
there  the  production  of  ten  or  twelve  months.  The  native  of 
the  south  plants  a  few  grains,  taken  from  an  old  tree,  in  a 
moist  and  sandy  soil,  along  some  river  or  lake ;  they  develop 
with  the  greatest  rapidity,  and  at  the  end  of  ten  months  the 
first  crop  may  be  gathered,  though  the  cluster  and  bananas 
are  yet  small ;  but  the  following  year  one  cluster  alone  will 
weigh  some  sixty  or  mora  pounds.  Even  in  the  South  they 
are  always  cut  down  when  green,  as  they  lose  much  of  their 
flavour  when  left  to  ripen  or  soften  on  the  tree. 

The  trunk  of  the  tree,  if  it  may  be  so  called,  and  which 
grows  to  a  height  of  some  fifteen  feet,  is  formed  only  by  the 
fleshy  part  of  the  large  leaves,  some  of  which  attain  a  length 
of  18  ft.,  and  are  2^  ft.  in  width.  While  from  an  opper  sprout 
yon  perceive  the  large  yellow  flowers,  or  already  formed  fruits, 
yon  see  underneath  a  duster,  which  is  bending  the  tree  by  its 
weight. 

The  plantain-tree  is  much  the  same  as  the  banana,  with  the 
difference,  however,  that  its  fruit  cannot  be  eaten  raw,  like  the 
banana's,  and  that  it  is  much  larger  in  size.  Almost  every 
portion  of  the  banana-tree  is  useful.  First  of  all,  the  nutritious 
fruit.  The  plantains,  when  green  and  hard,  are  boiled  in  water 
or  with  meat  like  our  potatoes,  or  they  are  cut  in  slices  and 
fried  in  fat,  when  they  are  soft  and  ripe.  There  is  a  singularity 
about  the  boiled  plantain,  worthy  of  being  mentioned.  Fork 
especially,  and  other  meats  are  so  exceedingly  fat  in  the  tropics 
that  they  would  be  most  disgusting  or  even  impossible  to  eat 
with  either  bread  or  potatoes,  but  the  plantain  seems  to 
neutralize  or  absorb  all  the  greasy  substance,  and  the  fattest 
meat  is  thus  eaten  by  natives  and  foreigners  without  the  least 
inconvenience. 

Bipe  bananas  are  mashed  into  a  paste,  of  which  the  natives 
bake  a  sort  of  bread,  which  is  very  nourishing,  though  some- 
what heavy.  This  paste,  which  contains  much  starch,  can  be 
dried,  and  thus  kept  for  a  length  of  time,  which  is  often  of 
great  service  to  mariners.  The  young  sprouts  are  used  and 
prepared  like  vegetables,  and  the  fibrous  parts  of  the  stalks  of 
the  majestic  leaves  are  used,  like  manilla,  for  ropes  and  coarse 
doth. 

The  utility  of  the  leaves  is  a  theme  rich  enough  to  fill  a 
volume;  they  are  used  to  cover  the  huts,  for  table-cloths  and 
napkins,  or  wrapping  paper.  The  dough  of  bread,  instead  of 
being  put  in  a  pan  into  the  oven,  is  spread  on  a  piece  of  plantain 
leaf;  it  will  neither  crisp  nor  adhere  to  the  bread  when  taken 
out.  The  Indians  of  America  carry  all  their  products,  such 
as  maize,  sugar,  coffee,  &c.,  in  bags  made  of  this  leaf,  which 
they  know  how  to  arrange  so  well  that  they  transport  an 
"  arroba,"  or  twenty-five  pounds,  any  distance  without  a  single 
grain  escaping,  and  without  any  appliance  other  than  a  liana 
or  creeper  to  tie  it  up  with.  As  to  the  medicinal  qualities  of 
the  leaves,  they  are  numerous.  Indeed,  a  book  has  been 
written  upon  them.  I  speak,  however,  from  my  own  experience. 
The  young,  yet  unrolled  leaves  are  superior  to  any  salve  or 
ointment.  If  applied  to  an  inflamed  part  of  the  body,  the 
effect  is  soothing  and  cooling,  or  if  applied  to  a  wound  or  ulcer, 


they  exeite  a  proper  healthy  action,  and  afterwards  eompletelj 
heal  the  wonnd.  DecoctioBs  made  of  the  leaves  are  need  among 
the  nativei  £or  various  diseases. 

Since  the  beginning  of  the  world  this  plant  has  ranked 
among  the  first  in  the  flora  of  Asia.  The  Christians  of  the 
orient  lode  npcm  it  as  the  tree  of  Paradise  which  bore  the 
forbidden  fimit^  and  they  think  its  leaves  furnished  the  first 
covering  to  our  original  parents.  According  to  other  histo- 
rians, the  Adam's  &g  was  the  plant  which  the  messengen 
brought  firom  the  promised  land  to  Moses,  who  had  sent  them 
ont  to  reconnoitre.  It  is  under  the  shade  of  the  Mu»a  sc^pies- 
tium  that,  as  recorded  by  Piny,  **  the  learned  Indians  seated 
themsdves  to  meditate  over  the  vidssitades  of  life,  and  to  talk 
over  different  phiioeophic  subjects,  and  the  fruit  of  this  tree 
was  their  only  food.**  The  Oriental  Christians,  up  to  the 
present  date,  regard  the  banana  almost  with  reverence ;  their 
active  fimcy  beholds  in  its  centre,  if  a  cut  is  made  transverse, 
the  image  of  the  cross,  and  they  consider  it  a  crime  to  nee  a 
knife  in  cutting  the  fruit. 

In  the  holy  language  of  the  Hindoo,  the  Sanskrit,  the 
Adam's  fig  is  called  **  modsha,"  whence,  doubtless,  the  word 
"  musa "  is  derived.  It  is  generally  believed  that  the  plant 
came  firom  India  to  Egypt  in  the  seventh  century ;  it  stiO 
forms  a  most  important  article  of  commerce  in  the  markets  of 
Cairo  and  Alexandria.  In  the  year  1516,  the  banana  was 
brooght  to  the  West  Indian  Islands  by  a  monk,  since  which 
time  it  has  rapidly  spread  over  the  tropics  of  America,  and  is 
found  to  the  twenty-fifth  degree  north  and  south  of  the  eqaator. 
It  is  equally  indispensable  and  is  appreciated  by  the  immigrant 
and  by  the  native  as  a  beantifier  of  the  landscape ;  affording 
shdter  from  the  sun  and  rain,  and  giving  bread  to  the  children ; 
for  if  every  other  crop  should  fail,  the  hungry  native  looks  vp 
to  the  banana-tree,  like  a  merchant  to  his  well-filled  store- 
house.—fifcien^t/Se  American, 


SILKWOBM  CULTIVATION  IN  ENGLAND. 

BT  ALBXAKOEa  WALLACK. 

lUBLIC  attention  was  directed  to  the  cultivation  of  the 
mulberry  silkworm  in  this  country  by  the  paper 
recently  read  before  the  Society  of  Arts  by  Thomas 
Dickens,  Esq.,  President  of  the  Silk  Supply  Asso- 
ciation. Allow  me  to  add  a  few  remarks  on  this  most  im- 
portant subject,  which  I  trust  will  be  at  once  thoroughly  in- 
vestigated by  practical  experiment  over  extended  areas  in  Great 
Britain.  It  is  needless  to  remark  that  could  such  an  industry 
as  that  mentioned  be  introduced,  it  would  confer  an  enormous 
benefit  on  our  agricultural  and  manufacturing  population, 
especially  on  women  and  children ;  we  may,  therefore^  find  it 
worth  while  to  reopen  the  subject,  which  has  lain  dormant  for 
the  last  forty  years,  and  reconsider  if  the  experiment,  which 
was  then  abandoned  as  only  partially  successful,  may  not  now  - 
be  revived  with  more  chance  of  success.  Beferring  to  the  last 
experiment  in  mulberry  silkworm  culture,  we  find  it  stated  in 
Dr.  Lardner's  Cahinet  Cydopcsdia,  *'  Silk  Manufacture,"  p.  40, 
published  in  1831,  that  "  In  1825,  a  company  was  formed, 
under  the  title  of  the  British,  Irish,  and  Colonial  Silk  Com* 
pany.  This  undertaking  was  supported  by  characters  of  the 
highest  rank  and  respectability,  many  of  whom  were  induced 
to  give  their  countenance  to  the  project  by  a  patriotic  desire 
to  ameliorate  the  condition  of  the  Irish  peasantry,  by  adding 
to  their  profitable  sources  of  industry.  A  royal  charter  was 
obtained ;  about  eighty  acres  of  laud  in  the  county  of  Cork 
were  planted  with  nearly  400,000  white  mulberry-trees.  The 
whole  proved  unusually  successful,  very  few  trees  having  died, 
and  many,  in  the  first  year  of  their  transplantation,  put  forth 
shoots  20  in.  in  length.  A  small  but  complete  building  for 
rearing  silkworms  was  adopted  on  the  plan  of  Count  Dandolo. 
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The  experiment  was  repeated  on   a  more  limited  scale  in 
England.      Between  70,000  and   80»000  mnlberry-trees  were 
planted  in  nineteen  acres  of  fine  ricH  soil,  near  Blongh.    The 
trees  fionrished  here  as  well  as  in  Ireland.     Bnt  the  attempt 
to  rear  silkworms  has  been  nltimatelj  abandoned  by  the  com- 
pany.   Its  managers  now  turn  the  whole  of  their  attention  to 
an  establishment  in  the  island  of  Malta.    The  experience  of 
the  company  leads  to  the  condnsion  that  if  onr  moist  and 
variable  climate  do  not  in  itself  offer  a  sufficient  obstacle  to  the 
success  of  attempts  at  rearing  the  silkworm,  there  would  still 
remain  another  objection — viz.,  the  high  price  of  labour.     Silk 
requires  so  much  care  and  attention  for  its  production,  and  so 
great  a  number  of  persons  must  be  employed  in  an  establish- 
ment for  rearing  silkworms,  that  it  is  only  in  countries  where 
the  poorer  class  is  great  in  proportion  to  capital,  and  where, 
consequently,  labour  must  be  extremely  cheap,  that  the  silk- 
worm can  be  reared  at  any  expense  which  offers  successfully  to 
compete  with  other  regions.    Even  then  the  superior  skill  and 
knowledge  of  people  to  whom  the  silkworm  has  been  long  an 
object  of  attention  will  always  insure  them  a  superiority  over 
novices  in  the  art.     The  ignorance  and  awdwardness  of  the 
Irish  peasantiy  in  bestowing  the  necessary  attention  upon  the 
silkworms  afforded  sufficient  reason  for  rendering  their  employ- 
ment unprofitable  to  the  growers."     But  since  1825,  great 
changes  have  taken  place  in  this  country  and  its  people.     1. 
Land  has  been  more  thoroughly  drained,  woods  and  trees  cut 
down  or  greatly  thinned,  and  the  result  is  a  wanner,  drier 
atmosphere,  of  which  the  last  item  is  the  most  important  in 
mnlb^iy  silk-culture.     2.    The  general  intelligence  of   the 
country  has  increased.    We  have  now  no  diffici^ty  in  finding 
skilful  and  intelligent  hands  among  the  working  classes.     3. 
Interchange  of  ideas,  and  of  communication  between  distant 
countries,  as  also  among  ourselves,  is  now  effected  with  rapidity 
and  certainty;  and  most  approved  methods  of  cultivation,  the 
most  skilful  treatises,  the  healthiest  eggs  may  easily  be  obtained 
from  sericiculturists  of  repute  in  all  parts  of  the  world.     Even 
now  a  Japanese  pamphlet,  on  the  culture  of  their  mulberry 
silkworm,  printed  in  August,  1869,  at  Yokohama,  has  just  been 
published  in  the  Guide  to  Sei'icficuUure,  issued  by  the  Silk 
Supply  Association.     We  [approach,  therefore,  the   practical 
pari  of  the  subject  with  much  greater  facilities  than  we  pos- 
sessed in  1825.    The  objections  raised  by  Dr.  Lardner  are  easily 
disposed  of.    1.  With  regard  to  climate — In  a  magnanerie  (or 
boose  for  rearing  silkworms),  properly  fitted  up  with  modem 
appliances  for  regulating  the  temperature,  ventilation,   and 
bygrometrio  properties  of  the  air,  the  thermometer  and  hygro- 
meter may  easfly  be  maintained  in  our  climate  at  the  required 
point,  in  the  months  of  May,  June,  and  July,  without  in  the 
least  interfering  with  the  necessary  amount  of  ventilation  re- 
quired, and  entirely  independent  of  external  atmospheric  in- 
floences.     Forty  years  ago,  this,  I  apprehend,  was  impossible. 
2.  Tbe  high  price  of  labour,  and  the  number  of  persons  required 
in  a  magnanerie,  is  cited  as  an  obstacle.    The  rate  of  wages  of 
tbe  present  day  in  agricultural  districts  cannot  be  pronounced 
bigb,  especially  that  of  women  and  chDdren,  who  would  be  largely 
employed  in  tending  silkworms ;  the  price,  moreover,  of  silk  is 
relatiTcIy  now  much  higher  than  it  was  forty  years  ago.   Becent 
improTements  have  also  greatly  minimized  the  labour  required, 
not  merely  in  reeling  the  cocoons  by  aid  of  machinery,  but  also 
in  feeding  the  worms.     8.  The  third  objection — viz.,  the  igno- 
ranee  and  awkwardness  of  the  peasantry  of  that  day  is  worth 
but  little  now,  owing  to  educational  and  other  changes ;  the 
intelligence  of  the  peasantry  is  far  greater  now  than  then,  and 
tbe  fact  that  there  is  no  lack  of  skilful  and  intelligent  hands 
in  the  manufacturing  districts,  will  go  far  to  prove  that  awk- 
wardness and  ignorance  need  not  now  impede  the  culture  of 
tbe    silkworm.      Furthermore,   Mr.  Dickens's    position    with 
relinrence  to  the  culture  of  the  silkworm  in  Great  Britain  is 
fortified  by  tbe  opinion  of  French  seridoulturists  of  known 
lepnte.     M.  Taurigna  has  stated  that  we  have  many  localities 
w^  anited  for  the  production  of  seed  (eggs),  and  that  we  ought 


to  take  the  highest  rank  of  all  European  seed-producing 
countries,  our  cool  climate  being  especially  favourable  to  the 
development  of  sound  and  healthy  races.  M.  Gn^rin-M^ne- 
ville,  £u9pector-General  of  Serioiculture  in  France,  writes  to  me 
as  follows : — 

**  Aujourd-hui  il  est  reconnu  que  I'el^vage  des  vers  Ik  soie 
pent  se  faire  avantageusement  dans  des  pays  temp^r^s,  et 
mdme  firoids,  et  non  exdusivement  dans  le  Midi ;  et  Ton  com- 
mence a  d^velloi)per  cette  riche  industrie  dans  les  d^partements 
da  Centre  et  du  Nord,  dont  le  dimat  est  peut-dtre  plus  rigoureuz 
que  celui  de  I'Angleterre.  Je  crois  que  vous  parviendriez 
facilement  h,  d^vellopper  cette  industrie  chez-vous  et  qu'elle  y 
donnerait  de  tr^  bons  resultats.  Pour  cela  il  faut  que 
quelques  proprietaires  aises  et  riches  donne  I'exemple  a  fin  que 
les  gens  des  campagnes  le  suivent." 

This  opinion,  coming  from  a  man  who  has  devoted  himself 
entirely  to  serioiculture,  has  published  most  valuable  writing  on 
the  subject,  and  who  travels,  by  virtue  of  his  office,  yearly, 
during  the  silkworm  season,  over  all  the  silk  districts  of  France, 
and  reports  thereon  to  the  Ministre  d' Agriculture,  seems  to  me 
to  be  the  strongest  a  priori  authority  that  could  be  cited  for 
again  experimenting  in  silk-culture  in  England.  But,  fortu- 
nately, we  have  additional  evidence  that,  so  to  speak,  clinches 
the  matter.  For  the  last  three  years.  Captain  Mason,  in  the 
vicinity  of  Famborough,  has,  in  his  magnanerie,  reared  a 
thoroughly  healthy  stock  of  silkworms  of  the  B,  nwri,  obtaining 
cocoons  and  silk  equal  to  the  best  Italian  produce.  Those 
which  were  exhibited  at  the  meeting  have  been  deposited  at  the 
offices  of  the  Silk  Supply  Association,  3,  Castle-street,  Holborn, 
and  were  pronounced  most  excellent  by  the  members  of  that 
association,  who  were  well  fitted  as  manufacturers  to  express 
an  opinion  thereon.  When  submitted  to  the  judgment  of  the 
working  men  at  Macdesfield,  the  only  regret  heard  was  that 
there  was  not  enough  of  it  to  work  in  the  loom.  Captain 
Mason  has  not  hitherto  been  able  to  furnish  us  with  statistics 
of  the  quantity  that  can  be  produced  from  an  acre  of  ground ; 
for  this  we  must  wait  another  year  or  two,  but  he  informed  me 
that  as  far  as  he  could  judge,  from  his  experience  of  the  last 
three  years,  after  all  expenses  had  been  paid,  a  profit  of  £10 
per  acre,  on  a  plantation  of  100  acres,  might  easily  be  realized. 
Captain  Mason  is  a  thoroughly  practical  man,  who  has,  without 
enthusiasm,  tested  the  feasibility  of  silkworm  culture  on  about 
three  acres  of  ground,  planted  with  the  white  mulberry-tree ; 
his  magnanerie  is  a  model  of  cleanliness,  and  his  devices  for 
preserving  the  requisite  ventilation  and  temperature  are  perfect. 
Were  he  to  turn  his  attention  to  the  production  of  healthy 
seed,  instead  of  cocoons,  he  could  easily  make  a  large 
profit  thereupon.  It  is  chiefly  in  this  direction  that  I 
advise  that  the  first  efforts  of  experimenters  in  seridcul* 
ture  should  be  directed.  The  scardty,  and  consequently 
the  high  price,  of  sound  eggs  (owing  to  the  ravages  of 
the  epidemic  disease  during  the  last  fifteen  years),  has 
brought  it  to  pass  that  in  all  countries  silkworm  eggs  are 
eagerly  sought  for.  In  Japan,  four  years  ago,  cards  of  eggs, 
weighing  on  an  average  5-6ths  of  an  ounce  each,  sold  for  Is.  6d. 
a-piece ;  then  a  rush  was  made  to  Japan  for  eggs.  In  1865-6 
2,000,000  cards  were  sold ;  in  1868-9,  2,600,000  were  sold,  at 
prices  varying  from  12s.  to  15s.  per  card.  This  season,  as  I 
learn  from  a  friend  in  Japan,  has  been  unusually  bad,  and  the 
quantity  of  cards  is  500,000  only.  The  natives  are  holding  out 
for  long  prices.  The  cards  this  year  have  reached  5  dole;,  or 
21s.  8d.  each.  At  5s.  per  oz.,  which  ought  to  be  the  normal 
price,  it  would  pay  to  grow  eggs  for  sale;  at  21s.  per 
oz.,  the  profit  would  be  very  great.  Of  course  this 
price  cannot  be  upheld  as  soon  as  competition  comes 
into  play ;  but  for  beginners  in  serioiculture  it  will  be 
a  great  encouragement  to  get  a  good  price  for  their  eggs. 
I  could  urge  further  reasons  for  upholding  Mr.  Dickens's 
proposition  to  attempt  a  new  serioiculture  of  the  B.  mor% 
in  Great  Britain,  but  I  think  I  have  stated  enough  for 
the  present  purpose  of  promoting  inquiry  and  experimert.     I 
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will  now  oondade  with  a  few  remarks  on  a  portion  of  the 
subject  not  referred  to  in  Mr.  Dickens's  lecture.  Other 
races  of  silk-prodaoing  insects  have  been  introduced  into 
Sarope  with  a  view  to  a  trial  of  their  produce  and 
acclimatization.  Of  these  the  ailanthus  silkworm,  and  two 
or  three  kinds  of  oak-feeding  silkworms,  are  all  we  have 
made  trial  of.  The  ailanthus  silkworm  may  be  dismissed  from 
present  consideration,  for,  though  easj  to  rear,  and  thoroughly 
acclimatized,  the  cocoon  cannot  at  present  be  easily  reeled  in  a 
remunerative  way.  The  oak-feeders  from  China  and  North 
America  have  been  tried  only  for  one  or  two  seasons,  and  we 
cannot  yet  speak  confidently  about  them.  The  oak-feeder  from 
Japan,  the  Bomhyx  yama-niai,  which  was  at  one  time  mono- 
polized by  the  Boyal  family,  and  considered  so  precious,  that 
the  penalty  of  death  was  threatened  on  any  one  exporting  its 
eggs — ^was  introduced  into  Europe  in  1863,  and  though  a  con- 
siderable check  has  been  experienced  in  its  culture,  one  indi- 
vidual, most  successful  from  the  first,  has  achieved  a  marked 
success.  M.  le  Baron  de  Bretton,  of  Yienna,  beginning  five 
years  ago  with  a  few  eggs,  has  this  season  reared  the  TamfiO'mai, 
in  the  oak  woods  on  his  estate,  to  such  an  extent  that  27,000 
cocoons  were  set  apart  last  autumn  for  the  production  of  healthy 
and  acclimatized  eggs.  In  reply  to  an  inquiry  as  to  his  method 
of  rearing  this  valuable  silkworm,  he  stated  that  he  was  the 
possessor  of  certain  secrets  which  enabled  him  to  rear  the  worm 
with  certainty,  but  which  he  declined  to  part  with,  except  for 
a  pecuniary  consideration.  Specimens  of  his  cocoons  and  silk 
will  shortly  be  in  my  possession,  and -will  be  submitted  for  inspec- 
tion at  the  offices  of  the  Silk  Supply  Association.  In  England, 
the  experiences  of  raising  this  silkworm,  in  1868,  resulted  in 
failure,  chiefly  owing  to  the  hot  summer.  In  1869,  failure  again 
ensued,  chiefly  from  the  cold  months  of  May  and  June.  In  both 
years  cocoons  were  obtained  only  from  worms  that  had  been 
reared  indoors.  The  experiences  of  the  past  three  years  seem 
to  prove  that  the  comparatively  cool  and  moist  climate  during 
June  and  July  of  our  western  and  northern  coasts,  are  better 
suited  to  the  culture  of  the  Yama-mai  than  the  dry  hot  tem- 
perature of  the  southern  and  eastern  counties.  Thus,  in  the 
south  of  Ireland,  in  Wales,  Herefordshire,  and  western  part  of 
Scotland,  a  much  greater  amount  of  success  has  been  recorded 
than  elsewhere.  It  is  also  found  by  experience  that  they  do 
beet  in  a  freely- ventilated  room,  shaded  from  the  sun,  the  tem- 
perature about  70°,  equable,  and  rather  moist.  Sunshine  and 
a  dry  heat  of  80°  seem  highly  injurious.  Great  cleanliness  is 
essential.  I  incline  to  the  belief  that  the  experience  of  a  few 
more  seasons  will  indicate  to  us  the  limits  of  temperature  and 
locality  wherein  the  worm  may  be  successfully  acclimatized,  and 
that  it  eventually  may  become  a  denizen  of  Great  Britain. — 
Jov/mal  of  the  Society  of  Aiis. 


Br.  Sdiweinforth's  Travels. — The  Athenceum  says  that  letters 
have  reoently  been  received  in  BerHn  from  the  well-known  Qerman 
traveller  in  Africa,  Dr.  Georg  Sohweinfurth.  Since  the  appearance  of 
his  earlier  works  {Plantce  qiKBdam  NiloticoBy  1862,  and  Beitrag  zur 
Flora  ^thiopiensj  1867),  Dr.  Schweinfurth  has  held  a  high  rank  among 
German  botanists.  Leaving  Cairo  early  in  1864,  he  travelled  along 
the  western  coast  of  the  Bed  Sea,  and  after  returning  to  Cairo  made  a 
second  visit  to  the  same  region,  extending  his  journey  to  Abyssinia ; 
afterwards,  travelling  westward  to  the  Bine  Nile  and  Khartoum,  and 
northward  to  Cairo,  he  completed  his  first  journey  in  Africa  in  1866, 
having  spent  much  of  the  time  at  places  of  interest  on  his  route.  The 
results  of  this  journey  were  so  important,  both  for  general  science  and 
for  the  branch  which  he  had  made  his  speciality,  that  on  his  pro- 
posing, at  Berlin,  a  second  visit  to  Africa,  the  "  Humboldt  Fund  for 
Scientific  Investigation  and  Travel ''  was  placed  at  his  disposal.  He 
started  from  Suez  in  August,  1868,  partially  retraced  his  former 
route,  and  arrived  in  October  at  Khartoum,  from  which  place,  assisted 
by  an  agreement  with  the  trader  Ghattas,  he  travelled  to  the  latter' s 
trading-settlement  on  the  Bahr  el  Ghasal,  the  principal  western  source 
of  the  White  Nile:  and  here  he  established,  in  March,  1869,  his 
head-quarters  for  journeys  in  the  surrounding  country.  In  April  and 
in  December,  1869,  botanical  and  other  collections  made  by  him 
reached  Berlin,  accompanied  by  full  accounts  of  his  journeys,  and  by 
scientific  treatises,  which  will  soon  be  published. 


WHAT  PHOTOGEAPHT  DID  IN  1869. 

RETBOSPEOTIYB  glance  over  a  year's  history  is 
always  interesting  and  instrnctive,  and  it  is  pleasant 
to  add,  in  relation  to  the  twelve  months  jast  com- 
pleted, the  examination  affords  several  sonrcesof 
satisfaction.  In  many  respects  the  photographic  year  has  beeD 
marked  by  distinct  progress.  Daring  the  three  decades  which 
have  elapsed  since  its  discovery  as  a  practical  art,  it  has  seen 
many  phases  of  change  and  advancement.  Bat  of  late  the 
keen  thirst  for  novelty,  the  eager  interest  in  experiment,  of  a 
sometimes  vague,  and  not  nnfreqaently  empirical  character,  has 
largely  passed  away.  Bat  whilst  new  processes  are  less 
nnmeroas,  the  tendency  of  experiment,  it  is  satisfactory  to  note, 
is  to  secure  practical  ends.  In  the  actual  discoveries  of  the 
year  there  is  real  gain,  and  the  domain  of  photography  has 
been  both  enriched  and  extended. 

Of  primary  importance  is  the  advancement  made  in  per- 
manent printing.     The  old  and  just  reproach  of  photography, 
the  unstable  character  of  its  productions,  has  lost  its  force. 
Apart  from   the   improvements   made  in   methods  of  silrer 
printing,  whereby  increased  permanency  is   secured,   varions 
methods   now  exist  of   obtaining   photographic    impressions, 
lacking  no  point  of  excellence,  and  of  absolutely  unchallenge- 
able stability.     Chief  amongst  the  improvements  of  the  year  in 
this  direction  is  the  improved  carbon  process  of  Mr.  Johnson. 
A  few  years  ago  Mr.  Swan  made  perfect  carbon  printing  in 
half  tone  commercially  practicable ;  this  year  Mr.  Johnson  has 
made  it  easy  and  cheap,  withoat  sacrificing  any  jot  of  beanty 
or  excellence ,  and  we  may  add,  still  greater  improvemeDts  in 
the  process  will  shortly  be  annoanced  in  onr  columns.    Mr 
Window  has  announced  the  discovery  of  another  method  ci 
producing  carbon  photographs,   which    for    special    purposes 
possesses   great   promise,   and   is,  we  understand,  unusually 
simple,  and  easy  in  practice.     The  publication  of  Mr.  Blair's 
pamphlet   must  have  given  fresh   stimulus  to  many  carhon 
experimentalists,  although,  as  yet,  we  have  heard  but  little  of 
their  labours.     The  method  of  producing  carbon  pictures  with- 
out transfer,  by   means   of   a    tissue  rendered    temporarily 
transparent  at  the  back,  first  suggested  by  Mr.  Swan  some 
years  ago,  has  appeared  twice   during  the  year  as  an  inde- 
pendent discovery ;   it  has  been  published  by  Mr.  Blair,  and 
included  in  a  specification  by  Mr.  Pouncy.    The  examples  of 
work  done  in  this  way  with  which  we  have  been  favoured  by 
Mr.  Blair  have  suggested  that  for  amatear  purposes  this  plan 
possesses  many  advantages. 

Photo-mechanical  printing  processes  have  made  great  pro- 
gress during  the  year.     The  results  of  Herr  Albert,  of  Munich, 
by  a  method  analogous  to  photo-lithography,  in  which  a  layer 
of  bichromated  gelatine  exposed  under  a  negative  acquires  the 
property  of  repelling  water,  and  receiving  a   coating  of  fatty 
ink,  in  the  exact  ratio  of  the  action  of  light,  far  surpasses  in 
excellence  anything  hitherto  produced  by  analogous  modes  of 
printing.     The  process,  so  far  as  we  can  learn,  is  essentially 
practical,  and  the  plates  yield  a  large  number  of  impressions. 
The  success  of  Herr  Albert  has  stimulated  many  other  experi- 
mentalists in  a  similar  direction,  many  of  them  with  consider- 
able  promise,    but  none   at   present   nearly   approaching  in 
excellence  to  the  most  saccessfal  of  the  Albert-types.    In  photo- 
block  printing  Mr.  Dallas  has  continued  to  make  progress,  and 
"has   produced  some   very   good  results  in  line   and  stipple. 
Photo-block  printing  of  subjects  direct  from  nature  does  not 
appear  to  make  progress,  nor  at  present  to  afford  much  hope 
of  success.     A  new  process  of  photo- mechanical  printing,  by 
Messr.i.  Edwards  &  Kidd,  the  details  of  which  have  not  yet 
appean>d,  seems  to  possess  considerable  promise.     Mr.  Wood- 
bury's method  of  photo-relief  printing  has  made  some  progress, 
and    maintains    its    distinctive    excellence,    amongst   photo- 
mechanical processes,  of  producing  the  most  perfect  analogue 
of  the  Bun*picture  proper,  which  has  ever  been  obtained  bf 
mechanical  pieans. 
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Ceramio  photography  has  excited  considerable  attention 
daring  the  year,  and  yarions  experimentalists  have  been  en- 
gaged npon  it.  Mr.  Henderson  has  attained  the  highest 
excellence  in  this  coantry,  many  of  his  enamel  miniatures  being 
absolutely  perfect  in  delicacy,  force,  gradation,  and  tone.  His 
method,  however,  remains  a  secret. 

Silver  printing  processes  have  made  some  progress,  less  in 
relation  to  results  than  to  means.  Permanent  sensitive  albu- 
menized  papers  of  real  excellence  have  taken  a  place  in  com- 
merce, and  offer  many  advantages,  especially  to  amatenrs. 
Gollodio-chloride  printing  has  made  some  progress ;  the  method 
of  faming  the  film  has  been  found  a  valaable  improvement. 
Camera- printing  on  wet  collodion  has  been  sncces^ally  prac- 
tised daring  the  year. 

The  ordinary  wet  collodion  negative  process  has  not  under- 
gone much  change  during  the  year.  Some  attention  has  been 
given  to  the  use  of  alkaline  or  neutral  nitrate  baths,  as  a 
means  of  attaining  increased  sensitiveness,  and  negatives  which 
do  not  require  intensifying.  Mr.  Blanchard  has  secured  some 
very  encouraging  resnlts  in  this  direction.  The  use  of  washed 
wet  plates  has  continued  to  be  successfully  practised.  The 
golden  syrup  solution,  for  preserving  plates  moist  exposed  and 
developed  in  the  field,  with  a  view  to  finishing  at  home,  has 
also  come  into  more  general  use. 

In  dry-plate  processes  there  has  been  bat  little  change.  The 
gum-gallic  process  of  Mr.  Gordon  has  become  the  general 
favourite,  and  has  yielded,  in  the  hands  of  many  photographers, 
very  fine  negatives.  Mr.  England  has  used  it  extensively 
daring  the  summer,  and  has  brought  home  from  Switzerland 
some  hundreds  of  very  fine  negatives  by  it.  There  is  strong 
general  testimony  to  the  excellent  keeping  qualities  of  the 
plates ;  but  Mr.  England  expresses  a  decided  conviction  that 
these,  in  common  with  every  kind  of  dry  plate,  deteriorate 
from  the  time  of  their  preparation.  The  gnm-gallio  plates 
exposed  fresh,  he  foand,  gave  good  results  with  an  exposure  of 
twice  as  long  as  that  required  for  wet  plates ;  but  at  the  ex- 
piration of  a  week  the  exposure  required  considerably  increasing, 
and  under  such  circumstances  developed  better  with  alkaline 
pyrogallic  solutions  than  with  the  iron  solution  recommended 
by  Mr.  Gordon.  The  coffee  process  has  also  received  some 
attention  during  the  year,  and  M.  de  Constant  has  found  that 
with  the  addition  of  gum  excellent  results  are  obtained.  Mr. 
Satton  announced  a  new  alkaline  process,  having  some  analogy 
to  Mr»  Bartholomew's  gelatine  and  carbonate  of  soda  process. 
In  the  recent  process,  the  alkaline  conditions  are  more 
thoroughly  carried  out,  and  alkaline  development  employed. 
The  process  was  somewhat  complicated,  bat  gave  hope  of  sen- 
sitiveness. No  trustworthy  reports  of  its  successful  application 
have  reached  us. 

The  impulse  given  to  photographic  portraitists  a  couple  of 
years  ago  by  the  exhibition  of  the  works  of  M.  Adam-Salomon 
has  continued,  and  borne  good  fruit  in  the  higher  art  qualities 
which  have  distinguished  the  works  of  many  of  the  portraitists 
in  this  country,  the  especial  class  of  portraiture  which  has  been 
designated  as  Salomonesque  having  come  extensively  into  vogue, 
with,  however,  in  many  cases,  sufficient  modification  to  stamp 
the  individuality  of  each  producer  upon  his  pictures.  The 
pleasing  new  style  of  portraiture  introduced  by  Mr.  Sarony, 
and  named  photo- crayons,  has  attracted  considerable  attention, 
and  has  been  largely  in  demand. 

The  very  successful  exhibition  of  the  Photographic  Society, 
held  in  November,  afforded  ample  illustration  of  the  advance  of 
ari-qaalities  in  various  branches  of  photography.  The  practice 
of  combination  printing,  as  one  of  the  aids  to  increasing  the 
plasticity  of  photography,  steadily  increases  in  the  hands  of 
photographers  who  aim  at  the  production  of  pictorial  effect, 
notwithstanding  the  strange  abuse  which  the  system  has  re- 
ceived, both  from  capable  and  incapable  writers,  who  inveigh 
against  it  as  of  necessity  untruthful.  These  writers  overlook 
ihe  fact  that  trath,  in  any  form  of  art,  depends  rather  on  the 
capacity  of  the  artist  to  perceive  and  embody  trath,  than  on  the 


mechanical  means — whether  pencil,  camera,  or  printing-frame — 
by  which  the  truth  is  embodied.  The  most  perfect  mechanical 
means  may  fail  to  render  trnth  in  inoapable  hands,  and-thus 
the  simplest  form  of  photography  be  made  false  and  misleading ; 
whilst,  in  the  hands  of  a  cultivated  and  conscientious  artist, 
combination  printing  will  always  be  kept  under  the  govemanoe 
of  art  truth. 

Photography  gradually  takes  its  place  more  firmly  and 
widely  as  a  recognized  branch  of  economics.  Its  aj^catioae 
are  more  numerous,  extensive,  and  valuable,  and,  in  many  re* 
spects,  its  commercial  prospects  are  improving. 

The  societies  generally  are  flourishing,  but  some  have  oeaaed 
to  meet,  and  the  North  London  has  ceased  to  exist.  It  had 
done  good  service  daring  many  years,  bat  gradually  declined, 
having,  as  its  committee  concluded,  done  its  work.  The  Photo- 
graphic Society  of  London  and  the  South  London  Society  are 
active  and  flourishing. 

Death  has  removed  some  veterans  in  the  art.  Mr.  Boger 
Fenton,  one  of  the  earliest  and  most  racoessful  photographers, 
and  the  practical  founder  of  the  Photographic  Society,  died 
daring  the  year ;  Mr.  Hockin,  an  early  photographer  and 
skilful  photographic  chemist,  also  died ;  Mr.  Petsohler,  a  gentle- 
man whose  name  was  familiarly  known  amongst  dry-plate 
workers,  died  also. — Fhotogrcuphic  News, 


DBESSING  MILLSTONES  BY  .THE  USE  OF  THE 

DIAMOND. 

[ILLEBS  who  may  be  unacquainted  with  the  natore 
of  diamonds  or  their  durability,  it  is  reasonable  to 
suppose,  will  be  somewhat  soeptioal  and  increduloos 
as  to  the  practicability  of  using  them  sucoessfally 
as  an  economical  application  in  dressing  the  lands  of  mill- 
stones. But  if  they  would  take  the  trouble  to  investigate  their 
history  and  the  purposes  for  which  they  are,  and  have  been, 
employed  besides  that  of  ornaments,  they  will  learn  that  they 
were  used  before  the  Christian  era,  and  up  to  the  preseot  age, 
for  making  lines  of  any  depth  or  form,  and  for  carving  faces 
and  figures  in  relief  upon  the  hardest  class  of  stones,  such  as 
the  onyx,  and  others  which  are  almost  as  hard  as  the  diamond 
itself.  Again,  diamonds  are  now  being  used  successfully  for 
drilling,  sawing,  planing,  turning,  shaping,  carving,  and 
dressing  stones  or  other  hard  substances. 

Diamonds  set  in  an  ordinary  stem  or  ferrule  were  tried 
many  years  ago  in  Europe  (and  recently  in  America)  for  ^mto- 
ducing  lines  upon  millstones,  and  the  millers  were  perfectly 
satisfied  that  the  finest  and  most  effective  dress  was  attaint 
by  merely  gliding  the  diamond  lightly  over  the  stone.  The 
use  of  diamonds  for  this  purpose  was  abandoned,  however, 
from  the  difficulty  in  keeping  them  in  their  setting,  and  the 
liability  of  their  being  broken  by  over  pressure.  It  was  uni- 
versally conceded,  that  if  the  diamond  could  be  set  sufficiently 
firm  in  an  instrument,  so  constructed  as  to  regulate  the  pres* 
sure  and  protect  it,  it  would  eventually  in  a  great  measure 
supersede  the  pick. 

After  many  experiments  and  trials,  Mr.  Dickinson  has  sue* 
ceeded  in  constructing  the  important  improvements  illustrated 
in  our  engravings,  the  success  of  whidi  is  attested  by  those 
using  the  machines  for  over  six  years.  The  main  difficulty  he 
found  was  in  educatiog  millers  to  the  proper  handling  of  the 
diamond,  and  overcoming  prejudices  against  any  innovation 
upon  the  old  mode  of  dressing  with  a  pick.  From  their  habit 
of  seeing  so  much  stone  displaced,  it  had  become  an  idea  or 
conviction  with  them  that  such  displacement  was  actually 
necessary  or  unavoidable,  and  it  has  taken  some  time  to  con- 
vince them  of  the  contrary. 

The  large  engraving  [p.  92]  represents  Mr.  Dickinson's  patent 
graduated  guide.  A  double  rule,  A^  is  connected  to  a  straight 
edge,  JD,  by  two  transverse  arms  B  and  0 ;  the  arm  0  having 
slots,  E  and  F^  cut  in  ihe  centre  and  the  right-hand  end  to 
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aocommodate  Vke  motion  in  dmning  the  anuB  in  a  direct  line 
with  each  other  towards  the  atrught  edge,  D,  which  is  done  hj 
the  revolntioa  of  a  small  roller  in  a  spiral  oat  in  the  whed  S. 
This  roller  is  screwed  on  a  projection  0,  attached  to  the  middle 
of  the  tower  arm  B.  The  wheel,  H,  has  also  cat  on  its  edge 
granulated  teeth  in  which  a  pawl,  I,  is  made  to  catch,  pro- 
pelling the  wheel  aronnd  when  actuated  bj  the  thumb-piece, 
K,  with  tlie  presaare  of  the  thumb  of  the  left  hand,  and  it  is 
sustained  in  its  position  by  a  pawl,  L,  as  the  pressure  is  con* 
tinuoaslj  repeated.  The  box,  M,  contains  a  spring  which 
throws  Uie  doable  rale.  A,  back  to  its  former  position  when 
relieved  from  the  pawl  L.  On  a  raised  ledging  of  the  bed- 
plate, F,  there  is  a  graduated  scale  with  figures,  to  enable  the 
operator  to  set  his  distances  as  he  may  require  between  each 
line,  which  is  done  by  a  short  sliding  bar  secured  by  a  screw, 
0,  0  is  a  raised  lei^^g  on  the  inner  mle  which  guides  and 
steadies  the  protector  in  its  motion.  The  spiral  movement 
described  is  attached  to  the  bed-plate  P  (the  lattter  being 
planed  Ie*al),  and  is  adjustable  upon  the  &ce  of  the  stone  as 
may  be  required. 

In  nsing  this  guide  the  operation  is  reiy  simple,  and  requires 
bnt  little  practice,  the  guide  being  so  constructed  as  to  produce 
the  distances  between  each  crack  mathematically  oorreot.  It 
can  also  be  set  by  the  scale  eo  as  to  obtain  any  number  of 
cracks  to  the  inch  from  eight  to  forty-eight. 

When  using  this  instmment,  the  pdm  of  the  left  band  is 
pressed  firmly  npon  the  bed-plate,  P,  on  which  the  movement 
is  fixed,  and,  after  having  marked  with  the  diamond  as  often 


as  required,  the  thnmb-pieoe,  K,  is  pushed  by  the  thumb  of  the 
left  hand  as  far  as  it  will  go,  then  immediately  relieved. 

This  pressure  is  repeated  until  the  back  of  the  double  rule 
touches  the  straight  edge,  D,  when  the  forefinger  of  the  left 
hand  presses  the  pawl,  L,  and  the  spring  in  the  box,  M,  then 
instantly  extends  the  double  rule  to  its  first  position. 

The  small  diagram  shows  the  oonatme- 
tiou  of  the  "  protector."  A  rapreeents  the 
stock  or  protector,  in  which  is  inserted  a 
steel  bar,  B,  containing  the  diamond  0. 
A  is  a  shifting  guard,  npon  which  the  pro- 
tector is  made  to  slide  between  the  double 
rule  or  tramway.  This  gnord  is  adjust- 
able, 'and  secured  in  its  position  by  a 
thumb-screw  D.  E  is  a  rod  wbii^  i> 
pressed  upou  the  bar,  B,  containing  the 
diamond,  C,  by  a  spring,  which  pressure  is 
inoreased  or  diminished  by  a  screw,  E,  at 
the  top'  of  the  handle,  G,  in  aocordanoB 
witli  tJie  nature  of  the  burrs  and  depth  of 
dress  required. 

~~  ■^~!L^  TioB    protector    is   drawn  through  the 

double  rule  or  tramway,  the  same  as  a  pencil  in  ruling  a  slate. 
The  operation  is  so  simple  tiiat  a  boy  could  operate  with  it 
blindfolded. — The  Artucan. 


1 1k*  blo«k  bu  bMD  kiodlj  tot  bj  Um  B^toi  of  tbe  it 
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SUBTERRANEAN    BrVBBS. 


Tke  Blyx,  a  BtAterrcmean  River  m  Ike  liammoih  Owe,  U.8. 


TJu  Proteus  of  tha  Subterranean  Bivert  of  Oamiola  (Proteai  angainna, 

Laarenti). 


M. 


REVIEWS  OF  BOOKS. 

The  Univerte ;  or,  tfie  Infinitely  Oreai  <md  the 
Infinitely  LUOe.  By  P.  A.  Pouchbt,  M.D., 
Corresponding  Member  of  the  loBtitnte  of 
France.  Translated  from  the  French.  London : 
Blaclde  &  Bon.     1870. 

POUCHET  has  realized  what  Popnlar 
Science  ahonld  be,  and  has  given  ns  a 
treatise  on  N&tare  generallj,  nhich  is  unqoetticn* 
ahlj  the  finest  work  of  the  kind  orer  published 
in  this  OT  anj  other  country.  The  aothor's 
object  in  writing  the  book  was  to  eitend  to 
the  ntmost  of  his  power  a  taste  for  Natural 
Sdenoe,  and  in  the  preface  he  admits  that  his 
book  is  not  "a  learned  treatise,  but  a  simple 
elementaij  Btndj,  conceived  with  the  idea  of 
indadng  the  reader  to  seek  in  other  works  for 
more.eztensiTe  and  more  profound  knowledge." 
The  Tolnme  ia,  in  point  of  fact,  a  magnificent 
landscape  of  natnral  phenomena.  ETerything 
ia  Tomereaqne  and  broad  and  grand;  tiiere  is 
no  taint  of  pre-Rephaelitish  detail  about  it.  To 
give  an  idea  of  the  mnltitnde  of  snbjects  dealt 
with  by  the  author  we  qnote  the  following 
headings  of  the  several  "  books  "  into  which  the 
work    ia    divided.      These    are — the    Innsible 
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World;  the  Architects  of  the  Sea;  Insects;  Bavagers  of 
Forests ;  Protectors  of  Agricnltnre ;  the  Architectare  of  Birds ; 
the  Migrstioiifl  of  Animals ;  the  Anatomy  of  Plants ;  the  Phy- 
siology of  Plants ;  the  Seed,  and  Germination ;  Extremes  in 
the  Yegetahle  Kingdom ;  Migrations  of  Plants ;  Formation  of 
the  Globe ;  Fossils ;  Mountains,  Cataclysms,  and  Upheavals ; 
Volcanoes  and  Earthquakes;  Glaciers  and  Eternal  Snows; 
Caverns  and  Grottoes ;  Steppes  and  Deserts ;  the  Air  and  its 
Corpuscles;  the  Stars,  and  Immensity;  the  Solar  World; 
and,  lastly.  Monsters  and  Superstitions. 

Indeed,  it  will  be  apparent  that  M.  Pouchet's  volume  is,  as 
its  title  indicates  a  history  de  omnibus  rehtu  ei  quilmadam  aliis, 
in  so  far  as  concerns  the  objects  usually  embraced  by  the  study 
of  Biology.  Perhaps  it  would  have  been  wiser  had  a  more 
limited  area  been  chosen,  but  with  such  a  field  before  him — a 
field,  too,  in  which  he  himself  has.  done  so  much,  and  such  good 
work — M.  Pouchet  has  achieved  all  that  could  be  done  in  justice 
to  each  department  he  has  handled ;  and  being  master  of  a 
literary  style  such  as  very  few  scientific  men  possess,  be  has 
written  one  of  the  most  attractive  and  graphic  chronicles  of 
Nature's  operations  which  we  have  ever  had  the  fortune  to 
meet  with.  Here  and  there  we  notice  passages  and  illustra- 
tions which  have  been  inserted,  we  should  say,  in  the  exercise 
of  poetic  or  artistic  license  rather  than  from  a  conviction  of 
their  veraciousness.  This  we  regret;  it  was  to  have  been 
avoided  if  possible,  but  we  presume  that  M.  Pouchet,  on  the 
whole,  gives  a  grain  of  credence  to  the  statements  of  the 
kind  which  his  book  contains,  else  we  should  not  find  him 
giving  a  description  of  the  gigantic  cuttle-fish  seen  in  1861,  off 
the  Canaries,  by  the  captain  of  a  French  vessel ;  and,  on  the 
same  ground,  we  would  explain  the  appearance  of  a  handsome 
engraving  illustrating  this  huge  "  polypus,^'  which  is  here  made 
almost  as  large  as  the  steamer,  which  apparently,  as  a  matter 
of  precaution,  is  giving  the  monster  a  "  wide  berth." 

There  are,  however,  very  few  such  defects  in  this  magnifi- 
cent volume.  Tout  au  contraire,  the  facts  narrated  are  well 
established,  and  the  illustrations,  many  of  which  are  exquisitely 
coloured,  are  such  as  have  never  before  appeared  in  any  treatise 
on  science.  The  engravings  are  so  numerous  that  it  is  hardly 
possible  to  open  any  of  the  nearly  800  pages  of  which  the  work 
consists  without  coming  on  some  elegantly -designed  and  well- 
printed  woodcut.  Of  the  other  mechanical  features  we  can 
truly  say  that,  in  binding,  paper,  and  typography,  the  pub- 
lishers have  spared  no  expense,  and  have  in  consequence  pro- 
duced a  book  which  in  point  of  luxurious  ornamentation  cannot 
be  surpassed. 

Of  the  contents  of  the  work  there  is  not  much  to  b3  said 
critically :  the  mere  outlines  of  natural  history  have  been 
sketched.  But  there  are  some  of  the  chapters  which  contain 
matters  not  hitherto  brought  before  the  English  reader  of 
popular  scientific  books.  Of  these  two  are  particularly  worthy 
of  notice — those  on  "the  air  and  its  corpuscles,"  and  on 
"  monsters  and  superstitions."  Both  these  chapters  will  be  read 
with  interest  by  educated  persons  of  even  average  intelligence. 
In  the  firbt,  the  author,  who  we  need  not  say  is  the  well-known 
advocate  of  the  doctrine  of  spontaneous  generation,  indulges  in 
a  telling  diatribe  against  M.  Pasteur  and  the  other  modern 
supporters  of  pan sper mist  doctrines.  And,  in  our  opinion, 
M.  Pouchet  has  by  far  the  best  of  the  argument ;  for,  so  far 
as  positive  facts  go,  all  are  on  his  side,  and  none  on  M.  Pas- 
teur's. Hear  what  M.  Pouchet  says  in  regard  to  the  supposed 
universal  presence  of  organic  germs  in  the  air : — 

'*  There  are  plants  which  only  appear  under  oir com  stances  so  ex- 
ceptional and  so  extraordinary,  that  the  mind  revolts  at  the  idea  of 
their  tiny  seed  loading  the  atmosphere  century  after  oentnry  in  order 
at  long  intervala  to  fertilize  some  imperceptihle  part  of  the  glohe. 
This  would  be  inutility  in  immensity.  A  f  angna  is  known  which  never 
grows  except  on  the  bodies  of  dead  spiders.  Another  only  appears  on 
the  snrfaco  of  horses*  hocfs  in  a  state  of  pntrefaction.  One  little 
parasite  of  the  same  family — the  Isaria  of  the  Sphinx — has  hitherto 
only  been  observed  on  certain  nootomal  moths.  The  chrysalides  and 
larvnof  these  are  never  attacked  by  it;  other  Bpeoies  infest  them. 


Unless  one  possessed  the  imagination  of  a  Bonnet  is  it  possible  to 
suppose  that  Nature  would  uselessly  have  burdened  the  air  of  the 
whole  globe  for  the  mere  purpose  of  scattering  seed  on  the  bodies  of 
a  few  spiders  and  moths ;  and  that  there  was  always  a  stock  ready  for 
the  perfeot  insect,  its  ohrysaUs,  and  its  larva?  Still  more  oorioos  facts 
are  known ;  for  instanoe,  that  of  a  fungns  never  found  but  on  the 
neck  of  a  caterpillar  of  tropical  countries.  It  is  always  solitary  on 
this,  and  of  enormous  size  in  proportion,  being  often  four  to  fire 
inches  high." 

M.  Pouchet's  argument  as  to  what  Nature  would  or  would 
not  do  is,  of  course,  of  no  scientific  weight,  as  we  know  that 
Nature  is  horribly  wasteful  of  her  organized  products,  but  there 
are  other  facts  in  this  chapter  which  the  pan  sper  mists  never 
can  fairly  get  over. 

The  chapter  on  Monsters  is  a  most  unique  and  curious 
account  of  the  strange  creatures  described  as  actual  entities  by 
the  older  writers,  and  especially  in  the  works  of  Albert  us  Magnua, 
Aldrovandus,  and  others.  The  illustrations  are  bizarre  and 
amusing  examples  of  the  credulity  of  our  forefathers.  The 
account  of  the  Grottoes  and  underground  caverns  of  different 
parts  of  the  globe  are  brief,  but  are  singularly  interesting,  and 
are  accompanied  by  some  engravings  of  remarkable  beauty,  two 
of  which,  one  representing  the  Mammoth  Cave,  and  the  other 
the  curious  Proteus  of  Carniola,  we  have  been  enabled  through 
the  courtesy  of  the  publishers  to  reproduce  (see  p.  93). 
Altogether  the  book  is  most  praiseworthy,  and  the  translator, 
whose  name  is  not  given,  has  done  his  part  of  the  work  with 
very  great  skill  and  carefulness. 


The  Body  and  Its  Health :  a  Boole  for  Primary  Schools.     By 
E.  D.  Mapother,  M.D.     London  :  Simpkin  &  Marshall. 

DE.  MAPOTHER,  the  Professor  of  Physiology  in  the 
Boyal  College  of  Surgeons  of  Dublin,  has  here  given  us 
a  very  elementary  school  book  on  general  physiology  and  its 
application  to  practical  hygiene.  The  style  and  plan  of  the 
little  volume  are  excessively  simple,  except  in  a  few  occasional 
passages,  where  the  author  expresses  his  opinions  of  the  duty 
of  the  State  to  the  people — not  the  sort  of  thing  moat  intel- 
ligible to  young,  very  young,  folk  at  school.  The  volume  is 
worthy  of  commendation,  and  we  hope  some  of  our  primary 
schools  will  adopt  it. 

The  World  we  Live  in,  or  First  Lessons  in  Physical  Geography, 
By  D.  T.  Ansted,  MA..,  F.B.S.     London :  Wm.  Allen  &  Co. 

1870. 

WE  object  to  the  use  of  the  term  physical  geography^  but 
we  presume  that  while  it  is  recognized  by  scientific 
men,  books  written  on  physical  geology  and  the  distribution  of 
life  must  bear  the  title  of  physical  geographies.  The  small 
volume  now  on  our  table  is  a  companion  to  that  on  the  earth's 
history  reviewed  in  our  last  issue.  It  is  not  so  successful  a 
work  on  the  whole,  but  is,  for  all  that,  a  useful  school  book  and 
a  oh^ap  one. 
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It  ia  distinotly  to  be  borse  in  mind  thftt  we  do  not,  by  inserting  letters,  oonvey 
any  opinion  favourable  to  their  contents.  We  open  our  columns  to  all,  without 
leaning  to  any;  and  thus  supply  a  channel  for  the  publication  of  opinions  of 
all  shades. 

No  notice  whatever  w^  be  taken  of  anonymous  communications. 

We  eaanot  undertake  to  return  rejected  communications. 


Dn.  MOLLOT  ON  THE  BiBLE  AND  GsOLOaT. — From  Dr.  MOLIiOT. 

Sib, — I  do  not  mean  to  trouble  you  with  a  defence  of  my  work  on 
Cteology  and  Revelation  against  the  critical  remarks  that  appeared  in 
the  last  issue  of  your  journal,  but  there  is  one  error  into  which  the 
zeyiewer  has  fallen,  which  I  trust  you  will  allow  me  to  correct,  as  it 
Beems  to  involve  a  charge  of  dishonesty.  It  is  alleged  that  I  haye 
"  ignored  "  the  geological  evidence  which  bears  upon  the  antiquity  of 
the  human  race,  and,  a  little  further  on,  the  writer  hints,  clearly 
enough,  that  I  have  done  this  for  the  purpose  of  misleading  my 
readers,  inasmuch  as  the  evidence  in  question  is  unfavourable  to  my 
cause.  He  says,  "  treatises  like  that  of  Dr.  Molloy,  in  which  the 
Bible  is  made  to  tell  the  required  story,  and  in  which  so  much  of  scientijic 
truth  as  is  demanded  is  told  and  no  morst  are  the  stepping-stones  of 
BoepUcism." 

Now  I  haye  distinctly  stated,  in  my  introductory  chapter,  that  there 
axe  two  points  ef  contact  between  geology  and  revealed  religion,  the 
one  being  the  antiquity  of  the  earth,  the  other,  the  antiquity  of  the 
boman  raoe.  The  first  of  these  two  points  I  take  for  the  subject  of 
the  present  yolume,  and,  in  the  last  paragraph  of  my  book,  I 
announce  my  intention  of  discussing  the  second,  as  soon  as  I  can  find 
leianre  and  opportunity.  This  being  so,  it  is  plainly  not  quite  fair  to 
Bay  that  I  have  "  ignored  "  the  geological  evidence  for  the  antiquity 
of  man,  much  less  is  it  fair  to  insinuate  that  I  have  dishonestly  sup- 
pressed it. 

The  reviewer  maintains  that  the  omission  of  this  evidence  is  "  a 
deep  flaw  in  Dr.  Molloy's  argument,  and  one  which  indeed  renders  his 
reasoning  absolutely  without  foundation.*'  I  regret  he  should 
entertain  this  opinion,  and  I  have  little  hope  of  converting  him  to 
my  -views,  but  I  may  be  allowed  to  observe  that  the  antiquity  of  man 


not  being  the  subject  of  this  yolume,  the  evidence  by  which  it  is 
supported  was  not  pertinent  to  my  purpose.  The  "  deep  flaw  **  in  my 
argument  consists  simply  in  this,  that  my  argument  is  confined  to  the 
subject  in  hand  ;  and  my  reasoning  is  considered  "  absolutely  without 
foundation ''  because,  when  I  propose  to  prove  one  things  I  do  not,  at 
the  same  time,  prove  another.  Yours  faithfully, 

8t,  Patrick* 8  College^  Maynooth,  Jan.  21.  Gbbald  Molloy.* 


Amphisaubus  amblyodus.— ii'row  Mr.  T.  P.  Babeas,  F.G.S. 

Sib,— Among  the  recent  fossil  remains  obtained  from  the  North- 
umberland Low  Main  coal-shale  is  a  jaw  which  I  have  reason  to 
believe  has  not  yet  been  named  or  described,  and  which  certainly  has 
not  yet  been  recorded  as  present  in  these  northern  coal-fields. 

My  first  introduction  to  the  new  reptile  was  through  the  kindness 
of  Mr.  Ward,  of  Longton,  Staffordshire,  in  whose  cabinet  I  saw,  for 
the  first  time,  a  large  portion  of  a  jaw  with  very  peculiar  teeth.  The 
length  of  the  jaw  was  4  in.,  and  the  teeth,  which  were  eight  in 
number,  wore  placed  at  irregular  intervals. 

Within  the  last,  few  weeks  I  have  obtained  a  similar  jaw  from  the 
Northumberland  coal-measures ;  it  is  in  two  portions,  one  being  3  in. 
long,  and  the  other,  1  in.  In  these  fragments  there  are  eight  teeth,  and 
the  impression  of  one  tooth.  Each  tooth  is  -j^  in.  long,  they  rise  almost 
perpendicularly  from  the  jaw,  and  are  of  nearly  uniform  diameter  to 
within  ^^  in.  from  the  apices :  at  that  distance  from  the  summit  they 
turn  off  at  an  obtuse  angle,  and  the  apices  of  the  teeth  are  very  obtuse. 
A  tolerably  accurate  representation  of  the  form  of  the  tooth  may  be 
obtained  by  placing  the  forefinger  erect,  and  bending  it  at  the  upper 
joint.  Megalosaurus  BucJclandiit  plate  62a,  fig.  6a,  Owen's  Odonto- 
graphy,  somewhat  resembles  the  tooth,  but,  unlike  the  tooth  of  Mega- 
losaurns,  which  is  flattened  and  denticulated,  the  teeth  of  the  new 
reptile  are  perfectly  circular  and  free  from  denticulations.  The  depth 
of  the  jaw  is  i  in.,  the  thickness  at  the  anterior  extremity  is  ^  in.,  and 
towards  the  posterior  extremity,  -^  in.  The  teeth  are  arranged  at 
irregular  intervals,  occasionally  the  space  between  them  is  f  in.,  and, 
in  other  oases,  the  teeth  are  nearly  in  contact.  Each  tooth  is  marked 
by  distant  longitudinal  striee,  and  they  are  strongly  plicated  near  the 
base. 

The  specimen  in  the  possession  of  Mr.  Ward  and  that  in  my 
possession  are  both  mandibles,  and  having  reason  for  believing  that 
nothing  more  is  known  of  the  reptile,  I  propose  provisionally  to  name 
it  Amphisaurus  amhlyodtis,  the  generic  name  signifying  that  it  is  a 
saurian  of  doubtful  affinities,  and  the  specific  name  that  the  teeth  are 
not  only  obtusely  pointed,  but  that  they  are  also  bent  near  the 
summits  at  an  obtuse  angle. 

On  the  slab  associated  with  the  jaw  of  Aiwphisaurus  amhlyodus 
there  are  a  ridged  bone  which  has  the  appearance  of  a  fragment  of  a 
scapula,  and  a  large  nodule  of  coprolitic  matter. 


Newcastle-on'TynSf  Jan.  18. 


I  am  yours  obediently, 
T.  P.  Babkas,  F.G.S. 


Gigantic  American  Flowers.— Dr.  B.  Seemann  writes  as  follows 
to  the  Gardeners*  Chronicle: — Tropical  America  enjoys  the  pre- 
eminence of  producing  the  largest  floral  development  in  a  good  many 
natural  orders,  there  being  the  Victoria  regia  amongst  Nymphaaacess, 
the  Bm^mansia  Candida  amougit  Solanaceae,  the  Lasiandra  macrantha 
amongst  Melastomacess,  the  Sapranthus  Nicaraguensis  ■  amongst 
Anonaoess,  the  Qodwinia  gigas  amongst  Aroidese,  &c.  Until  I  discovered 
Sapranthus  Nicaraguensis,  tropical  Africa  was  supposed  to  possess  the 
largest  Anonaceous  flowers  in  existence  (Monodora),  and  now  I  learn 
from  your  columns  that  Dr.  Welwitsch  has  found  in  Africa  an  Aroid 
even  larger  than  my  Godwinia  gigas.  As  I  "  out-monodored  "  him  in 
the  AnonacesB,  of  course  I  must  not  grumble  if  he  "  out-godwinias  " 
me  in  AroidcsB  ;  but  I  still  trust  that  when  actual  measurements  are 
produced,  America  may  yet  come  off  victorious  in  the  question.  There 
is  no  reason  to  assume  that  the  few  specimens  of  Godwinia  measured 
in  Nicaragua  were  the  largest  ever  produced  in  the  country,  and  there 
is  every  reason  to  assume  that  if  my  specimens,  after  suffering  some- 
what in  their  passage  to  England,  attained  the  past  season  dimensions 
equalling  within  a  few  inches  those  of  the  plants  in  Nicaragua,  they 
may  exceed  them  even  if  Mr.  Bull  resdly  does  begin  to  cultivate  them. 


1  If  Df.  2£oUoy  will  again  roAd  tha  review  of  hia  latere  .ting  book,  he  will  »ee 
that  we  neither  expresaed  nor  implied  anf  chu-ge  of  dishoneetf  against  him.  We 
gare  him  oredit  for  ae*!  untempored  by  wisdom.  So  far  as  his  argumenta  extend, 
they  are  not  novel  We  shali  be  glad  to  see  how  he  attempts  a  reconciliation 
of  the  views  of  prehistoric  arohajologists  and  his  interpretation  of  the  BibUcal 
chronology.— CEevmwsb  or  "Gsolooy  un  EBV«x.xTxoy."] 
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Bearetariet  of  SootetiM  will  oblifee  nt  bj  regularly  forwarding  "Abatraota  of 
Frooeedinga ;  "  and  they  would  do  mnch  to  enhjuice  the  intereat  and  aueoeM 
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VII.  On  the  Occurrence  of  Enstatite  in  the  Busti  Aerolite. — ^Besides 
tbe  angite  already  described  there  occnrs  in  this  meteorite  another 
silicate  which  constitntes  its  most  important  ingredient.  The  aogite 
is  chieflj  foand  in  the  nodule  with  the  calcinm  snlphide,  and  is  found 
more  sparsely  in  the  remaining  parts.  Associated  with  it  throughout, 
and  otherwise  forming  the  chief  mass  of  the  stone,  is  a  mineral  which, 
in  microscopic  sections,  presents  th^  appearance  of  a  number  of  more 
or  less  fissured  crystals  of  varying  transparency,  some  clear,  some 
nearly  opaque,  and  usually  presenting  a  not  very  unsymmetrical  poly- 
gonal outline.  Those  crystals  are  imbedded  in  a  magma  of  fine- 
grained  silicate,  itself  often  entangled  in  an  irregular  meshwork  of 
opaque  white  mineral.  Amongst  those  ingredients,  when  mechanically 
separated,  what  seems  to  be  three  different  minerals  can  be  distin- 
guished. The  rarest  of  them  is  transparent  and  colourless,  and  very 
irregular  in  the  form  of  its  fragments ;  a  second  is  of  a  greyish- white 
colour,  translucent,  and  offering  an  even  less  hopeful  problem  to 
tbe  crystallographer  than  that  presented  by  the  first.  The  third 
is  an  opaque  mineral  with  a  distinct  cleavage  following  the  faces  of 

a  prism  of  about  ^r^^  and  with  a  second  imperfect  cleavage  perpen- 
dicular to  the  former.  From  a  few  fragments  of  the  two  former  kinds 
some  measurements  were  obtained,  which  conduct  to  the  conclusion 
that,  like  the  last-mentioned  silicate,  these  minerals  are  enstatite. 
The  angles  10  0,  1  1  0  are  46**  25',  and  1  0  0,  1  0  1,  41**  34'. 

Chemical  analysis  confirmed  the  identity  of  these  three  minerals  by 
showing  them  to  be  enstatite  under  different  aspects.  When  lime  is 
absent  it  presents  itself  as  a  simply  prismatic  mineral,  the  dark  grey 
tabular  variety.  When  lime  is  present,  though  to  an  amount  less 
than  two  per  cent.,  the  crystalline .  structure  becomes  more  complex. 
The  angite  may  perhaps  be  tesselated,  as  it  were,  in  the  enstatite, 
somewhat  as  this  latter  mineral  has  been  shown  to  occur  intercalated 
to  a  small  amount  in  layers  of  angite.  I  did  not  succeed  in  establish- 
ing this  point,  however,  by  an  examination  of  mioroscopic  sections  of 
this  mineral. 

The  crystalline  fragments  frequently  show,  when  examined  by 
polarized  light,  a  composite  structure,  the  principal  sections  of  the 
different  parts  of  the  mineral  being  disposed  at  every  angle  of  mutual 
inclination.  The  analysis  of  these  minerals  yielded  the  following 
numberfl : — 

Dark  Orey  Tabular  Variety.         Transparent  "White  Variety. 


Per- 

^rl^r^ 

^   Per- 

Ozycen 

oentages. 

cent  ages. 

ratios. 

Silicic  add  ... 

67-697 

30-718     .. 

....     68-437 

31-166 

Magnesia 

40-64 

16-238     .. 

....     38-942 

15-564 

Lime    

— 

— 

....       1-677 

0-479 

Iron  oxide  ... 

1-438 

_ 

....       1-177 

Potash 

0-894 

— .         ,, 

....       0-332 

— 

Soda 

0-906 

— 

....       0-357 

— 

100-975  100*922 
Bemi-transparent  Grey  Variety. 

^ ^N — ^ 

Per-       Oxtgen  Per-  Oxygen        Per-  Oxygen 

centages.     ratios,  oentages.  ratios,     oentages.  i  alios. 

I.  11.  m. 

Silicic  acid  .     67037    80-419  67-961  80*912    57-754  80*802 

Magnesia  ...     40574    16-117  39026  15-598    38897  15247 

Lime 2-294      0655  1524  0-435      2*376  0*678 

Iron  oxide...       0*867         —  0-154  —        0-423  -- 

Potash  —           —  0-569  —        0-569  — 

Soda  —           —  0-68  —        0-657  — 

lithia    —           —  —  —        0-016  — 


100-772 


99-914 


100192 


As  in  the  case  of  the  angite,  the  soda  is  probably  derived  from  the 
hydrogen  chloride ;  the  iron  oconrs  partly  as  metal,  minutely  sub- 
divided, partly  as  oxide  combined  witii  the  magnesium  silicate.  In 
each  case  the  bases  slightly  exceed  the  amount  required  by  the  for- 
mula of  enstatite.  On  comparing  these  with  known  analyses,  and 
those  which  I  shall  shortly  submit  to  the  society,  it  seems  highly 
probable  that,  where  the  conditions  under  which  a  meteoric  silicate 
has  been  formed  were  such  that  silicate  aoid  was  present  in  excess  of 
that  required  by  the  formula  of  enstatite,  this  aoid  remains  nncom- 
bined,  in  the  form  of  crystallized  silica  with  the  speoifio  gravity  of  a 
fused  quarts,  and  that  where  magnesia  and  other  bases  are  in  exoess, 
a  basic  silicate  with  the  formula  of  olivin  absorbB  the  supplementary 


portion  of  these  bases.  Calcium,  when  present,  would  oonyert  into 
angite  its  equivalent  ratio  of  what  would  otherwise  constitute  ensta- 
tite, and  it  is  possible  that  this  is  true  even  when  this  element  is  difl« 
tribnted  in  small  quantities  throughout  the  mass. 

No  alumina,  and  consequently  no  feldspathio  ingredient,  haa  been 
detected  in  this  meteorite. 

Vni.— Cowpoattion  of  the  entire  Ifcteoritc.— With  the  view  of 
determining  the  different  ingredients,  minerals  present  in  the  Busti' 
meteorite,  fragments  and  dust  from  the  neighbourhood  of  the  nodule 
of  sulphide  and  angite  were  analyzed.  The  mineral  was  treated  with 
hydrogen  chloride,  carbon  disulphide,  and  potash,  which  removed 
16*873  per  cent.,  leaving  a  residue  of  83*127  per  cent. ;  the  composi- 
tion of  these  two  portions,  soluble  and  insoluble,  is  given  below : — 

Solable  Portion.  Insoloble  Portion. 


Per- 
centages. 
Calcium  sulphate  .    0*442 
Calcinm  sulphide  .    4-183 

Iron  oxide   0*194 

Silicic  acid 6*514 

Lime    0  022 

Magnesia 5*055 

Potash 0099 

Soda 0-118 

Lithia — 


}zygea 

Per- 

ratios. 

centages. 

^~" 

.•■.••       ^"^ 

_^ 

0*891 

3-474 

46-357 

0006 

12*375 

2*02 

23*266 

-^ 

0*14 

— 

0*455 

— 

0*019 

Oxygen 
ratios. 


24*727 
3*535 
9*299 


16-577  83*503 

The  ratio  of  the  silicic  acid  to  the  magnesia  and  lime  in  the  latter 
analysis  corresponds  with  the  composition  (}  Mg  i  Ca)  O,  SiO^.  Be- 
garding  the  calcium  of  the  white  and  grey  varieties  of  enstatite  to  be 
present  as  angite  intercalated  with  the  enstatite,  we  may  assert  that 
while  all  the  silicates  of  this  meteorite  present  the  typical  formula 
MO,  SiOjt  three  equivalents  of  the  rock  near  the  nodule  may  be 
treated  as  composed  of  two  equivalents  of  angite  and  one  of  enstatite; 
in  other  parts  of  tbe  stone  tbe  latter  mineral  predominates. 

A  formula  for  the  angite  with  magnesium  and  calcium  in  equal  pro- 
portions would  no  doubt  more  truly  represent  its  composition ;  it  is, 
however,  as  impossible  to  separate  the  enstatite  intezvalated  with  it 
as  it  is  to  remove  this  mineral  when  blended  with  the  enstatite. 

IX.  Solubility  of  the  Minerals  of  the  Busti  Meteorite, — ^As  it  appears 
of  importance  to  determine  the  degree  to  which  these  meteoric 
minerals  were  soluble  in  aoid,  the  angite  and  enstatite  were  submitted 
to  this  solvent  action.  Bigested  for  several  hours  at  100°  C.  in  hy- 
drogen chloride  diluted  with  half  its  volume  of  water,  and  subse- 
quently in  potash  for  some  hours  to  remove  the  free  silica,  the  angite 
and  each  of  the  three  forms  of  enstatite  proved  to  be  acted  upon,  the 
results  in  all  cases  showing  that  the  acid  simply  exercises  a  solvent 
action  on  the  mineral,  without  separating  it  into  two  or  more  distinot 
silicates. 

The  subjoined  table  gives  the  results  of  the  experiments.  The 
degree  in  which  the  aoid  dissolved  the  mineral  was  due  to  the  more 
or  less  complete  trituration  of  the  material  before  treatment.  In  one 
case,  for  which  the  transparent  variety  was  selected,  a  repetition  cl 
the  process  three  times  gave  results  that  left  no  doubt  as  to  the 
nature  of  the  action  of  the  add. 

Of  the  greyish-white  variety  of  enstatite,  after  treatment  for  20 
hours  with  acid  and  12  hours  with  potash,  9*414  per  oent.  dissolved, 
an  analysis  of  which  is  given  in  column  I. 

Of  the  grey  tubular  variety  of  enstatite,  after  treatment  with  add 
for  16  hours,  and  with  potadi  for  a  dmilar  time,  7*779  per  oent.  dis- 
solved, that  gave  on  analysis  numbers  the  approximate  value  of  whidi 
is  found  in  column  II. 

Of  the  white  variety,  after  the  first  treatment  for  20  hours  with 
acid,  and  subsequentiy  with  potash,  12*68  per  cent,  dissolved,  the 
composition  of  which  is  given  in  column  III.  By  a  second  treatment 
of  the  residual  enstatite  from  this  experiment,  after  2  hours'  tritura- 
tion with  aoid  for  30  hours  and  potash  for  12  hours,  67*84  per  oent. 
dissolved ;  and  on  subjecting  the  mineral  to  a  third  treatment  in  a 
similar  way,  51*18  per  cent,  were  dissolved  in  add  and  potaah.  In 
the  last  of  these  experiments  the  ratio  of  the  silica  to  the  bases, 
neglecting  the  small  amount  of  tbe  former  dissolved  in  the  add  is  as 
58-4  to  42-0,  that  of  an  analyslB  of  an  enstatite  being  as  68-4  to  41*6. 

The  solubility  of  the  augite  was  determined  by  subjeoting  it  to 
similar  treatment  with  add  during  18  hours,  and  with  potash  for  a 

like  time,  these  reagents  removing  7*384  per  oent.  of  the  mineral. 

I.                    IL  m. 

SiUdoadd   6-408  6*141  6*724 

Magnesia     2-367  1-853  4-61 

Lime     1-048  0*27  0*432 

Iron  oxide,  &o. 0-187  0*676  0*576 

Potash 0121  0-528  0'504 

Lithia —  trace  trace 


Soda  found 


9*131 

[0*126] 


7*968 

[1-217] 


12-846 

[1-042] 
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X.  The  Iron  of  the  Biuti  Meteorite, — ^A  small  pepita  of  the  iron, 
oontained  in  the  meteorite  was  analyzed.  Omitting  the  silioate 
attaobed  to  the  iron,  the  results  of  the  analysis  were  as  follows : — 

Iron-niokel  alloy 98*798 

Iron  94-949 

Niokel  3-849 

Sohreibersite   1-202 

Iron 0-884 

Niokel  0-234 

Phosphorus 0084 


100000 

The  quantity  was  far  too  small  to  encourage  a  search  for  oobalt  and 
other  metals. 

Besides  the  nickeliferous  iron,  whioh  is  disseminated  very  sparsely, 
and  in  particles  sing^arly  unequal  in  sise  and  distribution,  and  with 
whioh  troilite  is  associated  in  very  small  quantity,  ohromite  is  present 
as  a  constituent  of  small  but  appreciable  amount.  The  crystals  of 
this  mineral  are  distinct  and  brilliant,  and  sometimes  present  good 
angles  for  measurement.  One  gave  the  solid  angle  of  a  regular 
octahedron. 

The  Maiisgaum  Meteorite  of  1843. — This  meteorite  fell  at  Maneganm, 
in  Khandeish,  India,  on  the  26th  July,  1843.  Only  a  small  fragment 
was  preserved,  and  of  this  a  portion  was  giren  by  the  Asiatic  Society 
of  Bengal  to  the  British  Museum  in  1862.  In  1863 1  described  its 
appearance  as  seen  in  section  in  the  microscope,  and  gare  the  parti- 
culars of  its  fall  {Phil  Mag,,  s.  ir,  p.  135,  1863). 

From  the  minuteness  of  the  specimen  I  had  very  little  material  to 
work  upon.  One  mineral  is  conspicuous  in  the  stone,  namely,  a 
primrose-coloured  transparent  ciystalline  silicate  in  small  grains, 
looeely  cemented  by  a  white  flocculent  mineral.  This  greenish-yellow 
mineral  (I.)  and  a  fragment  of  the  entire  meteorite  (II.)  were  analyzed, 
and  crystalline  grains  of  the  former  were  measured  on  the  goniometer. 

The  prism  angles  (1)  for  the  prism  /I  1  01  were  about  ^,  and  (2)  for 

the  prism  {101}  were  |!-~ ;   for  {1  0  0,  1  1  0}  about  46** ;   for 

{1  0  0,  1  0  1},  49'*  4';  and  for  {1  1  0,-1  0  1},  58*  89'. 

The  analyses  gave  the  following  numbers  : — 

Oxygen  Ozjrgen 

I.  ratios.  II,  ratios. 

Silidoaoid...  55699     ...  29*706     53629     ...     28602 

Magnesia    ...  22*799  \                                 (23*32 

Iron  oxide   ...  20*541}...  14059     {20-476^...     14*305 

lime    1*316)                                 (   1*495 

Chromite —                                         1*029 


100-355 


99*949 


The  specific  gravity  of  the  granular  mineral  is  3*198,  and  its 
hardness  5*5. 

The  result  of  the  above  analyses  is  to  show  that,  except  for  a  little 
chromite  and  a  little  augite,  with  possibly  in  the  crystallized  mineral 
a  little  free  silica,  both  that  mineral  and  the  collective  silicate  of  the 
stone  consist  of  a  ferriferous  enstatite. 

The  formula  most  in  accordance  with  the  analysis  would  be 

(I  Mg  ^  Fe)  O,  SiO.  ; 
that  of  the  enstatite  in  the  Breitenbach  meteorite  is 

(I  Mg  i  Fe)  O,  SiOj,. 

The  bulk  of  the  Busti  meteorite  consists  of  a  purely  magnesian 
enstatite ;  this  of  Manegaum  is  almost  entirely  an  enstatite  richer  in 
iron  than  any  yet  examined.  Both  bear  evidence  to  the  white  floccu- 
lent mineral  which  characterizes  the  microscopic  sections  of  many 
meteorites,  being  composed  of  this  now  important  mineral  enstatite. 

In  publishing  the  results  I  have  obtained  in  the  attempt,  so  far  as 
this  memoir  goes,  to  treat  exhaustively  of  the  mineralogy  of  two  im- 
portant meteorites,  I  wish  to  record  the  obligations  I  am  under  to 
I>r.  Flight,  Assistant  in  my  Department  at  the  British  Museum,  for 
Ida  valuable  aid  in  the  chemical  portion  of  the  inquiry. 

"  On  Fluoride  of  SUver.  Part  I.,"  by  George  Gore,  F.R.S.— This 
oommnnioation  treats  of  the  formation,  preparation,  analysis,  compo- 
■ttion,  common  physical  properties,  and  chemical  behaviour  of  fluoride 
of  silver. 

The  salt  was  prepared  by  treating  pure  silver  carbonate  with  an 
excess  of  pure  aqueous  hydrofluoric  acid  in  a  platinum  dish,  and  eva- 
poratmg  to  dryness,  with  certain  precautions.  The  salt  thus  obtained 
inv&riably  contains  a  small  amount  of  free  metallic  silver,  and  gener- 
allj  also  traces  of  water  and  of  hydrofluoric  acid,  unless  special  pre- 
oaations  mentioned  are  observed.  It  was  analyzed  by  various  methods : 
the  best  method  of  determining  the  amount  of  fluorine  in  it  consisted 
in  evaporating  to  dryness  a  mixture  of  a  known  weight  of  the  salt 
disaolved  in  water,  with  a  slight  excess  of  pure  and  perfectly  caustic 
lime  in  a  platinnm  bottle,  and  gently  igniting  the  residue  at  an  incipient 
red  heat  until  it  ceased  to  lose  weight.    By  taking  propef  caie,  the 


results  obtained  are  accurate.  The  reaction  in  this  method  of  analysis 
takes  place  according  to  the  following  equation,  2AgF  +  CaO*  CaF,  + 
2 Ag  +  O.  Sixteen  parts  of  oxygen  expelled  equal  thirty-eight  parts  of 
fluorine  present.  One  of  the  methods  employed  for  determining  the 
amount  of  silver  oonsisted  in  passing  dry  ammonia  over  the  salt 
in  a  platinum  boat  and  tube  at  a  low  red  heat.  The  results  obtained 
in  the  various  analyses  establish  the  fact  that  pure  fluoride  of  silver 
consists  of  nineteen  parts  of  fluorine  and  108  of  silver. 

"  Approximate  Determinations  of  the  Heating  Powers  of  Aroturus 
and  a  LyrsB,"  by  E.  T.  Stone. — ^About  twelve  months  ago,  said  the 
author,  I  began  to  make  observations  upon  the  heating-power  of  the 
stars.  My  first  arrangements  were  simply  these :  I  made  use  of  a 
delicate  reflecting  astatic  galvanometer,  and  a  thermo-electric  pile  of 
nine  elements.  The  pile  was  screwed  into  the  tube  of  a  negative  eye- 
piece of  the  Greenwich  Great  Equatorial,  from  which  the  eye-lenses 
had  been  removed. 

I  soon  convinced  myself  that  the  heat,  condensed  by  the  object-glass 
of  12|  in.  upon  my  pile,  was  appreciable  in  the  case  of  several  of  the 
brighter  stars;  but  the  endless  changes  in  the  zero-point  of  the 
gralvanometer-needle,  and  the  magnitude  of  these  changes,  compared 
with  those  arising  from  the  heating-power  of  the  stars,  prevented  me 
from  making  any  attempts  to  estimate  the  absolute  magnitude  of  the 
effects  produced.  Every  change  in  the  state  of  the  sky,  every  forma- 
tion or  dissipation  of  cloud,  completely  drove  the  needle  to  the  stops. 

At  the  February  meeting  of  the  Boyal  Astronomical  Society  I  first 
became  aware  of  what  Mr.  Hugg^ins  had  done  upon  this  question.  His 
arrangements,  however,  did  not  appear  to  me  to  meet  the  difficulties 
whioh  I  had  encountered.  After  some  trials,  I  arranged  my  apparatus 
as  follows,  and  with  its  present  form  I  am  satisfied. 

I  took  two  pairs  of  plates  of  compounds  of  antimony  and  bismuth. 
The  areas  are  about  (0.075)'  in.,  and  their  distance  is  about  0*25  in. 

The  poles  are  joined  over  in  opposite  directions  to  the  terminals  of 
the  pile  and  g^vanometer.  The  whole  pile  is  screwed  into  a  tube  of 
one  of  the  negative  eyepieces  of  the  great  equatorial.  This  completely 
shuts  the  pile  up  in  the  telescope-tube.  A  thick  flannel  bag  is  then 
wrapped  over  the  eyepiece  and  terminals.  The  bag  is  prevented  from 
aottuJly  touching  the  case  of  the  pile,  and  is  useful  in  preventing  the 
irregular  action  of  draughts  upon  the  case  of  the  pile  and  terminals. 
The  wires  are  led  from  the  terminals  of  the  pile  to  the  observatory 
library,  where  I  have  placed  the  reflecting  galvanometer.  This  separa- 
tion of  the  galvanometer  from  the  telescope  is  most  inconvenient,  but 
it  was  absolutely  necessary  on  account  of  the  large  moving  masses  of 
iron  in  the  observing-room. 

The  two  faoes  of  the  pile  are  so  nearly  alike,  that  the  currents 
which  are  generated  by  an  equal  heating  of  them  are  exceedingly  feeble. 

The  telescope  is  flrst  directed  so  that  the  star  falls  between  the 
faces,  and  allowed  to  remain  thus  until  the  needle  is  nearly  steady  at 
the  zero. 

The  star  is  then  placed  alternately  upon  the  two  faoes,  and  the 
corresponding  readings  of  the  galvanometer  taken  as  soon  as  the 
needle  appears  to  have  taken  up  its  position,  which  usually  takes 
place  in  about  ten  minutes.  In  order  to  avoid  changes  of  zero,  I 
have  always  reduced  those  readings  by  comparing  a  reading  with  star 
on  the  one  face  with  the  mean  of  two  readings  with  star  on  the  other, 
taken  before  and  after  the  reading  with  star  on  the  first,  or  vice  versd. 

With  this  precaution  I  have  never  met  .with  any  anomalous  results, 
although  in  making  the  observations  I  have  usually  joined  over  the 
terminals,  without  knowing  the  direction  for  heat,  and  have  left  this 
undetermined  until  the  completion  of  the  observations.  I  mention 
this  because  the  differences  in  the  readings  for  star  on  the  one,  which 
I  call  a,  and  star  on  the  other,  which  I  call  j3,  in  the  state  in  which  I 
use  my  g^vanometer  are  small. 

On  many  nights,  when  very  slight  appearances  of  doud  prevailed^ 
I  have  not  been  able  to  make  any  satisfactory  observations  at  alL 

The  number  of  divisions  over  which  the  spot  of  light  travels  on  the 
galvanometer- scale  for  a  given  difference  of  temperature  of  the  faces 
a  and  'p  is  of  course  dependent  upon  many  circumstances,  and  espe- 
cially upon  the  position  of  the  sensitiveness-regulation  magnet  of  the 
galvanometer. 

I  have  thought  it  useless,  therefore,  to  publish  any  results  unless 
obtained  upon  nights  when  the  state  of  the  galvanometer  was  elimina- 
ted by  referring  to  an  independent  source  of  heat.  The  way  in  which 
this  has  been  attempted  is  as  follows : — 

After  obtaining  the  differences  in  the  position  of  the  spot  of  light 
on  the  galvanometer-scale  for  star  on  a  and  star  on  /3, 1  remove  the 
pile  from  the  telescope,  leaving  all  its  galvanic  connections  untouched, 
and  mount  the  pile  so  that  the  two  halves  of  the  face  of  a  Leslie's 
cube,  containing  boiling  water,  each  radiates  heat  upon  one  face  a  or 
/3  of  the  pile,  placed  at  a  known  distance  of  about  twenty  inches 
from  the  cube.  After  some  time  the  defiection  of  the  needle  will  fall 
nearly  to  zero,  and  become  steady  enough  for  observation.  A  piece 
of  glass  is  then  placed  to  intercept  from  /3  a  portion  of  the  heat  from 
one  half  of  the  face  of  the  cube,  and  when  the  needle  has  taken  up  its 
position,  the  reading  is  taken.  Kext,  the  g^lass  is  placed  to  interoept 
a  portion  of  the  heat  from  th^  ^%99  «i  ^aid  the  galvanometer^readiBg 
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taken,  as  before,  as  soon  bb  He  secdie  fcas  asronsced  its  poBition 
of  rest. 

Thursday,  January  20ib.~I)r.  W.  A.  Miller,  Y.P.,  in  the  chair. 
The  follcwiug  paper  was  read  :— "  FrelimiBary  Paper  on  Certain 
Drifting  Motions  of  the  Stars,"  by  Biohard  A.  Froctor,  B.A.,  F.B.A.S. ; 
commnnicated  by  Warren  De  La  Bue,  Y.P.B.S. 

A  carefnl  examination  of  the  proper  moticns  of  all  tbe  fixed  stars  in 
the  catalcgnes  publirbed  by  Messrs.  Main  and  Stone  {Memoirs  of  ihe 
JRoyal  Astrovcmical  Society ^  toIs.  xxviii.  and  xxxiii.)  has  led  me  to  a 
somewhat  interesting  result.  I  find  that  in  parts  of  the  heavens  the 
stars  exhibit  a  well-marked  tendency  to  drift  in  a  definite  direction. 
In  the  catalogues  of  proper  motions,  owing  to  the  way  in  which  the 
stars  are  arranged,  this  tendency  is  maeked ;  but  when  the  proper  mo- 
tions are  indicated  in  maps,  by  afSxing  to  each  star  a  small  arrow 
whose  length  and  direction  indicate  the  magnitude  and  direction  of 
the  star's  proper  motion,  the  star-drift  (as  tbe  phenomenon  may  be 
termed)  becomes  Tery  evident. 

It  is  worthy  of  notice  that  Madler,  havisg  been  led  by  certain  con- 
siderations to  examine  the  neighbourhood  of  the  Pleiades  for  traces  of 
a  community  of  proper. motion,  founded  on  the  drift  he  actually  found 
in  Taurus  his  well-known  theory  that  Alcyone  (tie  lucida  of  the 
Pleiades)  is  the  common  centre  around  which  the  sidereal  system  is  mov- 
ing. But  in  reality  the  community  of  motion  in  Taurus  is  only  a  single 
instance,  and  not  the  most  striking  that  might  be  pointed  out,  of  a 
characteristic  which  may  be  recognized  in  many  regions  of  the  hea- 
vens. In  Gemini  and  Cancer  there  is  a  much  more  striking  drift 
towards  the  south-east,  the  drift  in  Taurus  being  towards  the  south- 
west. In  the  constellation  Leo  there  is  also  a  well-marked  drift,  in 
this  case  towards  Cancer. 

These  particular  instances  of  star- drift  are  not  the  less  remarkable, 
that  they  (the  stars)  are  drifting  almost  exactly  in  the  direction  due 
to  the  proper  motion  which  has  been  assigned  to  the  sun ;  because  the 
recent  researches  of  the  Astronomer  Bojal  have  abundantly  proved 
that  the  apparent  proper  motions  of  the  stars  are  not  to  be  recognized 
as  principally  due  to  the  sun's  motion.  Mr.  Stone  has  shown  even 
that  we  must  assign  to  the  stars  a  larger  proper  motion,  on  the  aver- 
age, than  that  which  the  sun  possesses.  Looking,  therefore,  on  the 
stars  as  severally  in  motion,  with  velocities  exceeding  the  sun's  on  the 
average,  it  cannot  but  be  looked  upon  as  highly  significant  that  in 
any  large  region  of  the  heavens  there  should  be  a  community  of  mo- 
tion such  as  I  have  described.  We  seem  compelled  to  look  upon  the  stars 
which  exhibit  such  community  of  motion  as  forming  a  distinct  system, 
the  members  of  which  are  aBgociatcd  indeed  with  tbe  galactic  system, 
but  are  much  more  intimately  related  to  each  other. 

In  other  parts  of  the  heavens,  however,  there  are  instances  of  a 
star-drift  opposed  to  the  direction  due  to  the  solar  motion.  A 
remarkable  instance  may  be  recognized  among  the  seven  bright  stars 
of  Ursa  Major.  Of  these,  the  stars  /3,  y,  o,  f,  and  ^,  are  all  drifting 
in  the  same  direction,  and  almost  exactly  at  the  same  rate,  towards  the 
"apex  of  the  solar  motion,"  that  is,  the  point  from  which  all  the  mo- 
tions due  to  the  sun's  translation  in  Epnco  should  bo  directed.  If  these 
five  stars,  indeed,  form  a  system  (and  I  can  see  no  other  reasonable 
explanation  of  so  singular  a  community  of  motion),  the  mind  is  lost 
in  contemplating  the  immensity  of  the  periods  which  the  revolutions 
of  the  components  of  the  system  must  occupy.  Madler  had  already 
assigned  to  the  revolution  of  Alcor  around  Mizar  ((  Urste)  a  period  of 
more  than  7,000  years.  But  if  these  stars,  which  appear  so  close  to  the 
naked  eye,  have  a  period  of  such  length,  what  must  be  the  cyclio 
periods  of  stars  which  cover  a  range  of  several  degrees  upon  the 
heavens. 

In  like  manner  the  stars  a,  /3,  and  y  Arietis  appear  to  form  a 
single  system,  though  tbe  motion  of  a  is  not  absolutely  coincident 
cither  in  magnitude  or  direction  with  that  of  /3  and  y,  which  are  mov- 
ing on  absolutely  parallel  lines  with  equal  velocity. 

There  are  many  other  interesting  cases  of  the  same  kind.  I  hope 
soon  to  be  able  to  lay  before  the  Society  a  pair  of  maps  in  which  all 
the  well-recognized  proper  motions  in  both  hemispheres  are  exhibited 
on  the  stercographic  projection.  In  the  same  maps  also  the  efifects 
duo  to  the  solar  motion  are  exhibited  by  means  of  great  circles  through 
tho  apex  of  tho  solar  motion,  and  small  circles  or  parallels  having  that 
apex  for  a  pole. 

It  appears  to  me  that  the  star-drift  I  havo  described  serves  to 
explain  several  phenomena  which  had  hitherto  been  thought  very 
perplexing.  In  the  firbt  place,  it  accounts  for  the  small  effect  which 
the  correction  due  to  the  Eolar  motion  has  been  found  to  have  in 
diminishing  the  sums  of  the  squares  of  the  stellar  proper  motions. 
Again,  it  explains  the  fact  that  many  double  stars  which  have  a 
common  proper  n^otion,  appear  to  have  no  motion  of  revolution 
around  each  other;  for  clearly  two  members  of  a  drifting  system 
might  appear  to  form  a  close  double,  and  yet  be  in  reality  fax  apart 
and  travelling  not  around  each  other,  but  more  closely  around  the 
centre  of  gravity  of  the  much  larger  system  they  form  part  of. 

I  may  add  that,  while  mapping  the  proper  motions  of  the  stars,  I 
have  been  led  to  notice  that  the  rich  cluster ,  around  x  Persei  falls 
almost  exactly  on  the  intersection  of  the  l^iilky  Way  with  the  great 


oirde  which  may  be  termed  the  eqnator  of  the  Bolar  motion ;  thai  ia, 
the  great  oirole  having  the  apex  of  the  son's  motion  as  a  pole.  ThiB 
circnmstance  points  to  that  remarkable  oluster,  rather  than  to  the 
Pleiades,  as  the  centre  of  the  sidereal  system,  if  indeed  that  ^stem. 
have  a  centre  oognizable  by  ne.  When  we  remember  that  for  every 
fixed  star  in  the  Pleiades  there  are  hundreds  in  the  great  (dnster  in 
Persens,  the  latter  will  seem  the  worthier  region  to  be  the  centre  of 
motion.  I  should  be  disposed,  however,  to  regard  the  clnster  in 
Perseus  as  the  centre  of  a  portion  of  the  sidereal  system,  rather  than 
as  the  common  centre  of  the  Galaxy. 

The  peculiarities  of  the  apparent  proper  motions  of  the  stars  seem 
to  me  to  lend  a  new  interest  to  the  researches  which  Mr.  Huggina  is 
preparing  to  make  into  the  stellar  proper  motions  of  recess  or  ap- 
proach. 

EOYAL  mSTITXJTION  OP  GREAT  BEITAIN. 

Fbiday,  Jamuaby  2l8T. — Sir  Henry  Holland,  president,  in  the 
chair.  A  most  interesting  lecture  on  Haze  and  Dust  was 
delivered  by  Professor  Tyndall.  The  president  of  the  InstitatioiL 
was  supported  by  the  Bight  Hon.  W.  £.  Gladstone,  Earl  Granville, 
the  Dean  of  Westminster,  Sir  Edwin  Landseer,  Professor  Huxley, 
Dr.  Bence  Jones,  Mr.  Gassiot,  Mr.  Warren  De  La  Bue,  and  many  other 
distinguished  persona  Lady  Augusta  Stanley  and  a  large  aesemblj 
of  ladies  also  graced  the  theatre  with  their  presence.  The  Professor 
said :  Solar  light  in  passing  through  a  dark  room  reveals  its  track  bj 
illuminating  the  dust  floating  in  the  air.  "  The  sun,"  says  Daniel 
Culverwell,  *'  discovers  atomes,  though  they  be  invisible  by  candle- 
light, and  makes  them  dance  naked  in  his  beams." 

In  my  researches  on  the  decomposition  of  vapours  by  light  I  was 
compelled  to  remove  these  "atomes"  and  this  dust.  It  was  essential 
that  the  space  containing  the  vapours  should  embrace  no  visible  thing ; 
that  no  substance  capable  of  scattering  the  light  in  the  slightest  sen- 
sible degree  should,  at  the  outset  of  an  experiment,  be  found  in  the 
"  experimental  tube  "  traversed  by  the  luminous  beam. 

For  a  long  time  I  was  troubled  by  the  appearance  there  of  floating 
dust,  which,  though  invisible  to  diffuse  daylight,  was  at  once  revealed 
by  a  powerfully  condensed  bei^m.  Two  tubes  were  placed  in  succession 
in  the  path  of  the  dust :  the  one  containing  fragments  of  glass  wetted 
with  concentrated  sulphuric  acid;  the  other,  fragments  of  marble 
wetted  with  a  strong  solution  of  caustic  potash.  To  my  astonishment 
it  passed  through  both.  The  air  of  the  Eoyal  Institution  sent  through 
those  tubes  at  a  rate  sufiBciently  slow  to  dry  it,  and  to  remove  its 
carbonic  acid,  carried  into  the  experimental  tube  a  considerable  amount 
of  mechanically  suspended  matter,  which  was  illuminated  when  the 
beam  passed  through  the  tube.  The  effect  was  substantially  the  same 
when  the  air  was  permitted  to  bubble  through  the  liquid  acid  and 
through  the  solution  of  potash. 

Thus,  on  the  5th  of  October,  1868,  successive  charges  of  air  were 
admitted  through  the  potash  and  sulphnrio  acid  into  the  exhausted 
experimental  tube.  Prior  to  tho  admission  of  the  air  the  tube  was 
optically  e^npty  ;  it  contained  nothing  competent  to  scatter  the  light. 
After  the  air  had  entered  the  tube,  the  conical  track  of  the  electrio 
beam  was  in  all  cases  clearly  revealed.  This,  indeed,  was  a  daily 
observation  at  the  time  to  which  I  now  refer. 

I  tried  to  intercept  this  floating  matter  in  various  ways ;  and  on  the 
day  just  mentioned,  prior  to  sending  the  air  through  the  drying 
apparatus,  I  carefully  permitted  it  to  pass  over  the  tip  of  a  spirit-lamp 
flame.  The  floating  matter  no  longer  appeared,  having  been  burnt  up 
by  the  flame.  It  was  therefore  organic  matter.  When  the  air  was 
sent  too  rapidly  through  the  flame,  a  fine  blue  cloud  was  found  in  t^o 
experimental  tube.  This  was  the  swoke  of  the  organic  particles.  I 
was  by  no  means  prepared  for  this  result ;  for  I  had  thought,  with  the 
rest  of  tho  world,  that  the  dust  of  our  air  was,  in  great  part,  inorganic 
and  non-combustible. 

Mr.  Valentin  had  the  kindness  to  procure  for  me  a  small  gae- 
furnace,  containing  a  platinum  tube,  which  could  be  heated  to  vivid 
redness.  The  tube  also  contained  a  roll  of  platinum  gauze,  which, 
while  it  permitted  the  air  to  pass  through  it,  insured  the  practical 
contact  of  the  dust  with  the  incandescent  metal.  The  air  of  the  . 
laboratory  was  permitted  to  enter  the  experimental  tube,  sometimes 
through  the  cold,  and  sometimes  through  the  heated  tube  of  platinuno. 
The  rapidity  of  admission  was  also  varied.  In  the  first  column  of  the 
following  table  tho  quantity  of  air  operated  on  is  expressed  by  tho 
number  of  inches  which  the  mercury  gauge  of  the  air-pump  sank  when 
the  air  entered.  In  the  second  column  the  condition  of  the  platinum 
tube  is  mentioned,  and  in  the  third  the  state  of  the  air  which  entered 
the  experimental  tube  : — 


Qusnt ity  of  State  of  Platlnnm 

Air.  Tube. 

15  inches     Cold 

15 

16 

15 

15 

15 


» 


it 


State  of  Sxp^rimeDtal 
Tabe. 

Full  of  particles. 

Bed-hot  Optically  empty. 

Cold Full  of  particles. 

Bed-hot  Optically  empty. 

Cold Full  of  particles. 

Bed-hot OptioaUy  empty. 
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The  phiaoe  "optically  empty"  shows  that  when  the  oonditiona  of 
perfeot  oombnstion  were  ptesent,  the  floating  matter  totally  disap- 
peared. It  was  wholly  bnmt  np,  leaving  not  a  trace  of  residne. 
From  spectmm  analysis,  however,  we  know  that  soda  floats  in  the 
air ;  these  organic  dnst  particles  are,  I  belieye,  the  rafts  that  support 
it,  and  when  they  are  removed  it  sinks  and  vanishes. 

When  the  passage  of  the  air  was  so  rapid  as  to  render  imperfect  the 
oombnstion  of  the  floating  matter,  instead  of  optical  emptiness  a  fine 
blue  cloud  made  its  appearance  in  the  experimental  tube.  The  fol- 
lowing series  of  results  illustrate  this  point :— 

Qaantity.  FUtinam  Tube.  Bzperimental  Tube. 

15  inches,  slow Cold Full  of  particles. 

15      „  „    Bed-hot  Optically  empty. 

15       „      quick    ...  „        A  blue  cloud. 

15      „         „       ...     Intensely  hot A  fine  blue  cloud. 

The  optical  character  of  these  clouds  was  totally  different  from  that 
of  the  dust  which  produced  them.  At  right  angles  to  the  illuminating 
beam  they  discharged  perfectly  polarized  light.  The  cloud  could  be 
atterly  quenched  by  a  transparent  Nlcol's  prism,  and  the  tube  con- 
taining it  reduced  to  optical  emptiness. 

The  particles  floating  in  the  air  of  London  being  thus  proved  to  be 
organic,  I  sought  to  bum  them  up  at  the  focus  of  a  concave  reflector. 
One  of  the  powerfully  convergent  mirrors  employed  in  my  experiments 
on  combustion  by  dark  rays  was  here  made  use  of,  but  I  failed  in  the 
attempt.  Doubtless  the  floating  particles  are  in  part  transparent  to 
radiant  heat,  and  are  so  far  incombustible  by  such  heat.  Their  rapid 
motion  through  the  focus  also  aids  their  escape.  They  do  not  linger 
there  sufflcientiy  long  to  be  consumed.  A  flame  it  was  evident  would 
bum  them  up,  but  I  thought  the  presence  of  the  flame  would  mask  its 
own  action  among  the  particles. 

In  a  cylindrical  beam,  which  powerfully  illuminated  the  dnst  of 
the  laboratory,  was  placed  an  ignited  spirit-lamp.  Mingling  with  the 
flame,  and  round  its  rim,  were  seen  wreaths  of  darkness  resembling 
an  intensely  black  smoke.  On  lowering  the  flame  below  the  beam 
the  same  dark  masses  stormed  upwards.  They  were  at  times  blacker 
than  the  blackest  smoke  that  I  have  ever  seen  issuing  from  the  funnel 
of  a  steamer,  and  their  resemblance  to  smoke  was  so  perfect  as  to  lead 
the  most  practised  observer  to  conclude  that  the  apparently  pure 
flame  of  the  alcohol  lamp  required  but  a  beam  of  sufficient  intensity 
to  reveal  its  clouds  of  liberated  carbon.' 

But  is  the  blackness  smoke  ?  This  question  presented  itself  in  a 
moment.  A  red-hot  poker  was  placed  underneath  the  beam,  and 
from  it  the  black  wreaths  also  ascended.  A  large  hydrogen  flame  was 
next  employed,  and  it  produced  those  whirling  masses  of  darkness  far 
more  copiously  than  either  the  spirit-flame  or  poker.  Smoke  was 
therefore  out  of  the  question. 

What  then  was  the  blackness  P  It  was  simply  that  of  stellar  space ; 
that  is  to  say,  blackness  resulting  from  the  absence  from  the  track  of 
the  beam  of  all  matter  competent  to  scatter  its  light.  When  the  flame 
was  placed  below  the  beam  the  floating  matter  was  destroyed  in  situ ; 
and  the  air,  freed  from  this  matter,  rose  into  the  beam,  jostled  aside 
the  illuminated  particles,  and  substituted  for  their  light  the  darkness 
doe  to  its  own  perfect  transparency.  Nothing  could  more  forcibly 
iUnstrate  the  invisibility  of  the  agent  which  renders  all  things  visible. 
The  beam  crossed,  unseen,  the  black  chasm  formed  by  the  transparent 
air,  while  at  both  sides  of  the  gap  the  thick-strewn  particles  shone  out 
like  aluminous  solid  under  the  powerful  illumination. 

But  here  a  difficulty  meets  us.  It  is  not  necessary  to  bum  the 
particles  to  produce  a  stream  of  darkness.  Without  actual  combustion, 
currents  may  be  generated  which  shall  exclude  the  floating  matter, 
and  therefore  appear  dark  amid  the  surrounding  brightness.  I  noticed 
this  effect  first  on  placing  a  red-hot  copper  ball  below  the  beam,  and 
permitting  it  to  remain  there  until  its  temperature  had  fallen  below 
that  of  boiling  water.  The  dark  currents,  though  much  enfeebled, 
were  still  prodaced.  They  may  also  be  produced  by  a  flask  filled  with 
hot  water. 

To  study  this  effect,  a  platinum  wire  was  stretched  across  the  beam, 
the  two  ends  of  the  wire  being  connected  with  the  two  poles  of  a 
▼oliaio  battery.  To  regulate  the  strength  of  the  current  a  rheostat 
was  placed  in  the  circuit.  Beginning  with  a  feeble  current  the  tem- 
perature of  the  wire  was  gradually  augmented,  but  before  it  reached 
the  heat  of  ignition,  a  flat  stream  of  air  rose  from  it,  which  when 
looked  at  edgeways  appeared  darker  and  sharper  than  one  of  the 
blackest  lines  of  Fraunhofer  in  the  solar  spectrum.  Bight  and  left  of 
tius  dark  vertical  band  the  floating  matter  rose  upwards,  bounding 
definitely  the  non-luminous  stream  of  air.  What  is  the  explanation  ? 
Simply  this.  The  hot  wire  rarefied  the  air  in  contact  with  it,  but  it 
did  not  equally  lighten  the  floating  matter.  The  convection  current 
of  pure  air  therefore  passed  upwards  among  the  particleSf  dragging 
them  after  it  right  and  left,  but  forming  between  them  an  impassable 
black  partition.  In  this  way  we  render  an  account  of  the  dark  cur- 
rents produced  by  bodies  at  a  temperature  below  that  of  oombnstion. 

Oxygen,  hydrogen,  nitrogen,  carbonic  acid,  so  prepared  as  to  exclude 
aHflcating  particles,  prodnoe  tiie  darkness  when  poured  or  blown  into 


the  beam.  Coal-gas  does  the  same.  An  ordinary  glass  shade  plaoed 
in  the  air  with  its  mouth  downwards  permits  the  track  of  the  beam  to 
be  seen  crossing  it.  Let  coal-gas  or  hydrogen  enter  the  shade  by  a 
tube  reaching  to  its  top,  the  gas  gradually  fills  the  shade  from  the  top 
downwards.  As  soon  as  it  occupies  the  space  crossed  by  the  beam, 
the  luminous  track  is  instantly  abolished.  Lifting  the  shade  so  as  to 
bring  the  common  boundary  of  gas  and  air  above  the  beam,  the  track 
flashes  forth.  After  the  shihde  is  full,  if  it  be  inverted,  the  gas  passes 
upwards  like  a  black  smoke  among  the  illuminated  particles. 

The  air  of  our  London  rooms  is  loaded  with  this  organic  dust,  nor  is 
the  country  air  free  from  its  pollution.  However  ordinary  daylight 
may  permit  it  to  disguise  itself,  a  sufficiently  powerful  beam  causes  the 
air  in  which  the  dust  is  suspended  to  appear  as  a  semi*  solid  rather 
than  as  a  gas.  Nobody  could,  in  the  first  instance,  without  repugnance 
place  the  mouth  at  the  illuminated  focus  of  the  electric  beam  and  in- 
hale the  dirt  revealed  there.  Nor  is  the  disgust  abolished  by  the  re- 
flection that,  although  we  do  not  see  the  nastiness,  we  are  churning  it 
in  our  lungs  every  hour  and  minute  of  our  lives.  There  is  no  respite 
to  this  contact  with  dirt ;  and  the  wonder  is,  not  that*we  should  from 
time  to  time  suffer  from  its  presence,  but  that  so  small  a  portion  of  it 
would  appear  to  be  deadly  to  man. 

And  what  is  this  portion  ?  It  was  some  time  ago  the  current 
belief  that  epidemic  diseases  generally  were  propagated  by  a  kind  of 
malaria,  which  consisted  of  organic  matter  in  a  state  of  motor-decay ; 
that  when  sach  matter  was  taken  into  the  body  through  the  lungs  or 
skin,  it  had  the  power  of  spreading  there  the  destroying  process  which 
had  attacked  itself.  Such  a  spreading  power  was  visibly  exerted  in 
the  case  of  yeast.  A  little  leaven  was  seen  to  leaven  the  whole  lump, 
a  mere  speck  of  matter  in  this  supposed  state  of  decomposition  being 
apparently  comx>etent  to  propagate  indefinitely  its  own  decay.  Why 
should  not  a  bit  of  rotten  malaria  work  in  a  similar  manner  within 
the  human  frame  ?  In  1836  a  very  wonderful  reply  was  given  to  this 
question.  In  that  year  Cagniard  de  la  Tour  discovered  the  yeast  plant, 
a  living  organism,  which,  when  plaoed  in  a  proper  medium,  feeds, 
grows,  and  reproduces  itself,  and  in  this  way  carries  on  the  process 
which  we  name  fermentation.  Fermentation  was  thus  proved  to  be  a 
product  of  life  instead  of  a  process  of  decay. 

Schwann,  of  Berlin,  discovered  the  yeast  plant  iDdependently ;  and 
in  February,  1837,  he  also  announced  the  important  result,  that  when 
a  decoction  of  meat  is  effectually  screened  from  ordinary  air,  and 
supplied  solely  with  air  which  has  been  raised  to  a  high  temperature, 
putrefaction  never  sets  in.  Putrefaction,  therefore,  he  affirmed  to  be 
oaased  by  something  derived  from  the  air,  which  something  could  be 
destroyed  by  a  sufficiently  high  temperature.  The  experiments  of 
Schwann  were  repeated  and  confirmed  by  Helmholtz  and  Ure.  But  as 
regards  fermentation,  the  minds  of  chemists,  influenced  probably  by 
the  great  authority  of  Gay-LusSac,  who  ascribed  putrefaction  to  the 
action  of  oxygen,  fell  back  upon  the  old  notion  of  matter  in  a  state  of 
decay.  It  was  not  the  living  yeast  plant,  but  the  dead  or  dying  parts 
of  it,  which,  assailed  by  oxygen,  produced  the  fermentation.  This 
notion  was  finally  exploded  by  Pasteur.  He  proved  that  the  so-called 
"  ferments  "  arc  not  such ;  that  the  true  ferments  are  organized  beings 
which  find  in  the  reputed  ferments  their  necessary  food. 

Side  by  side  with  these  researches  and  discoveries,  and  fortified  by 
them  and  others,  has  run  the  germ  theory  of  epidemic  disease.  The 
notion  was  expressed  by  Kircher,  and  favoured  by  Linnaeus,  that 
epidemic  diseases  are  due  to  germs  which  float  in  the  atmosphere, 
enter  the  body,  and  produce  disturbance  by  the  development  within 
the  body  of  parasitic  life.  While  it  was  still  struggling  against  great 
odds,  this  theory  found  an  expounder  and  a  defender  in  the  president 
of  this  Institution.  At  a  time  when  most  of  his  medical  brethren  con- 
sidered it  a  wild  dream,  Sir  Henry  Holland  contended  that  some  form 
of  the  germ  theory  was  probably  true.  The  strength  of  this  theory 
consists  in  the  perfect  parallelism  of  the  phenomena  of  contagious 
disease  with  those  of  life.  As  a  planted  acorn  gives  birth  to  an  oak 
competent  to  produce  a  whole  crop  of  acorns,  each  gfifted  with  the 
power  of  reproducing  its  parent  tree  ;  and  as  thus  from  a  single  seed- 
ling a  whole  forest  may  spring,  so  these  epidemic  diseases  literally 
pUuit  their  seeds,  grow,  and  shake  abroad  new  germs,  which,  meeting 
in  the  human  body  their  proper  food  and  temperature,  finally  take 
possession  of  whole  populations.  Thus  Asiatic  cholera,  beginning  in 
a  small  way  in  the  Delta  of  the  Ganges,  contrived  in  seventeen  years 
to  spread  itself  over  nearly  the  whole  habitable  world.  The  develop- 
ment from  an  infinitesimal  speck  of  the  virus  of  smallpox  of  a  crop  of 
pustules,  each  charged  with  the  original  poison,  is  another  illustration. 
The  reappearance  of  the  scourge,  as  in  the  case  of  the  Dreadnought 
at  Greenwich,  reported  on  so  ably  by  Dr.  Budd  and  Mr.  Busk,  receives 
a  satisfactory  explanation  from  the  theory  which  ascribes  it  to  the 
lingering  of  germs  about  the  infected  place. 

Surgeons  have  long  known  the  danger  of  permitting  air  to  enter  an 
opened  abscess.  To  prevent  its  entrance  they  employ  a  tube  called  a 
cannula,  to  which  is  attached  a  sharp  steel  point  called  a  trocar. 
They  puncture  with  the  steel  point,  and  by  gentle  pressure  they  force 
the  pus  through  the  cannula.  It  is  necessary  to  be  very  careful  in 
cleansing  the  instrmnent;  and  it  is  difficult  to  see  how  it  can  be 
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oleanBed  by  ordinary  methodB  in  air  loaded  with  organic  imparities, 
as  we  have  prored  our  air  to  be.  The  instniment  ought,  in  fact,  to 
be  made  as  hot  as  its  temper  will  bear.  But  this  is  not  done,  and 
hence,  notwithstanding  all  the  snrgeon's  care  inflammation  often  sets 
in  after  the  first  operation,  rendering  necessary  a  second  and  a  third. 
Bapid  putrefaction  is  found  to  accompany  this  new  inflammation.  The 
pns,  moreoyer,  which  was  sweet  at  first,  and  showed  no  trace  of  animal 
life,  is  now  fetid,  and  swarming  with  active  little  organisms  called 
Tibrios.  Professor  Lister,  from  whose  recent  lecture  this  fact  is 
derived,  contends,  with  every  show  of  reason,  that  this  rapid  putre- 
faction and  this  astounding  development  of  animal  life  are  due  to  the 
entry  of  germs  into  the  abscess  during  the  first  operation,  and  their 
subsequent  nurture  and  development  under  favourable  conditions  of 
food  and  temperature.  The  celebrated  physiologist  and  physicist, 
Hebnholtz,  is  attacked  annually  by  hay-fever.  From  the  20th  of  May 
to  the  end  of  June  he  suffers  from  a  catarrh  of  the  upper  air-passages ; 
and  he  has  found  during  this  period,  and  at  no  other,  that  his  nasal 
secretions  are  peopled  by  these  vibrios.  They  appear  to  nestle  by 
preference  in  the  cavities  and  recesses  of  the  nose,  for  a  strong  sneeze 
is  necessary  to  dislodge  them. 

These  statements  sound  uncomfortable;  but  by  disclosing  our  enemy 
they  enable  us  to  fight  him.  When  he  clearly  eyes  his  quarry  the 
eagle's  strength  is  doubled,  and  his  swoop  his  rendered  sure.  If  the 
germ  theory  be  proved  true,  it  will  give  a  definiteness  to  our  efforts  to 
stamp  out  disease  which  they  could  not  previously  possess.  And  it  is 
only  by  definite  effort  under  its  guidance  that  its  truth  or  falsehood 
can  be  established.  It  is  difficult  for  an  outsider  like  myself  to  read 
without  sympathetic  emotion  such  papers  as  those  of  Dr.  Bndd,  of 
Bristol,  on  cholera,  scarlet-fever,  and  small-pox.  He  is  a  man  of 
strong  imagination,  and  may  occasionally  take  a  fiight  beyond  his 
facts ;  but  without  this  dynamic  heat  of  heart  the  stolid  inertia  of  the 
free-born  Briton  cannot  be  overcome.  And  as  long  as  the  heat  is 
employed  to  warm  up  the  truth  without  singeing  it  over-much ;  as 
long  as  this  enthusiasm  can  overmatch  its  mistakes  by  unequivocal 
examples  of  success,  so  long  am  I  disposed  to  give  it  a  fair  field  to 
work  in,  and  to  wish  it  Qod  speed. 

But  let  us  return  to  our  dust.  It  is  needless  to  remark  that  it 
cannot  be  blown  away  by  an  ordinary  bellows ;  or,  more  correctly,  the 
place  of  the  particles  blown  away  is  in  this  case  supplied  by  others 
ejected  from  the  bellows,  so  that  the  track  of  the  beam  remains  un- 
impaired. But  if  the  nozzle  of  a  good  bellows  be  filled  with  cotton 
wool  not  too  tightly  packed,  the  air  urged  through  the  wool  is  filtered 
of  its  floating  matter,  and  it  then  forms  a  clean  band  of  darkness  in 
the  illuminated  dust.  This  was  the  filter  used  by  Schroeder  in  his 
experiments  on  spontaneous  generation,  and  turned  subsequently  to 
account  in  the  excellent  researches  of  Pasteur.  Since  1868  I  have 
constantly  employed  it  myself. 

But  by  far  the  most  interesting  and  important  illustration  of  this 
filtering  process  is  furnished  by  the  human  breath.  I  fill  my  lungs 
with  ordinary  air  and  breathe  through  a  glass  tube  across  the  electric 
beam.  The  condensation  of  the  aqueous  vapour  of  the  breath  is 
shown  by  the  formation  of  a  luminous  white  cloud  of  delicate  tex- 
ture. It  is  necessary  to  abolish  this  cloud,  and  this  may  be  done  by 
drying  the  breath  previous  to  its  entering  into  the  beam ;  or,  still 
more  simply,  by  warming  the  glass  tube.  When  this  is  done  the 
luminous  track  of  the  beam  is  for  a  time  uninterrupted.  The  breath 
impresses  upon  the  floating  matter  a  transverse  motion,  but  the  dust 
from  the  lung^  makes  good  the  particles  displaced.  But  after  some 
time  an  obscure  disk  appears  upon  the  beam,  the  darkness  of  which 
increases,  until  finally,  towards  the  end  of  the  expiration,  the  beam 
is,  as  it  were,  pierced  by  an  intensely  black  hole,  in  which  no  partides 
whatever  can  be  discerned.  The  air,  in  fact,  has  so  lodged  its  dirt 
within  the  lungs  as  to  render  the  last  portions  of  the  expired  breath 
absolutely  free  from  suspended  matter.  This  experiment  may  be 
repeated  any  number  of  times  with  the  same  result.  It  renders  the 
distribution  of  the  dirt  within  the  lungs  as  manifest  as  if  the  chest 
were  transparent. 

I  now  empty  my  lungs  as  perfectly  as  possible,  and  placing  a 
handful  of  cotton  wool  against  my  moutii  and  nostiils,  inhale  through 
it.  There  is  no  difficulty  in  thus  filling  the  lungs  with  air.  On  ex- 
jiiring  this  air  through  the  glass  tube,  its  freedom  from  floating  matter 
is  at  once  manifest.  From  the  very  beginning  of  the  act  of  expiration 
the  beam  is  pierced  by  a  black  ai>erture.  The  first  puff  from  the 
lungs  abolishes  the  illuminated  dust  and  puts  a  patch  of  darkness  in  its 
place ;  and  the  darkness  continues  throughout  the  entire  course  of  the 
expiration.  When  the  tube  is  placed  below  the  beam  and  moved  to 
and  fro,  the  same  smoke-like  appearance  as  that  obtained  with  a  flame 
is  observed.  In  short,  the  cotton  wool,  when  used  in  sufficient 
quantity,  completely  intercepts  the  floating  matter  on  its  way  to  the 
lungs. 

And  here  we  have  revealed  to  us  the  true  philosophy  of  a  practice 
followed  by  medical  men,  more  from  instinct  than  from  actual  know- 
ledge. In  a  contagious  atmosphere  the  physician  places  a  handker- 
chief to  his  mouth  and  inhales  through  it.  In  doing  so  he  unconsciously 
holds  back  the  dirt  and  germs  of  the  air.    If  the  poison  were  a  gas  it 


would  not  be  thus  intercepted.  On  showing  this  experiment  with  the 
cotton  wool  to  Dr.  Bence  Jones,  he  immediately  repeated  it  with  a  silk 
handkerchief.  The  result  was  subs^ntially  the  same,  though,  aa 
might  be  expected,  the  wool  is  by  far  the  surest  filter.  The  applica- 
tion of  these  experiments  is  obvious.  If  a  physician  wishes  to  hold 
back  from  the  lungs  of  his  patient,  or  from  his  own,  the  germs  by 
which  contagious  disease  is  said  to  be  propagated,  he  will  employ  a 
cotton  wool  respirator.  After  the  revelations  of  this  evening  sooh 
respirators  must,  I  think,  come  into  general  use  as  a  defence  against 
contagion.  In  the  crowded  dwellings  of  the  London  poor,  where  the 
isolation  of  the  sick  is  difficult,  if  not  impossible,  the  noxious  air 
around  the  patient  may,  by  this  simple  means,  be  restored  to  practical 
purity.  Thus  flltered,  attendants  may  breathe  the  air  unharmed.  In 
all  probability  the  protection  of  the  lungs  will  be  the  protection  of  the 
entire  system.  For  it  is  exceedingly  probable  that  the  germs  which 
lodg^  in  the  air-passages,  and  which,  at  their  leisure,  can  work  their 
way  across  the  mucous  membrane,  are  those  whu^  sow  in  the  body 
epidemic  disease.  If  this  be  so,  then  disease  can  certainly  be  warded 
off  by  filters  of  cotton  wool.  I  should  be  most  willing  to  test  their 
efficacy  in  my  own  person.  And  time  will  decide  whether  in  lung 
diseases  also  the  woollen  respirator  cannot  abate  irritation,  if  not 
arrest  decay.  By  its  means,  so  far  as  the  germs  are  concerned,  the 
air  of  the  highest  Alps  may  be  brought  into  the  chamber  of  the  invalid. 
The  lecture  was  illustrated  by  a  series  of  chemical  experiments,  and 
there  was  great  applause  manifested  during  its  delivery  and  at  the 
close. 


ZOOLOGICAL  SOCIETY  OF  LONDON. 

Jantjabt  13th. — John  Gould,  Esq.,  F.B.S.,  V.P.,  in  the  chair. 
The  secretary  called  attention  to  certain  additions  to  the  society's 
menagerie  during  November  and  December  last,  amongst  which  was 
particularly  noticed  a  rare  American  monkey  (Pithecia  oudkcuri)  from 
the  Bio  Negro,  deposited  by  L.  Joel,  Esq.,  C.M.Z.S. 

A  letter  was  read  from  Lord  Ulford,  F.Z.S.,  relating  to  the  exact 
locality  of  a  specimen  of  Otia  eapensis,  lately  living  in  the  society's 
gardens. 

A  letter  was  read  from  Dr.  A.  Ernst,  of  Cazaocas,  C JC.Z.S.,  con- 
taining some  notes  on  animals  recently  obtained  in  the  vicinity  of  that 
city. 

The  Bev.  H.  B.  Tristram,  F.B.S.,  exhibited  a  pair  of  Tawny  Eagles, 
{Aquila  nasvioidea)  obtained  near  Etawah,  N.W.  India,  by  Mr.  W.  G. 
Brooks,  C.E.,  being  the  first  authentic  examples  of  this  species  recog- 
nized from  that  country. 

Mr.  Swinhoe  exhibited  and  made  remarks  on  some  skins  of  tigers  and 
leopards  from  various  parts  of  China. 

Mr.  Gould  exhibited  a  new  and  very  remarkable  pigeon,  supposed  to 
be  from  New  Chiinea,  which  he  had  recently  described  under  the  name 
Otidipha^s  nohiUs, 

A  communication  was  read  from  Mr.  Henry  Adams  containing  de- 
scriptions of  a  new  genus,  and  of  eighteen  new  species  of  land  and 
marine  shells  from  the  Bed  Sea,  Hainan,  and  other  localities. 

A  communication  was  read  from  Dr.  Cobbold  containing  the  de- 
scription of  a  new  generic  type  of  Entozoa,  discovered  in  a  specimen 
of  the  Aard-Wolf  (Proteles  cristatus),  which  had  recently  died  in  the 
menagerie.  To  this  were  added  remarks  on  the  affinities  of  this 
Entozoon,  especially  in  reference  to  the  question  of  parthenogenesis. 

A  communication  was  read  from  Mr.  Morton  Allport,  F.Z.S.,  con- 
taining a  brief  history  of  the  introduction  of  the  salmon  {Salmo  Balar) 
and  other  Salmonidte  to  the  waters  of  Tasmania. 

Dr.  Mnrie  read  a  paper  containing  additional  memoranda  on  irrega- 
larity  in  the  growth  of  salmon.  Dr.  Murie's  observations  were  founded 
principally  upon  specimens  hatched  and  reared  in  the  society's  fish- 
house. 


ANTHEOPOLOGICAL  SOCIETY  OF  LONDON. 

Annual  Gsnsbal  Mbvting,  Jan.  18th. — John  Beddoe,  Esq.,  M.I>., 
president,  in  the  chair.  The  report  of  auditors  showed  the  income  of 
the  society  in  1869  to  have  been  j6  1,091.  9b.  5d.,  the  expendiiaxe 
Je964.  9s.  8d.,  and  the  balance  in  hand  on  the  Slst  Dec.,  ^126. 19s.  9d. 
The  report  of  council  was  read  and  adopted.  The  president  then 
delivered  the  annual  address,  including  a  full  obituary  notice  of  Dr. 
James  Hunt,  founder  of  the  society.  The  ballot  for  the  election  of 
officers  and  councU  to  serve  in  1870  was  taken  with  the  following 
result : — ^President,  John  Beddoe,  Esq.,  M.D. ;  Yice-presidentSy  H. 
Beigel,  Esq.,  M.D.,  Captain  B.  F.  Burton,  Dr.  Chamock,  J.  Barnard 
Davis,  Esq.,  M.D.,  F.B.S.,  Captain  Bedford  Pim,  B.N.,  Dr.  Berthold 
Seemann ;  Director,  Thos.  Bendyshe,  Esq.,  M.A. ;  Treasurer,  Ber. 
Dunbar  I.  Heath,  M.A.,  Council,  J.  Gk>uld  Avery,  Esq.,  J.  Burford 
CarliU,  Esq.,  M.D.,  S.  E.  Collingwood,  Esq.,  Walter  C.  Dendy,  Beq.; 
(George  Harris,  Esq.,  Jonathan  Hutchinson,  Esq.,  W.  B.  Kesteven, 
Esq.;  Kdbume  King,  Esq.,  M.D.,  Bichard  B[ing,  Esq.,  M[.I>., 
A.    L.    Lewis,    Esq.,     St.    Geo.    J.   Mivart,    Esq.,   F.B.S.,   Major 


Jaa.  26,  1670.] 


SCIENTIFIO    OPINION. 


101 


S.  B.  I.  Owen,  G.  Bobert  Des  Baffi^res,  Esq.,  John  Thumam, 
Esq.,  M.D.,  Edward  Peaoook,  Esq.,  F.S.A.,  J.  Spenoe  Bamalrill, 
Esq.,  M.D.,  W.  S.  W.  Vanz,  Esq.,  F.B.S.,  C.  Staniland  Wake,  Esq., 
Alfred  WiliBhire,  Esq.,  M.D.,  and  E.  Yillin,  Esq. 


MATHEMATICAL  SOCIETY. 


JA1IT7ABT  IStr. — Professor  Cayley,  president,  in  the  chair.  Dr. 
Bamsay  was  proposed  for  election.  Mr.  Walker  gare  an  aooonnt  of 
Ms  paper  "On  Equations  of  Centres  and  Foci,  and  conditions  of 
certain  InTolntions."  Dr.  Henrici,  Professor  Hirst,  Mr.  Cliiford,  and 
the  president,  took  part  in  a  discussion  on  the  subject.  The  presi- 
dent then  made  a  statement  of  some  results  he  had  arrived  at  with 
reference  to  Quartic  surfaces.  Mr.  Boberts  exhibited  and  explained 
some  diagrams  of  the  pedals  of  conic  sections  which  he  had  con- 
structed by  the  methods  described  in  his  communication  of  January 
14th,  1869. 

STATISTICAL  SOCIETY. 

Thb  third  ordinary  meeting  of  the  present  session  was  held  on  Tues- 
day last,  the  18th  of  January,  William  Newmaroh,  Esq.,  F.B.S., 
president,  in  the  chair.  The  following  gentlemen  were  elected  fel- 
lows : — Messrs.  Iltudus  Thomas  Prichurd,  Henry  Hoaze,  David  Mao- 
lagan,  and  Josiah  Samuel  Parker.  Professor  Lee  read  a  paper  on 
"  The  Statistics  of  Joint-Stock  Companies  from  1814  to  the  present 
time,  and  of  Companies  with  Limited  and-  Unlimited  Liability  formed 
since  the  year  1856." 

THE  INSTITUTION  OP  CIVIL  ENGINEEBS. 

At  the  meeting  of  this  society  on  Tuesday,  the  11th  inst.,  Mr.  Charles 
B.  Yignoles,  F.B.S.,  president,  in  the  chair,  five  candidates  were  bal- 
loted for  and  declared  to  be  duly  elected, — ^viz.,  Mr.  Alfred  Andrew 
Langley,  engineer  and  manager  to  the  Hereford,  Hay,  and  Brecon 
Bailway ;  Mr.  Bobert  White,  first-class  engineer  upon  the  Great 
Southern  of  India  Bailway ;  and  Mr.  Edmund  Wragge,  chief  engineer 
of  the  Toronto,  €hrey,  and  Bruce,  and  the  Toronto  and  Nipissing 
Bailways,  in  Canada,  as  members;  and  Mr.  William  Bawlinson, 
engineer  and  manager  of  the  Brazilian  Street  Bailway  Company,  and 
Mr.  Charles  Willman,  Middlesbrough,  as  associates. 


MANCHESTEB  LITEBABY  AND  PHILOSOPHICAL  SOCIETY. 


Obdikaby  MEBTiNa,  Deo.  28th,  1869. — J.  P.  Joule,  LL.D.,  F.B.S., 
Ac,  president,  in  the  chair.  "  On  Pollen ;  considered  as  an  Aid  in 
the  Differentiation  of  Species,"  by  Charles  Bailey,  Esq. — Having 
recently  examined  the  pollen  of  several  thousand  species  of  plants, 
I  am  led  to  think  that  the  characters  presented  by  these  grains 
might  prove  useful  as  a  means  of  differentiation  in  allied  species ;  my 
researches,  however,  have  not  been  sufficiently  extensive  to  form  any 
positive  conclusions,  but  as  leisure  permits  I  hope  to  prosecute  the 
subject  further.  In  the  meanwhile  the  following  notes  are  thrown  out 
as  indications  of  some  of  the  more  noticeable  distinctions  to  be  drawn 
from  a  careful  comparison  of  these  organs,  and  they  may  serve  to 
draw  the  attention  of  others  to  the  matter. 

There  are  four  points,  in  one  or  other  oi  which  pollen  grains  of 
plants  belonging  to  the  same  genus  may  be  found  to  differ  from  each 
other,  viz.,  form,  markings,  dimensions,  and  colour. 

1.  Form. — It  has  long  been  noticed  that  certain  types  of  pollen  are 
characteristic  of  the  natural  order  to  which  the  plants  which  produce 
them  belong,  as,  for  instance,  the  peculiar  pitted  polyhedral  pollen  of 
the  Caryophyllaoeae,  the  spherical  spiny  pollen  of  the  MalvacesB,  the 
laige  triangular  poUen  of  the  OnagraceiB,  the  peculiar  pollen  of  the 
C<mifene,  or  the  elliptical  pollen  of  the  Liliaoeaa  and  other  monocotyle- 
donons  orders ;  in  fact,  most  orders  possess  a  type  sufficiently  marked 
to  be  characteristic  of  each.  This  statement,  however,  must  be 
accepted  with  limitations ;  the  Compositce,  for  instance,  have  three  or 
more  well-marked  types,  represented  by  the  beautifully  sculptured 
pollen  of  the  Chioorj,  the  minute  oval  spiny  pollen  of  the  Asters, 
Calendulas,  Cacalias,  &c.,  and  another  form  wholly  destitute  of  spines 
as  in  the  Centawrea  ScaMosa,  There  are,  besides,  other  natural  orders 
where  similar  variety  occurs. 

But  differences  of  form  are  met  with  in  plants  of  the  same  genus,  by 
which  the  one  species  or  the  other  is  readily  marked  off  by  its  pollen ; 
thus  the  pollen  grain  of  Anemone  snlph'Wfea  is  roundish,  but  that  of 
AMmone  montwna  is  elliptic ;  the  pollen  of  Aronicum  DororUcum  is 
much  more  elongate  than  that  of  A,  Scorpioidea ;  and  while  the  grains 
of  BwMineulus  philonoiis  are  round  and  yellow,  those  of  B,  jplatant- 
foliua  are  elliptio,  white  and  smaller. 

2.  Markings, — Here  again  there  is  endless  diversity,  and  a  bound- 
bn  field  lies  open  for  the  zesearohee  of  tired-out  dot-and-line  hunten 


of  diatom- valves.  A  few  instances  only  of  the  more  striking  differences 
can  be  given  here. 

The  poUen  of  the  Geraniaceee  and  Campanulaoeea  is  for  the  most 
part  globular,  but  while  some  of  the  grains  are  quite  smooth  others 
are  covered  with  spines ;  thus  the  pollen  of  Campanula  Media  has  a 
number  of  short  spines  sparsely  scattered  over  the  surface  of  the 
grain,  but  C  ramwnculoidea  is  wholly  destitute  of  them.  In  other 
plants  these  spines  are  replaced  by  tubercles,  and  both  spines  and 
tubercles  vary  greatly  in  length  and  number ;  for  example,  in  Valeriana 
tuherosa  the  spines  are  only  half  the' length  of  those  on  the  pollen  of 
V.  montana,  the  grains  being  also  slightly  smaller.  The  pollen  of  the 
LiliaceiB  is  often  covered  with  a  more  or  less  prominent  reticulation, 
which  is  subject  to  much  variation ;  compare,  for  example,  the  coarse 
network  which  invests  the  pollen  of  Lilium  croceum  with  the  finer 
reticulation  of  L,  camadense,  the  grains  of  the  latter  species  being  much 
more  globose  and  smaller. 

3.  Dimensions, — Some  instances  of  the  differences  observable  in  the 
size  of  pollen  grains  have  already  been  published  by  Professor  Gulliver, 
whose  measurements  of  the  pollen  of  various  species  of  Banunculus 
show  the  help  that  may  be  derived  from  this  character ;  R.  arvensis 
is  nearly  twice  the  size  of  JR.  hirsutue^  their  dimensions  being  respec- 
tively -^l^  and  -g^  oi  an  inch. 

I  have  not  had  the  time  to  make  similar  careful  measurements 
with  the  micrometer,  but  I  have  seen  sufficient  to  be  satisfied  that 
while  there  is  considerable  variation  in  dimensions  between  the  pollen 
of  one  species  and  that  of  another,  they  are  tolerably  constant  in  size 
in  the  same  species. 

For  some  noticeable  differences  compare  the  smaller  pollen  of  Epi- 
lohium  hrachycwrpum  with  the  larger  pollen  of  J5.  Fleischeri  or  that 
of  Senecio  gaUicus  with  8,  incanus,  the  spines  on  the  latter  species 
being  also  much  coarser.  Again,  the  pollen  of  Silene  acaulis  is  but 
half  the  size  of  that  of  8,  alpina,  the  latter  having  some  beautiful 
markings  in  addition  ;  the  pollen  grains  of  this  genus  differ  from  the 
usual  caryophyllaceous  type  in  not  having  the  pits  or  depressions 
common  in  tiie  order,  so  that  the  grains  become  spherical  rather  than 
polyhedral. 

4.  Colour, — ^This  is  not  so  reliable  a  character  for  differentiation  as 
the  others  noticed,  since  species  differ  amongst  each  other  according 
to,  the  soil,  Ac,  of  the  place  where  they  have  grown.  I  remember 
gathering  some  years  ago,  near  Ashbourne,  Derbyshire,  a  variety  of 
Stellaria  Holostea  having  a  dark  purple  pollen  instead  of  the  ordinary 
pale  y^ow.    An  example  or  two  under  this  bead  will  suffice. 

The  pollen  of  Ajuga  genevenais  is  yellow,  but  that  of  A,  pyramid* 
aXis  is  usually  white  ;  again,  while  the  grains  of  OmithogaXum  wmhel' 
latum  are  large  and  yellow,  those  of  0,  nuta/ns  are  small  and  white. 

Some  objection  may  be  raised  to  any  reliance  being  placed  upon 
the  dry  shrivelled-up  gn^ains  of  herbaria  specimens — such  specimens 
being  in  most  cases  the  only  ones  obtainable  for  purposes  of  investi- 
gation ;  but  the  structure  of  pollen  is  such  as  to  bring  into  greater 
prominence  the  pores,  folds,  valves,  and  other  markings  which  are 
met  with  on  their  surface  after  the  grains  have  collapsed  by  the  dis- 
charge of  their  contents. 

In  regard  to  the  mounting  of  these  objects  for  the  microscope,  they 
show  to  the  best  advantage  when  put  up  perfectly  dry ;  the  cells 
should  be  sufficiently  shallow  to  admit  of  no  more  than  a  single  layer, 
and  at  the  same  time  deep  enough  to  permit  the  grains  to  move  about. 
If  pollen  is  mounted  soon  after  it  has  been  discharged  from  the  fresh 
antiiers  the  f  ovilla  is  apt  to  condense  on  the  covering  glass,-  and  the 
slide  soon  becomes  us^ess.  The  stamens  taken  from  an  unopened 
flower-bud  furnish  the  best  and  cleanest  pollen,  and  these  should  be 
selected  in  preference  to  those  taken  from  the  fully  developed  flower. 

Canada  balsam,  glycerine,  and  other  media  are  occasionally  helpful 
in  making  out  structure ;  thus  the  pores  of  Campanula  rotundifolia^ 
Phyteuma  TMUeri,  and  other  allied  speies  are  made  much  more  distinct 
when  mounted  in  balsam. 

A  large  series  of  slides  illustrative  of  the  above  remarks  was 
exhibited  at  the  meeting. 

MICBO80OPICAL  AND  NJlTlTlUL  BI8T0&T  SECTION. 

December  6th,  1869.— John  Watson,  Esq.,  president  of  the  section, 
in  the  chair.  Mr.  W.  Boyd  Dawkins,  MA.,  F.B.S.,  was  elected  a 
member  of  the  section. 

Mr.  J.  B.  Dancer,  F.B.A.S.,  read  a  short  paper  on  some  of  the  new 
hydrocarbon  compounds  from  which  he  had  obtained  very  beautiful 
polarizing  objects  for  the  microscope.  These  were  exhibited  to  the 
members,  and  a  more  detailed  account  promised  when  the  experiments 
are  complete. 


BBI8T0L  MICBOSCOPICAL  SOCIETY. 

Januabt  19th.— Mr.  W.  J.  Fedden,  president,  in  the  chair.  The 
minutes  of  the  last  meeting  having  been  read  and  confirmed,  it  was 
annoanoed  that  Mr.  Boper,  honorary  secretary,  Boyal  Microscopical 
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Bedetj  of  Xondoo,  bad  preeented  to  tlie  Bodety  a  copy  of  hie  book, 
A  Catalogve  of  Microscopical  Worlcs.  A  usaniiDoiis  vote  of  tbaakB 
waa  accorded  to  If  r.  Boper  for  bis  doaation,  and  he  was  proposed  as 
as  bonorary  ncDber  of  Ibe  eocieiy,  to  be  balloted  for  at  the  oeit 
meetisg.  Scnce  dircuFtioii  tben  estved  on  ibe  adyif ability  of  tbe 
looieiy  holding  a  pnblio  poir^e.  Ibere  waa  a  conaiderable  direraity 
of  opinion,  and  the  matter  -was  finally  referred  to  tbe  standing  com- 
miitee.  Vr.  Tibbits  tben  read  a  paper  "On  Monniing  Animal 
Titanea,"  irbich  be  illnatrated  by  a  nvmber  of  beantifal  preparationa 
of  brain  and  spinal  oord  made  by  himself. 


I££D8  PHILOeOPHICAL  AND  IITEBAEY  SOCIETY. 

At  tbe  last  general  meetisg  of  this  society,  on  Tuesday,  January  ISthi 
the  curator,  Mr.  Denny,  announced,  amongst  other  Taluable  donations 
to  tbe  mnrenm,  as  jnst  received,  a  very  fine  and  perfect  male  specimen 
of  tbe  Pichiago  (Chlamyphorvs  tfv.ficaiv8)f  from  the  mining  district  cf 
Mendosa,  Argentine  Sepnblic.  The  specimen  has  been  pronounced 
by  Dr.  Bnrmeister,  director  of  the  mneenm  in  Buenos  Ayrea,  as  much 
fuperior  to  that  in  his  possession. 


BBIGHTON  AND  SUSSEX  KATUBAL  HISTOBT  SOCIETT. 

Janttast  13th. — ^The  president,  Mr.  T.  H.  Hennah,  in  the  chair. 
Mr.  J.  E.  Mayall  communicated  a  note  on  what  he  belieyed  to  be  a 
sew  fact  in  connection  with  ooal-gaa.  While  engaged  in  the  spectrum 
analysis  of  organio  bodies,  he  had  found  the  presenoe  of  copper  inter- 
fere with  the  results.  Examining  the  solutions,  no  trace  of  copper 
oonld  be  found  :  it  then  occurred  to  him  that  it  might  be  present  in 
the  common  coal-gas  used  in  the  Bunsen  lamp.  Having  candlea  with 
wicka  dipped  in  the  chloridea  of  several  metals  always  handy,  as 
standard  spectra,  be  compared  the  flame  of  a  copper  candle  with  the 
flame  of  the  coal-gas,  and  found  their  spectra  identical.  He  inferred 
from  this  that  the  copper  was  generated  from  the  pyrites  contained  in 
the  coal. 

Mr.  Mayall  then  read  a  paper  on  "  Volcanic  Theories." — If  science 
were  nothing  more  Ihan  a  registry  of  facts,  it  would  still  be  a  degra- 
dation to  assign  everything  to  a  special  caute,  a  plan  pursued  in  tbe 
past,  and  which  had  led  to  extravagant  theories.  No  branch  of 
science  could  be  taken  alone,  but  in  conjunction  with  other  branches, 
thus  the  study  of  geology  must  bo  taken  in  connection  with  the 
astronomical  motions  of  the  earth  ;  and  all  volcanic  action  was  inti- 
mately connected  with  astronomy.  Taking  the  ideas  of  Laplace 
respecting  the  extent  of  tbe  eolar  atmosphere,  and  the  manner  in 
which  nebulous  matter  condensing  would  break  off  into  zones,  which 
on  cooling  would  assume  the  spheroidal  form,  and  go  on  rotating,  it 
was  seen  that  the  whole  solar  system  rotated  nearly  in  the  same 
plane,  and  in  the  pame  direction  as  the  sun.  Not  only  was  it  evident 
from  the  examination  of  our  earth  that  it  bad  passed  through  periods 
of  development,  but  spectrum  analysis  revealed  the  fact  of  its  con- 
stituent elements  being  identical  with  those  of  the  sun,  while 
meteorites  were  proved  to  contain  the  same  metals  as  those  found  in 
our  esrth.  The  rocks  composing  the  earth's  crust  were  dearly  of 
both  aqueous  and  volcanic  origin.  Though  volcanic  action  was  feeble 
in  the  present  ccmpared  with  the  past,  still  a  great  .submarine  action 
was  going  on  and  raising  the  bed  of  the  Pacific  Ocean.  Many  parts 
of  tbe  earth,  in  which  no  active  volcanoes  were  at  present  seen, 
showed,  from  tbe  nature  of  their  mountains,  that  they  bad  been 
centres  of  volcanic  action.  Looking  at  the  active  volcanoes,  it  would 
be  seen  that  there  were  22  series  of  volcanic  mountains  near  the  sea, 
and.  nearly  parallel  to  the  coast-line.  The  geographical  position, 
heights,  and  dates  of  eruption  of  400  known  active  volcanoes  had 
been  tabulated,  these  varied  in  height  from  939  ft.  to  28,000  ft.  above 
the  sea-level,  and  acted  aa  safety-vents  to  the  volcanie  matter  pent 
up  within  the  earth.  It  had  been  noticed  that  earthquakes  preceded 
or  followed  volcanic  eruption  ;  this  was  well  seen  in  the  great  earth- 
quake of  Lisbon,  which  shook  i^th  part  of  the  earth's  surface ;  and 
in  the  eruptions  of  Vesuvius,  in  1767,  so  well  described  by  Sir  W. 
Hamilton. 

The  interior  of  the  globe  was  filled  with  a  fluid  molten  mass,  por- 
tions of  which  separating  caused  local  action ;  when  any  portion  came 
in  contact  with  water,  it  swelled  out,  producing  upheavals,  depres- 
sions, fractures,  Ac.  Tracing  the  lines  of  volcanic  distribution,  they 
would  be  seen  to  be  in  parallel  lines,  having  a  spiral  tendency,  and 
corresponding  to  the  corkscrew  motion  of  the  earth.  The  great  mass 
of  volcanic  action  lay  between  the  tropics ;  if  beyond  the  tropics,  they 
wore  deeply  connected  with  tbe  molten  matter.  Looking  at  the  com- 
parative density  of  the  eartb,  it  was  evident  that  the  mass  augments 
in  density  towards  the  centre,  in  addition  to  the  tendency  of  compres- 
sion to  produce  a  similar  result.  Not  only  on  the  earth,  but  in  tbe 
moon,  evidenoes  of  volcanic  action  were  appannt,  and  almost  nightly 
Mr. Pratt,  of  Bxightoa,  was  addingtome  new  faotin  ooB&eet&on  wilib  I 


the  Tolca&o  Plato.    Timing  to  the  sim,  the  solar  spots  and  other 
phenomena  tended  to  show  that  volcanic  action  was  going  on  there. 
Pointing  out  the  various  steps  which  had  led  to  spectrum  analysis,  tin 
sun  was  shown  to  be  in  a  state  of  perpetual  incandeaoenoe.    Thongh 
there  were  400  active  volcanoes,  no  sufiBciently  systematic  observatioiu 
on  them  had  been  made;  one  thing  was  evident,  that  the  deeper- 
seated  ones,  being  more  closely  connected  with  the  central  mass, 
would  produce  the  heavier  metals.    The  pericyclosital  or  corkscrew 
motion  of  the  earth,  produced  by  the  nutation  of  the  axis  and  the 
precession  of  the  equinoxes,  depressed  the  poles,  and  shifted  the  egoar 
torial  points,  therefore  altering  the  earth's  surface  in  relation  to  t^ 
I  sun.    This  slow  motion  explained  how  in  Iceland  there  had  been  a  flofs 
I  and  fauna  similar  to  that  of  temperate  England.   Seeing  that  the  eqiis- 
I  torial  diameter  waa  some  25  miles  greater  ihan  the  polar,  it  was  detr 
the  crust  would  be  thinner,  and  therefore  vdlcanio  action  would  be 
greater  and  more  frequent  within  the  torrid  zones.    Again,  all  tbe 
volcanic  chaina  agreed  with  the  curve  formed  by  the  earth's  peri- 
cyclosital motion.   He  believed  in  a  slow  and  progressive  development, 
and  in  an  intimate  connection  between  coemical,  astronomical,  and 
volcanic  action. 

BIBMINGHAM  NATURAL  HISTOBY  AND  MICBOSCOHCAL 

SOCIETT. 

Tbs  meetings  were  resumed  on  the  11th  instant,  when  Mr.  8> 
Allport  exhibited  and  described  a  fine  collection  of  Foraminifera  from 
the  West  Indian  and  Mediterranean  Seaa,  obtained  by  abaking  sponges 
brought  from  those  regions  over  water,  skimming  off  the  shells  which 
float  while  the  particles  of  sand  sink  to  tbe  bottom,  and  mounting  the 
specimens  thus  obtained  in  Canada  balsem,  after  preliminary  treat- 
ment with  turpentine  and  exhaustion  of  air  from  the  chambers. 
Special  interest  attaches  to  these  organisms  at  the  present  time  by 
reason  of  the  attention  which  has  lately  been  directed  to  them,  in  con- 
nection with  the  subject  of  deep-sea  soundings,  as  the  great  chalk- 
forming  agents  of  the  world.  Mr.  Allport  further  referred  to  certain 
passages  in  systematic  woiks  on  Foraminifera,  with  a  view  to  prove 
that  in  this  aa  in  other  branches  of  natural  history,  varietiea  are  too 
often  nnjustifiably  elevated  to  the  rank  of  species.  The  speoimeas 
exhibited  in  illustration  of  the  subject  included  representatives  of  the 
genera  PeneropHs,  Spirolina,  Orbiculina,  Orbitolites,  Polyatomella, 
and  Planorbulina.  The  Bev.  H.  W.  Crosskey  also  contributed 
Qlohigerina  hulloidea  from  2,C00-fathom  soundings  in  the  Atlantic; 
and  foraminifera  from  chalk ;  and  in  connection  with  these  made  some 
interesting  remarks  on  points  of  geology  suggested  by  Dr.  Carpenter's 
recent  lectures.  The  speaker  observed  that  modem  geologists  would 
find  themselves  compelled  to  depart  from  the  strict  and  arbitrary  rules 
by  which  they  had  hitherto  separated  dififerent  epochs  and  formations, 
the  tendency  of  progressive  discovery  being  to  show  that  these  extend 
into  or  overlap  each  other  so  that  no  harsh  line  of  demarcation  can  be 
drawn.  He  also  alluded  to  tbe  dilBculty  with  which  geologists  have 
hitherto  had  to  contend  in  explaining  tbe  great  break  in  the  system 
between  the  cretaceous  and  tertiary  periods,  which  recent  discovery 
has  in  a  great  measure  enabled  us  to  do.  Among  general  specimens 
exhibited  were  the  shells  Bythinia  tentaeulata  type,  var.  ventri^xsot 
brown  and  white ;  and  var.  alhida,  all  from  Alum  Bock,  the  last  being 
a  new  variety,  found  by  Mr.  Uoyd,  and  named  last  month  by  Mr. 
Jeffries ;  also,  Sphcerivm  comeum,  var.^ai;e£ceti«,  from  Plant's  Brook, 
all  contributed  by  Mr.  B.  M.  Lloyd ;  and  a  collection  of  cooes  and 
olives,  forming  the  second  part  of  a  series  of  foreign  shells,  presented 
to  tbe  society  by  Mr.  Keen,  of  Liverpool. 

At  a  subsequent  meeting,  Mr.  S.  Allport  also  contributed  the  first 
instalment  of  a  series  of  minerals,  forming  the  constituents  of  ig^neous 
and  metamorphic  rocks ;  1st,  tbe  group  of  Felspars,  including  speci- 
mens of  Orthodase,  Albite,  Oligoclase,  and  Labradorite,  with  tbe 
varieties  Adulsria  and  Sanadine ;  2nd,  I^roxenio  minerals,  comprising 
Augite,  Hornblende,  Bronaite,  Dillage,  Hypersthene,  Actinolite,  Tre- 
molite,  with  specimens  of  Mica,  Quartz,  Leucite,  and  Nephelite ;  also 
some  of  the  Zeolites  most  frequently  found  in  cavities  of  the  older 
igneous  rooks,  and  the  minerals  Tourmaline,  Epidote,  Garnet,  Idocrase, 
(^orite,  and  Spodumene. 

Mr.  J.  Bagnall  exhibited  TortulapapiUosa,  and  several  other  moeses, 
not  previously  recorded  as  occurring  in  the  district,  and  on  behalf  of 
Dr.  Braithwaite,  Andrcea  rupestria  and  A,  obovata,  two  recent  ad- 
ditions to  the  British  Flora,  from  Glen  Oallater ;  Mr.  E.  Myers  con- 
tributed fragments  of  boulders  and  wood  from  Boulder  Clay  at  Sefton 
Park,  near  Liverpool,  and  described  the  drift  section  in  whidi  they 
were  exposed ;  aad  Mr.  E.  Simpson  laid  on  the  table  thirty  species 
of  Marine  Mollusoa  taken  on  the  coast  of  Jersey. 
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Pr.  Hfuwt,  the  pienLdent  of  the  Inititiite,  oooapied  the  ohair,  and 
vafl  eapported  on  hie  right  by  his  hononr  tite  anperintendent,  and  on 
hie  left  by  hie  honour  Mr.  Justice  Gregeon. 

Alter  the  cloth  had  been  remoTod,  Br.  Haaat  deliyered  the  annual 
address  (which  we  give  below);  and  the  nsoal  loyal  and  patriotic 
toasts  were  then  duly  proposed  and  responded  to,  the  Bev.  C.  Fraser 
proposed  the  memory  of  Captain  Cook  in  an  able  speech,  the  report  of 
which  we  are  compelled  to  hold  over.  After  spending  a  pleasant 
erening,  the  company  broke  up  about  eleven  o'clock. 

Pbbsidsnt's  Addbbss. 

Your  Honour  and  G^tlemen,— When,  seven  years  ago,  I  had  the 
honour,  as  first  i»resident  of  this  Institution,  to  address  you  at  your 
fitat  anniTersary  dinner,  I  oflFered  you  a  short  r^sumS  of  the  scientific 
rwearohea  and  results  obtained  in  New  Zealuid  sinoe  the  time  when 
the  eolony  was  formed.  An  attempt  to  do  so  to-day  for  the  past 
■eiven  years  would  be  a  far  greater,  but  also  still  more  gratifying,  task, 
owing  to  the  wonderful  advancement  New  Zealand  has  made  during 
that  time  in  intellectual  pursuits,  and  their  results — a  matter  of  great 
and  sincere  congratulation  to  the  members  of  this  society,  and  to  the 
eolony  at  large.  When,  in  1862,  the  Philoeophical  Institute  of  Can- 
terbury was  called  into  existence,  there  was  no  other  society  in  New 
ZiealaTid  which  had  the  ambition  to  aspire  to  such  high  aims  as  we 
did,  and  although  we  failed  in  many  respects  to  carry  out  our  pro- 
gramme, we  may,  at  least,  safely  claim  the  merit  of  haviz^  formed  a 
depo8it<ny  for  soientifio  researches  in  Canterbury,  which  did  not  at 
that  time  exist  in  any  other  part  of  New  Zealand.  It  is  true  there 
was  an  older  society,  with  similar  aims  to  ours,  in  Wellington ;  but 
for  many  years  the  members  had  not  met,  and,  in  consequenoe,  some 
of  tliem  had  their  i>apers  read  before  you.  But  how  different  is  it 
to-day  ?  Not  only  have  scientific  societies  been  created  throughout 
the  oolony,  but  theyhave  likewise  foxmd  a  centre  in  the  New  Zealand 
Institnte  in  Wellington,  the  well-directed  efforts  of  which  will  result 
in  great  advantages,  both  in  an  intellectual  and  material  point  of 
view,  to  the  inhabitants  of  the  land  of  our  adoption. 

The  first  volume  of  the  Transactions  and  Proceedings  of  the  New 
Zealand  Institute,  embodying  the  labours  of  all  the  affiliated  societies, 
wbioh  is  in  our  hands,  gives  palpable  proof  both  of  the  value  of  that 
body,  even  in  the  first  year  of  its  existence,  and  of  this  marked  atten- 
tion which  has  been  paid  to  scientific  matters,  even  amidst  the  absorb- 
ing oooupations  incidental  to  founding  a  colony.  And  from  year  to 
year  the  value  of  the  institnte  will  be  enhanced  by  its  evoking  in  many 
quarters  scientific  research,  often  of  great  utility  in  promoting  the  ad- 
vancement of  the  colony,  which  otherwise  would  have  lain  dormant, 
either  from  the  want  of  example  and  encouragement,  or  of  a  proper 
ofgan  for  publication.  Whatever  may  be  the  political  tenets  of  those 
who  are  blends  of  science,  literature,  and  art  in  New  Zealand,  in  one 
thing  I  am  sure  they  will  agree  with  me — that  in  any  circumstances  a 
centre  for  the  maintenance  of  intellectual  life  amongst  the  inhabitants 
of  New  2iealand  is  of  incalculable  importance  to  us  aU,  and  that  the 
creation  of  a  depository  where  the  results,  whether  smaJl  or  great,  of 
all  labourers  in  the  domain  of  the  mind,  can  be  collected  and  pub- 
lished, is  an  important  step  towards  the  advancement  of  this  colony  to 
that  position  which  it  deserves  to  occupy.  These  labours,  after  be- 
oomlng  at  once  accessible  to  the  present  inhabitants,  will  be  preserved 
for  coming  generations,  forming,  as  it  were,  the  foundation-stone  of 
fotnre  research. 

Viewed,  however,  from  another  point  of  view,  the  encouragement 
•f  intellectaal,  and  in  this  instance  X  may  say,  physical  research,  will 
be  of  the  highest  benefit  to  the  colony,  as  it  will  most  probably  lead 
Q8  to  pay  more  attention  to  the  study  of  physical  science  in  our 
wdboolBj  high  and  low,  than  has  hitherto  been  the  case.  Unless  this 
be  done,  our  colonial  youths,  when  they  oome  into  competition  with 
new  arrivals  from  the  Northern  hemisphere,  will  have  no  chance  in 
the  Btmggle  of  life.  I  think  the  time  is  long  sinoe  past  when  the 
ednoafcion  of  a  young  man  who  does  not  intend  to  follow  any  of  the 
■o-called  learned  professions,  shonld  be  considered  finished  when  he 
has  acquired  some  knowledge  of  Latin,  a  little  less  of  Greek,  with  the 
radiments  of  Mathematics,  all  of  which,  as  soon  as  he  enters  active 
life,  he  usually  tries  to  forget  as  fast  as  possible,  owing  to  his  having, 
as  a  general  rule,  by  always  being  over-worked,  been  bored  to  death 
by  them.  But  the  things  he  ought  to  have  learnt,  which  he  would 
treaeare  in  his  mind,  which  would  give  him  intellectual  enjoyment  and 
inveat  him  with  great  advantages,  both  intellectual  and  practical  over 
those  who  had  not  followed  the  same  course  of  study,  he  has  never 
been  taught,  and  any  allusions  made  to  them  have  often  been  of  a 
disparaging  character.  The  universe,  the  sublime  law  by  which  the 
iBnomerable  suns,  planets,  and  their  satellites  around  him  are  governed; 
the  earth,  which  is  his  home,  with  all  its  wonderful  treasures,  animate 
and  inaoimate,  and  their  relations  to  each  other  are  totally  unknown 
to  him.  He  wanders  as  it  were  blindfolded  over  this  beautiful  earth — 
a  stnuiger  in  his  own  domain — ^heaven  and  earth  a  sealed  book  to  him. 
And  is  it  possible  that  any  other  study,  however  sublime,  can  be  com- 
yaxed  with  that  of  the  works  of  GK)d,  which  certainly  must  elevate  the 
vdnd  far  higher  than  that  of  the  works  ci  men,  however  esoeUent  they 


may  be  ?  But  in  order  that  I  may  not  be  misundentood,  I  wish  to 
assure  yon  that  I  should  be  very  sorxy  indeed  to  see  classieal  lan- 
guages and  mathematics  removed  from  the  curriculum  of  our  schools. 
Such  a  proceeding  would  also  be  suicidal  to  the  aims  of  physical 
science.  The  study  of  any  language,  whether  ancient  or  modem, 
and  of  its  best  authors,  will  always  enlarge  and  elevate  the  mind, 
exercise  the  memory,  and  evoke  or  cherish  noble  feeUngs  and  actions 
in  the  learner,  whilst  the  study  of  mathematicd  will  teach  him  to 
think  logically  and  accurately,  without  which  physical  science  would 
be  above  his  comprehension.  The  acquisitions  of  the  naturtd  philo- 
sopher, of  the  astronomer,  of  the  chemist,  or  of  the  geologist,  ob- 
tained by  actual  research  or  by  induction,  can  only  be  considered  of 
lasting  value  if  they  have  been  corroborated  or  proved  by  strictly 
mathematical  reasoning,  in  having,  as  it  were,  been  reduced  to 
mathematical  f  ormolsa.  But,  here  again,  I  may  once  more  point  out 
that  only  those  young  men  wUl  reap  the  full  benefit  of  the  wisdom  of 
the  ancients  and  of  mathematical  investigations  who  intend  to  con- 
tinue their  philological  and  mathematical  studies,  while  those  who, 
after  leaving  school,  enter  into  a  walk  of  life  in  which  such  knowledge 
is  not  required,  will  shortly  have  forgotten  all  that  was  drummed  into 
them  during  a  number  of  years,  and,  at  the  same  time,  will  have 
cause  to  regret  at  every  step  they  take,  both  their  ignorance  of  physical 
science  and  their  want  of  acquaintance  with  the  laws  and  treasures 
of  nature  around  them. 

The  question  naturally  arises  why,  sinoe  physical  adenoe  has  made 
such  wonderful  strides  during  the  last  three  centuries,  that  mankind 
has  advaneed  more  during  that  time  than  in  any  similar  period  before 
in  the  hiatwy  of  the  world,  the  education  of  youth,  even  of  the  higher 
classes,  has  been  almost  stationary ;  so  that  we  can  only  say  it  stUl 
resembles  in  many  respeots  the  course  of  teaching  in  those  times  when 
the  native  language  of  the  country  was  despised  as  unworthy  of  being 
taught ;  when  old  women  were  burnt  as  witches ;  when  the  atars  in 
the  firmament  were  only  thought  to  be  placed  in  the  heavens  to  form 
constellations  by  which  the  life  or  fate  of  man  was  guided ;  when 
chemistry  was  alchemy,  and  its  chief  use  considered  to  be  the  making 
of  gold  from  baser  metals,  or  the  brewing  of  the  elixir  of  life ;  and 
when  the  little  knowledge  of  physical  sdenee  (natural  history  included) 
possessed  in  those  days  was  mixed  up  with  superstition  and  scholastic 
axioms  P  The  answer  to  this  question  seems  to  me  to  be  very  simple. 
The  only  exact  knowledge  possessed  at  that  time  waa  mathematics, 
principeJly  the  higher  branches,  together  wlthj  the  philosophioal, 
political,  and  prose  writings  of  the  eminent  men  who  had  shed  a 
bright  lustre  over  the  periods  in  which  they  lived.  These  writings 
were  the  preeions  heirloom  which  antiquity  had  bequeathed  to  the 
middle  ages.  And  snoh  learning  was  then  considered  to  be  the. only 
kind  of  knowledge  worth  possessing,  all  intellectual  energy  was  direeted 
to  its  acquisition,  and  the  profeaaors  of  the  day  despised  theignosanoe 
and  superstition  of  those  to  whom  the  treasures  of  antiquity  were  not 
aooeasible.  They  also,  and  naturally,  showed  contempt  for  alchemists, 
astrologers,  and  others  pursuing  knowledge  in  a  similar  manner,  and 
while  unable  to  refute  the  latter,  their  mathematical  knowledge  made 
them  feel  that  the  doetrinea  of  those  men  were  erroneous.  A  remnant 
of  this  feeling  of  contempt  for  the  study  of  physical  science  still 
lingers  in  some  countries  amongst  the  teachers  of  the  so-called  classical 
sohoolB,  although  they  do  not  like  to  conf eas  it  even  to  themselves ; 
•and  being  desirous  of  continuing  the  teaching  of  their  predecessors, 
they  oonsider  it  as  the  invasion  of  an  upstart  into  the  holy  precincts 
of  their  ednoational  temple  when  physical  science  wishes  to  enter  the 
schoolroom.  Unfortunately,  many  of  these  teachers,  however  eminent 
in  other  respects,  know  very  little  of  physical  science,  and  this  may 
be  an  additional  reason  why  they  resist  its  introduction  into  the  cur- 
riculum, since  they  are  not  able  to  understand  its  value ;  while  it  most 
be  allowed  that  they  have  just  cause  to  look  with  pride  upon  many 
distinguished  men  who,  educated  at  their  schools,  have  without  suoh 
knowledge  brought  great  credit  to  those  institutionB.  Here  human 
nature  simply  comes  into  play. 

On  the  continent  of  Europe  and  the  United  States,  this  defect  has 
already  been  partially  remedied,  and  in  Qreat  Britain  powerful  advo- 
catee,  even  from  the  ranka  of  the  moat  eminent  classical  scholars,  have 
oome  forth  to  break  their  lances  for  the  introduction  of  such  studies 
into  all  schools.  In  your  mother  oountry  they  are  mostly  men  who 
have  travelled,  who  have  seen  the  advantages  conferred  by  such  studies 
upon  a  whole  generation  in  other  countries.  They  have  witnessed  the 
delight  of  the  pupils  when,  after  the  study  of  languages  and  mathe- 
matics, natural  history,  geology,  mineralogy,  and  chemistry  had  their 
tnm,  and  refreshed  the  scholars  for  the  drier  work.  They  have  seen 
what  a  treasure  the  pupils  carry  with  them  when  they  leave  school  by 
possessing  some  knowledge  of  the  laws  by  which  the  Universe,  from 
our  central  sun  down  to  the  smallest  atom  i^K>n  the  earth,  is  governed, 
and  experiencing  that  delight  which  a  contemplation  of  Nature  affords — 
how  it  ennobles  their  di^  occupation,  fills  their  leienre  hours,  and 
teaches  them  to  observe  and  think.  But  what  intellectual  repources 
pf  this  kind  has  a  young  man  who  leaves  a  aohool  conducted  on  the 
piesent  system  P  Is  he  not  nearly  as  much  a  stranger  on  this  beantif  ol 
earth  a«  when  he  first  came  npo    'ityand  where  will  he  find  time,  amid 
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the  tarmoil  of  life,  to  gain  that  knowledge  so  necessary  to  him  now- 
adays, but  which,  daring  the  many  years  of  his  school  life,  was  with- 
held? 

I  tmst  you  will  not  think  I  am  overstepping  my  priyileges  in  thns 
openly  expressing  my  opinion  abont  the  present  mode  of  teaching  the 
rising  generation,  bnt  I  shonld  neither  be  doing  my  duty,  nor  deserve 
the  honourable  position  in  which  yon  have  phioed  me,  ^d  I  not  state 
fearlessly  and  withont  restraint,  my  convictions  on  the  snbject.  Bnt, 
I  repeat,  that  should  not  some  attention  be  soon  paid  in  onr  schools  to 
the  study  of  physical  science,  the  time  is  not  distant  when  in  the  race 
of  life  and  in  the  competition  with  young  men  from  other  countries, 
our  colonial  youth  will  be  left  far  behind.  However,  I  have  no  doubt 
that  many  years  will  not  elapse  before  the  people  of  Great  Britain, 
which  of  all  nations  has  the  most  practical  national  sense,  will 
thoroughly  remedy  the  evil,  and  that  there  will  be  no  country  on  the 
face  of  the  earth  where  the  study  of  physical  science  is  more  fostered, 
so  as  to  preserve  to  that  empire  its  pre-eminence  in  the  great  race  of 
nations,  in  which,  after  all,  the  arts  of  peace,  civilization,  and  industry 
will  give  the  ultimate  decision.  I  have  detained  you  too  long  upon  a 
subject  which,  during  the  last  few  years,  has  been  treated  by  such  able 
and  distinguished  men,  that  perhaps  I  could  have  left  it  in  their  hands 
had  I  not  thought  it  my  duty  to  allude  to  it. 

In  order  to  honour  more  fully  the  memory  of  that  illustrious  navi- 
gator who  was  the  real  discoverer  of  New  Zealand,  we  have  fixed  the 
day  of  our  anniversary  dinner  upon  the  day  when,  one  hundred  years 
ago,  Captain  Cook  landed  officially  in  New  Zealand,  and  it  is  from 
that  day  that  the  blessings  of  civilization  have  been  bestowed  upon 
these  beautiful  islands.  Captain  Cook  was  forty-one  years  old  when 
he  reached  our  coasts,  he  being  bom  on  the  27th  August,  1728.  He 
was  in  every  respect  a  son  of  the  people,  having  raised  himself  from 
the  ranks  by  his  knowledge,  honesty  of  purpose,  and  courage — one  of 
the  most  remarkable  men  which  the  18th  century  produced.  He 
not  only  advanced  far  into  the  Arctic,  but  also  explored  three  times 
the  Antarctic  Zone,  which  had  never  been  visited  before.  It  is  from 
him  that  we  not  only  obtain  the  earliest  reliable  accounts  of  most  of 
the  islands  of  the  Pacific  Ocean,  of  the  north-west  coast  of  America, 
of  Behring's  Straits,  and  of  the  Antarctic  regions  :  but  he  also  fixed 
astronomically  innumerable  points  on  the  coasts  visited  by  him,  gene- 
rally with  such  admirable  accuracy  that  we  still  look  upon  them  as 
reliable  authorities.  His  accounts  of  the  geographical  features  of  the 
countries  visited  by  him,  and  of  the  manners  and  customs  of  their 
inhabitants,  are  also  among  the  most  reliable  and  valuable  we  possess. 
He  died  in  the  cause  of  science-— an  irreparable  loss  not  only  to  his 
country,  but  to  the  world  at  large.  Truly  he  may  claim  to  be  called 
the  Columbus  of  the  Pacific  Ocean,  and  the  inhabitants  of  the  Aus- 
tralian Colonies  and  New  Zealand  owe  him  a  great  debt  of  gratitude, 
because  it  was  his  foresight  and  his  excellent  judgment  of  the  natural 
capabilities  of  the  countries  visited  which  principally  directed  the  at- 
tention of  the  statesmen  of  the  mother  country  to  these  distant  lands, 
where  now  a  branch  of  the  Anglo-Saxon  race  is  occupied  in  laying  the 
foxmdations  of  an  empire  which,  in  centuries  not  far  distant  from  our 
own,  will  be  ranked  amongst  the  first  of  the  earth. 

Although  ■  every  intelligent  inhabitant  of  this  country  honours  the 
name  of  Captain  Cook,  would  it  not  be  possible  to  show  this  by 
another  mark  of  our  respect  P  and  I  therefore  do  not  hesitate  to  offer 
a  suggestion  which  I  hope  will  be  taken  up  and  acted  upon  by  our 
legislators.  Hitherto,  great  confusion  has  prevailed  relative  to  the 
name  of  this  island,  which  is  called  both  the  Middle  and  South  Island. 
The  appellation  Middle  Island  is  a  mistake,  as  the  size  of  Stewart's 
Island  precludes  it  from  being  ranked  with  the  two  others.  The  most 
eminent  geographers  of  Great  Britain  and  of  the  Continent  of  Europe 
— such  men  as  Arrowsmith,  Keith  Johnston,  Petermajin,  Hochstetter, 
&o.^-call  it  always  the  South  Island  ;  while  in  New  Zealand,  even  in 
official  documents,  it  is  called  sometimes  by  the  one,  sometimes  by 
the  other  name.  In  order  to  avoid  further  misunderstanding,  would 
it  not  be  appropriate  to  give  this  island  the  name  of  Cookland  P  for, 
so  far  as  I  am  aware,  no  country  visited  by  that  illustrious  navigator 
has  been  so  designated ;  or  in  case  of  the  Northern  Island  claiming 
that  name,  on  the  ground  of  its  being  the  first  part  of  the  country 
where  Captain  Cook  landed,  might  not  another  distinct  name  be  given 
to  it  P  D'Urville  Land,  Antipodes,  and  Alexandra  Land,  having  already 
been  proposed.  I  should  have  suggested  it  should  be  called  Tasman 
Land,  had  not  the  inhabitants  of  Tasmania  rightly  appropriated  it  to 
their  island.  However,  I  am  quite  content  to  have  mooted  the  sub- 
ject, and  leave  it  in  the  hands  of  our  legislators  to  move  in  the  matter, 
which,  as  I  believe,  deserves  some  consideration  at  their  hands. 

I  have  to  congratulate  yon  upon  the  near  completion  of  the  new 
museum  building,  where  it  will  be  possible  to  find  the  necessary  room 
for  the  proper  arrangement  of  the  collections  belonging  to  the  pro- 
vince, and  to  which  the  public  has  so  liberally  contributed ;  and  I  am 
proud  to  say  that  our  institute  may  claim  some  little  credit  in  the 
work  of  bringing  about  this  desirable  result,  it  having  for  several 
years  urged  the  erection  of  a  proper  building  upon  the  Provincial 
Government,  and  those  of  our  members  who  also  hold  seats  in  the 
Provincial  Council  having  likewise  laboured  in  the  same  direction. 


The  report  of  your  council,  laid  before  yon  on  the  8th  of  JvHj  in 
this  year,  justly  points  out  that  we  all  have  cause  to  be  satisfied  witii 
the  advance  made  by  the  society  during  the  past  year  with  the  acces- 
sion of  new  members,  and  its  general  prospects  in  the  future.  Our 
principal  aim  being  to  promote  the  intellectual  and  material  progrm 
of  Canterbury,  a  great  deal  still  remains  to  be  done  towards  aocom* 
plishing  so  desirable  an  object.  At  the  same  time  I  may  claim  the 
sympathy  and  assistance  of  the  inhabitants  of  the  province  for  on 
'  society,  which  can  only  progress  when  the  province  at  large  takes  aa 
interest  in  our  doings  and  angments  our  ranks,  so  that  we  may  gain 
more  workers  in  the  common  field  of  inquiry.  Will  you  here  aUow 
me  to  offer  you  my  warmest  and  most  sincere  thanks  for  the  honooi 
you  have  done  me  in  again  electing  me  your  president,  and  will  yon 
kindly  receive  my  promise  that  I  will  endeavour  to  do  my  duty  to  tiie 
society  to  the  best  of  my  ability?  I  desire,  however,' to  express  a  hope 
that  you  will  allow  me  to  retire  at  the  next  election  into  your  ranka, 
giving  place  to  some  other  member,  who  will  be  able  to  oondnct  the 
business  of  the  Philosophical  Institute  more  efficiently  than  I  hsTd 
done. 

Although  much  has  been  discovered,  and  wonderful  inventions  have 
been  made,  a  great  deal  of  the  general  field  of  inquiry  stiU  remaini 
unexplored ;  not  to  speak  of  the  peculiar  rewards  which  New  Zealand 
offers  to  the  student  and  lover  of  nature.  Let  us,  therefore,  strive  to 
contribute  our  share  towards  the  accumulation  of  those  /acts,  bj 
inductive  reasoning,  on  which  sound  knowledge  can  only  be  gaiiied, 
and  however  small  the  mite  which  we  may  be  able  to  add,  it  will 
always  be  some  addition  towards  the  great  mental  edifice  raised  faj 
the  intellect  of  mankind  to  the  glory  of  that  First  Intelligettt  Cause, 
in  Whom  all  ultimate  knowledge  rests,  Whom  we  vainly  seek  to  con- 
ceive or  to  understand,  and  "in  Whom  we  live,  and  move,  and  have 
our  being." 


FOREIGN  ACADEMIES. 


THE  PBENCH  ACADEMY. 

Pabis,  Januabt  17th.— This  meeting  was  a  short  one,  and  not  of 
very  much  interest.  Herr  Helmholtz  thanked  the  Academy  for  his 
election.  M.  EUe  de  Beaumont  having  read  the  correspondence  of  the 
day,  a  lecture  was  delivered  by  M.  Dum^ry  on  the  subject  of  rail- 
roads with  a  central  rail.  It  was  pointed  out  that  this  system  lud 
not  yet  been  sufficiently  extensively  employed— the  trial  on  Mont 
Cenis  being  a  limited  one — and  yet  that  it  offers  many  advantages, 
great  economy  in  the  working  expenditure  of  the  line  would  be  ob- 
tained by  this  mode,  and,  in  attaining  the  ordinary  speed  of  40 
kilometres  an  hour,  the  expenditure  of  coal  would  be  about  48  cen- 
times the  kilomHre. 

A  memoir  was  presented  by  M.  Maumend  in  support  of  a  new 
chemical  theory  recently  published  by  him,  and  which  he  complains 
that  chemists  high  in  the  scientific  world  have  not  given  a  fair  degree 
of  attention  to. 

M.  Brongniart  then  presented  a  note  from  M.  Bose,  relative  to  M. 
Prillieux's  recent  researches  on  the  influence  of  light  on  the  moremeni 
of  the  chlorophyll  corpuscles.  The  motion  of  the  chlorophyll  cor- 
puscles is  not,  he  says,  produced  separately  in  each  individual  oor- 
puscle.  On  the  contrary,  the  light  affects  a  mass  of  matter  which 
incloses  a  number  of  corpuscles,  and  moves  them  bodily  along  with  it. 

M.  Delaurier  described  some  of  the  results  of  his  researches  on  the 
electro-chemical  theory.  He  believes  that  in  chemical  decompoeitioii 
produced  by  heat  the  appearance  of  electricity  is  purely  aoddentaL 
Further,  he  states  that,  with  rare  exceptions,  the  metalloids,  whether 
solid,  liquid,  or  gaseous,  and  whether  combining  with  each  oth^  or 
with  the  metal,  do  not  disengage  electricity.  He  further  seeks  to 
explain  why  amalgamated  zinc  gives  more  electricity  than  ordinaiy 
zinc. 

M.  Jules  Bouby  gave  a  description  of  the  method  of  prodnciBg 
artificial  wells,  and  stated  the  conditions  under  which  efforts  in 
this  direction  should  be  made. 

M.  Bernard  Benand  communicated  some  observations  on  the  fosaii 
plants,  and  especially  the  ferns  of  Cluny.  His  investigations  upon 
the  stems  and  fronds  of  the  ferns  of  this  region  lead  him  to  believe  ih§k 
the  so-called  ferns  are  really  closely  related  to  the  Lycopodiaoese. 

The  tables  of  the  Academy  were  covered  with  specimens  of  a  now 
species  of  workmanship  in  metal  by  Mr.  Isaac  Adams,  of  Boeton. 
and  called  nickelization.  Following  up  M.  BecquereVs  electro-chemioal 
researches,  Mr.  Adams  has  succeeded  in  covering  metallic  objeets  witb. 
a  layer  of  pure  nickel  of  any  required  thickness.  The  faOxixes  la. 
this  process  hitherto  were  caused,  he  thinks,  by  the  use  of  very 
quantities  of  alkalis.  The  most  successful  bath  is,  he  finds,  one 
posed  of  a  neutral  solution  of  a  double  salt  of  nickel  and  Am«fir>Tiia. 

M.  Becquerel  remarked  that  he  himself  had  alwagrs  used  the  donUi. 
salts  of  nickel  and  ammonia,  and  that  in  this  way  he  had  succeeded  b 
getting  thick  layers  of  nickel  and  even  cobalt  and  ohrominm* 
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If.  Wortz  preaented  a  note  on  behalf  of  Signor  BoBsi,  of  Tnrin,  on 
the  Byntheais  of  propylic  alcohol.  This  is  the  method.  Ordinary  ether 
18  traoiBformed  into  oyanide  of  ethyl,  then,  by  known  processes,  pro- 
pionic acid  and  propionic  aldehyde  are  produced.  Finally,  this  last 
is  hydrogenixed  by  If.  Wnrtz's  method,  and  the  alcohol  is  thus 
obtained. 

M.  Moehler,  a  Boasian  engineer,  presented  a  geological  map  of  the 
wsstem  iMurt  of  the  Onral  mountains ;  the  results  differ  very  decidedly 
from  those  of  Sir  Boderick  Murohison  and  M.  Temeuil. 

Beplying  to  the  objections  raised  by  M.  Dubmnfaut,  M.  Wullner 
described  some  very  precise  spectroscopic  experiments,  in  which  he 
ptored  that  the  gases  in  the  capillary  tubes,  described  by  him  recently, 
ue  pure  gases.  Their  bright  bands  correspond  exactly  with  the  black 
bands  of  the  solar  spectrum,  as  mapped  out  by  M.  Angstr&m. 

M.  Feltz  contradicts  the  well-known  recent  experiments  which  seem 
to  show  that  the  white  blood-corpuscles  trarerse  the  walls  of  the 
capillaries.  He  attempts  to  demonstrate  the  absence  of  apertures  of  the 
capillaries.  We  should  like  to  know  by  what  delicate  method  he  effects 
soch  a  demonstration. 

M.  Cheyreul  presented  the  first  volume  of  the  collected  works  of  M. 
MiUon,  which  are  being  edited  by  his  former  pupil  and  collaborateur, 
M.  Beiset. 

H.  Delaunay  haying  giren  a  lecture  on  M.  Puyseux's  works  upon  the 
■eealar  acceleration  of  the  mean  motion  of  the  moon,  the. meeting 
terminated. 
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Tollee'  New  Method  of  Illuminating  Opaqiie  Objects  under 
High  Powers. — ^A  description  is  given  in  the  Monthly  Microscopical 
Journal  of  Professor  Smith's  plan  and  others,  but  the  writer  thinks 
that  none  of  these  methods  have  come  into  general  use ;  the  great  dif- 
ficulty with  them  has  been  that  most  of  the  light  is  reflected  to  the 
eye  of  the  observer  by  the  lenses,  before  reaching  the  object,  thus  pro- 
ducing a  glare,  which  renders  the  object  indistinct.  By  very  careful 
and  tedious  manipulation,  the  writer  has  sometimes  obtained  a  pretty 
good  eCEset  with  Professor  Smith's  illuminator,  but  more  often,  after 
working  a  long  time,  has  failed.  Soon  after  Professor  Smith's  instru- 
ment was  described,  Mr.  ToUes,  then  in  Canastota,  produced  an 
instrument  varying  materially  from  the  others.  In'  this  a  prism  is 
inserted  in  the  aide  of  the  objective,  between  the  front  and  middle 
combinations,  of  such  a  shape  that  a  beam  of  light,  received  at  the 
aide  of  the  objective,  is  thrown  by  a  totally  reflecting  surface  through 
one  aide  of  the  front  lens,  at  such  an  angle  that  none  of  it  is  reflected, 
but  all  passes  through  and  is  condensed  on  the  object,  and  from  that 
refleeted  back  to  the  eye.  Only  one  of  these  instruments  (now  owned 
hj  a  physician  of  Boston)  was  then  made.  Becently  Mr.  Tolles  has 
made  two  more  of  them,  and  their  performance  is  such  as  to  promise 
that  little,  if  any,  improvement  can  be  expected  in  this  direction. 
Opaque  obgecta  are  seen  with  ^  in.  and  I  in.  objectives  (from  200 
to  500  diameters),  brilliantly  illuminated  on  a  black  background. 
The  appearance  of  diatoms  is  similar  to  that  obtained  with  the 
parabola,  but  the  details  of  surface  are  shown  with  a  distinctness 
never  before  seen.  Of  how  much  utility  this  is  to  prove,  and  what 
discoveries  are  to  be  made  in  the  works  of  nature  with  it,  are  among 
the  problems  that  the  microscopists  are  called  on  to  solve. 

Hew  Prooeae  of  Fhoto-Iiithography. — ^Mr.  Francis,  of  the  Athe- 
nsnm  Press,  havingsecured  the  invention  from  Mr.  Griggs,  has,  aooordicg 
to  the  Builder,  introduced  an  entirely  new  method  of  producing  copies 
of  prints  and  picturea  to  the  publishing  world.  The  combination  of 
photography  with  lithography  was  first  attained  by  Sir  Henry  James, 
of  the  Topographical  Department,  but  the  process  of  Mr.  Griggs 
daima  to  be  a  considerable  advance  on  the  original  invention.  Mr. 
Griggs  takes  a  photograph  of  a  print  or  picture  in  the  ordinary  way, 
but  npon  paper  prepared  in  a  manner  only  known  to  himself.  The 
photograph  thus  taken  is  laid  npon  the  stone  and  transferred,  as  in 
simple  lithography,  when  it  produces  copies  of  the  original  picture 
with  aoouracy  and  clearness. 

The  ZTew  Goal  DlBOoreries  in  India. — ^The  question  as  to  the 
pcedse  character  of  the  mineral  discovered  in  the  Kistnah  district  is 
al  present  attracting  considerable  attention,  and  d  propos  of  it,  the 
Mining  Journal  haa  received  from  Colonel  F.  Applegath,  of  Yizana- 
gxam  (who  it  will  be  remembered,  found  and  burnt  coal  at  Jaggiapetta 
•ome  years  ago),  a  amall  specimen  of  the  fuel,  which  may  be  examined 
at  ita  office  by  tiiose  interested.  The  specimen  forwarded  is  too  small 
to  permit  of  a  decided  opinion  being  formed  respecting  it,  but  Dr. 
Baaj.  H.  Paul,  F.C.S.,  to  whom  it  has  been  submitted,  states  that  it 
appears  to  posaess  all  the  characteristics  of  a  lignite  or  brown  coal. 
Tnm,  the  fact  mentioned,  that  the  sample  is  taken  from  near  the 
J,  he  considers  it  would  not  be  possible  to  judge  with  certainty 

the  quality  of  the  mineral  aa  fuel,  though  it  is  probable  it  would 
fKove  rery  Taloable  in  this  respect,  especially  in  India. 


The  Speotrum  of  tbe  Fire-Fly. — ^The  apectmm  given  by  the  light 
of  the  common  Fire-fly  of  New  Hampshire  (PhotinnsP)  is  described 
by  Mr.  0.  A.  Ydung,  in  the  current  number  of  the  American  Natwralist, 
as  being  perfectly  continuous,  without  trace  of  lines  either  bright  or 
dark.  It  extends  from  a  little  above  Fraunhofer's  line  C,  in  the  scar- 
let, to  about  F  in  the  blue,  gradually  fading  out  at  the  extremities. 
It  is  noticeable  that  precisely  this  portion  of  the  spectrum  is  com- 
posed of  rays,  which,  while  they  more  i>owerfully  than  any  /)ther8 
affect  the  organs  of  vision,  produce  hardly  any  thermal  or  actinic 
effect.  In  other  words,  very  little  of  the  energy  expended  in  the  flash 
of  the  Fire-fly  is  wasted.  It  is  quite  different  with  artificial  methods 
of  illumination.  In  the  case  of  an  ordinary  gaslight  the  best  experi- 
ments show  that  not  more  than  one  or  two  per  cent,  of  the  radiant 
energy  consists  of  visible  rays ;  the  rest  is  either  invisible  heat  or 
actinism  ;  that  is  to  say  over  ninety-eight  per  cent,  of  the  gas  is  wasted 
in  producing  rays  that  do  not  help  in  making  objects  visible. 

Permeability  of  Caoutchouc  Tubes. — In  a  paper  in  Cosmos  of 
December  25th,  1869,  M.  Jonant  states  that,  from  a  series  of  experi- 
ments he  has  made,  the  following  conclusions  may  be  drawn: — ^A 
vulcanized  caoutchouc  tube  of  1*2  m.m.  thickness,  and  having  a 
surface  of  33'60  sq.  m.m.,  loses,  in  three  days,  by  diffusion,  21*8  per 
cent,  of  hydrogen,  while  11*2  per  cent,  of  air  has  at  the  same  time 
entered.  That  the  non-vulcanized  caoutchouc  tubing  is  by  far  less 
permeable  for  gases  is  proved  by  the  following  facts: — ^A  tube  of 
the  last-named  substance,  having  50 '00  sq.  m.m.  surface,  haa  been 
submitted  to  the  same  experiment  during  twenty-eight  days,  and  lost 
daring  that  time,  by  diffusion,  22'6  per  cent,  of  hydrogen,  while  only 
5*6  per  cent,  of  atmospheric  air  entered  the  apparatus,  which  was 
arranged  precisely  alike  for  both  experiments,  and  so  constructed  as 
to  indicate  any  change  of  pressure  going  on  internally  by  means  of 
manometer  tubes.  The  permeability  of  caoutchouc  for  gases  is  a  Well- 
established  fact,  and  a  consequence  of  its  peculiar  structure. 

Increasing  Use  of  Nitrous  Oxide  Oaa  aa  an  Ansasthetio. — 
From  inquiries,  we  have  been  able  to  ascertain,  says  the  British 
Medical  Journal^  that  the  use  of  nitrous  oxide  gas  as  an  ansssthetic 
continues  steadily  to  increase  over  the  country,  and  that  the  amount 
made  by  manufacturers  in  London — chiefly  by  Messrs.  Coxeter  &  Sons 
and  George  Barth  &  Co. — cannot  be  much  under  60,000  gallons  per  « 
annum,  representing  on  the  rough  the  production  of  ansesthesia  in 
about  15,000  individuals.  This  increase  arises  almost  entirely  from 
its  popularity  among  dentists.  The  gas  has  received  comparatively 
little  encouragement  from  surgeons.  This  may  be  easily  explained  by 
the  great  expense  of  the  gas  in  even  slightly  prolonged  operations, 
and  the  cumbrous  nature  of  the  apparatua  required  for  its  use.  Its 
undoubted  safety  and  rapidity  of  action,  as  compared  with  chloroform 
and  other  ethers,  and  the  minimum  of  annoyance  resulting  from  its 
after-effects,  have  been  duly  appreciated  and  practically  recognized  by 
dentists. 

Vesuvine. — Under  this  name,  M.  Knosp  has  brought  into  com- 
merce a  dye  material  belonging  to  the  class  of  aniline  dyes,  which  is 
reported  by  a  contemporary  to  be  sold  in  the  state  of  paste  and 
powder.  This  dye  yields  shades  of  bright,  as  well  as  deep  orange,  and 
bright  brown,  and  is  suitable  for  dyeing  silk,  wool,  and  cotton ;  but 
this  latter  fabric  has  to  undergo  a  series  of  mordanting  processes 
before  it  is  in  proper  state  to  receive  the  dye. 

TJtiUaing  the  Printing  Ink  on  Old  Papers. — ^According  to  the 
Frankfort  Zeitung,  a  discovery  has  been  made  by  Herr  Eircher,  of 
Wurtemburg,  of  a  new  means  of  using  old  printing  ink.  The  essential 
part  of  the  discovery  is  that,  by  a  peculiar  process,  the  ink  can  be 
completely  removed  from  the  surface  of  the  paper,  at  a  cost  of  two 
shillings  (one  gulden)  for  every  hundred  pounds  of  printed  paper,  and, 
further,  the  material  is  then  ready  for  use  again. 

How  to  Make  Artificial  Porphyry. — ^The  Cliemical  News,  giving 
an  abstract  of  a  recent  paper  by  MM.  Sepulchre  and  Ohressen,  says 
that  these  savants  have  perfectly  succeeded  in  utilizing  the  slag  of  the 
iron  blast  furnaces  for  the  manufacture  of  paving-stones,  which  with- 
stand a~  crushing  weight  of  more  than  400  kilos,  per  square  centim., 
and  have  answered  for  the  purpose  of  paving  several  streets  at 
Brussels  and  Paris,  and  stood  heavy  traffic  far  better  than  even  the 
celebrated  Quenast  stones.  The  streets  paved  with  this  material  at 
Brussels  have  a  heavy  gradient. 
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WEDNESDAY,  January  26th. 

Society  of  Arts,  8  p.m.  "  On  tbe  Modes  of  Beading  in  Use  by  the  Blind, 
and  the  Means  for  Arriving  at  Uniformity/*  by  Thomas  Armitage» 
Esq.,  M.D. 

Arohnologioal  Association,  8  p.m. 
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0«dogieal  SocMy,  8  p-m.  ''On  tbe  Cntt  of  Norfolk  and  anodated 
^dfl,"  by  Jofeph  Pnrtwieb,  Ebq.,  IVRS.,  F.O.8.  "On  the  FomQ 
Comb  of  the  South  AostnUan  Teiiiaiy  Dvporita,"  bj  Dr.  P.  Murtin 
Dnnoan,  F.KS.,  8eo.6.&  "Note  on  a  Terr  lam  undsMribed 
Wealden  Vertabra,"  bj  J.  W.  Hulke,  ISaq,,  Y.K&,,  F.O.8. 

Fbiloaopbical  Soolety  of  Olaagow,  8  p.m.  "On  the  Sdeniiflo  Principles 
affeotinff  the  Solrency  of  a  life  ABBunnoe  Compaoyy  and  the  extent 
to  which  the  Public  can  be  protected  against  thdr  Violation,"  by 
Mr.  James  B.  Macfadyen,  Fellow  of  the  Faculty  of  Actoariea  df 
Scotland. 

Belfast  Natural  History  Society,  and  the  Belfast  Naturalists*  Field  anb, 
8  p.ni.  A  Paper  will  be  communicated  by  Mr.  Bobert  W.  Armstrong, 
of  the  Belleek  Pottery  Works,  County  Fermanagh,  lUustrative  of  the 
Manufacture  carried  on  there. 

THURSDAY.  27th. 

Boyal  Society,  8.80  p.m.  "Obaerrations  on  the  Temperature  of  the 
Strata  taken  during  the  Sinking  of  the  Rose-bridge  Uolliery,  Wigaa, 
1868-9/'  by  B.  Hull,  F.R.S.  "On  the  Action  of  Rays  of  Hi^h 
Refrangibility  upon  Gaseous  Matter,"  by  Prof.  TyndaU,  F.RS. 
"  Remarks  on  tne  Recent  Eclipse  of  the  Sun  as  Obserred  in  the 
United  States,"  by  J.  N.  Lockyer,  F.R.S.  '<  On  the  Theory  of  Con- 
tinuous Beams,"  by  J.  M.  Heppel.  "Remarks  on  Mr.  Heppel's 
Theory  of  Continuous  Beams,"  by  Prof.  Macquom  Rankine,  F.R.S. 

London  Institution,  7.80  p.m. 

Society  of  Antiquaries,  8.30  p.m. 

Zoological  Society,  8.80  p.m.  Prof.  Owen  will  communicate  a  letter  horn 
ur.  J.  Haast  "On  the  Discoveiy  of  Cooking-pits  and  Kitchen- 
middens  containing  Remains  of  species  of  Dinomis,  in  Canterbury 
Settlement,  New  Zealand."  Mr.  6.  Dawson  Rowley,  F.Z.8.,  will 
exhibit  some  birds. 

Philosophical  Club,  6  p.m. 

Newcastle  Chemical  Society,  7.80  p.m. 

FRIDAY,  28th. 

Royal  Institution,  9  p.m.  Lecture  by  Prof.  Odling  "On  the  late  Prof. 
Graham's  Scientific  Work." 

Quekett  Microscopical  Club,  8  p.m. 

East  India  Association,  8  p.m.  "On  the  Delay  of  Justice  to  Indian 
Appellants  in  England  :  its  Causes,  Consequences,  and  Possible 
Remedy,"  by  Mr.  W.  Tayler. 

ainical  Society,  8.80  p.m. 

Old  Change  Microscopical  Society.     Prof.  Rymer  Jones*s  last  Lectors 
t  "On  Comparative  Anatomy." 

SATURDAY,  2»th. 
Royal  Institution,  8  p.m.    "On  Meteorology,"  by  Mr.  R.  Scott. 

MONDAY,  81st. 

King's  CoUece,  8  p.m.  "On  the  Preralent  and  Fatal  Diseases  of  the 
ISnglish  Population  from  the  Earliest  Times  to  the  dose  of  the  18th 
Century,"  by  Prof.  Guy. 

Society  of  British  Architects,  8  p.m. 

Medical  Society  of  London,  8  p.m. 

London  Institution,  4  p.m. 

Institute  of  Actuaries,  7  p.m. 

Philosophical  Sooietv  of  Glasgow,  Chemical  Section,  8  p.m.  "On  the 
History  of  Madder,  the  various  Inyestigations  relating  to  its  Charac- 
ter and  Composition,  and  the  proposed  Sources  of  Artificial  Aliza- 
rine," by  Mr.  John  Christie. 

Torquay  Natural  History  Society,  noon.  "On  the  Noachian  Deluge," 
by  the  Rer.  T.  R.  R.  Stebbing,  M.A. 

TUESDAY,  February  1st. 

Royal  Institution,  8  p.m.  "  On  the  Architecture  of  the  Human  Body,*' 
by  Prof.  Humphry. 

Institution  of  Civil  Engineers,  8  p.m. 

Pathological  Society,  8  p.m. 

Anthropological  Society,  8  p.m.  "  On  the  Negro  Slaves  in  Turkey,"  by 
Major  Frederick  MilUngen,  F.RO.S. 

Syro-Egyptian  Society,  7.30  p.m. 

Dr.  B.  W.  Richardson's  Lecturee  "  On  Experimental  and  Practical  Medi- 
cine," 5  p  m.,  at  12,  Hinde-street,  W. 

Leeds  Philosophical  Society,  7.80  p.m.  "The  'Comus'  of  Milton,"  by 
the  Rev.  C.  B.  Eden,  M.A. 

WEDNESDAY,  2nd. 

Society  of  ArtfiL  8  p.m.  "  On  Recent  Improvements  in  Small  Arms,"  by 
Gapt.  0.  Hea. 

Pharmaceutical  Society,  8  p.m. 

Royal  Society  of  literature,  8.80  p.m. 

Obstetrical  Society,  8  p.m. 


AOADXMT  or  Natubal  Scibhc^  Philadxlfhia.— Profenor  ComT 
communicatkRi  has  been  received,     we  are  much  obliged  to  him.    ws 
shall  be  glad  to  receive  from  him  a  raeular  report  of  meetings,  and  notsi 
of  any  novelties  in  the  wide  field  in  inudi  he  nimself  labours. 

"  Thb  Book  or  Birds."— Messn.  Cassell's  note  has  been  received.  We 
shall  send  a  private  reply  in  a  day  or  two.  The  illustrations  are 
excellent. 

SocuTT  roB  EvoouiuaEiiSRT  or  Fnfi  Arts.— The  Secretary  wQl 
please  accept  our  best  thanks  for  his  kindness  in  forwarding  the  ticMs. 

L'HoMia  PBUiTir.— Messrs.  Hachette's  second  letter  has  reached  us 
and  we  are  obUffed  for  the  trouble  they  have  taken  in  the  matter.  Mesan. 
Chapman  k  Biall  have  also  written  to  us.     Their  conditions  shall  be 
faithfully  observed. 

WATKBFBOOr  HAHonroB. — ^In  reference  to  our  correspondent's  inqni 
we  be^'to  say  that  we  will  give  an  early  notice  of  this  ingenioa 
invention. 

PROnsBBOB  HnxLXT's  Ckltb.— "H.  H.  S.*— ThankB  for  yoor  letter. 
Clearly  the  aigximents  did  not  leave  a  forcible  impression  on  your  mind, 
or  yon  would  have  been  able  to  reproduce  them.  We  have  seen  the 
paper  referred  to,  and  the  Devonshire  man's  productions.  The  whole 
view  is  speculative.  There  exist  no  statistics  of  a  reliable  character  on 
the  subject.  We  shall,  however,  be  glad  to  publish  anything  "  H.  H.  6." 
or  any  other  courteous  correspondent  has  got  to  say  on  the  subject. 

Thb  Bunch  Obass.— We  are  much  obliged  to  the  editorof  the  J^orawr 
for  his  prompt  reply  and  kind  promise.  We  shall  be  glad  to  receive  the 
parcel  as  eariy  aa  convenient. 

FOBXIOK  Gboloot.— "  O.  A.  L."— Already  our  arrangements  are  made 
with  a  well-known  worker  and  writer.  We  hope,  however,  to  send  yea 
something  soon.  Meanwhile,  we  shall  be  glad  to  reoeive  an  ocoasSonal 
note  from  you. 

"  BiBDB  AKD  RBFTILE&"— Messrs.  Chapman  k  HaH  are  thanked. 

Thb  Aib  Metkb. — "L.  C." — It  shall  be  noticed  in  an  early  issue. 

UNDEROROUin)  Rtvbrs. — "B."  is  referred  to  our  reriews  in  tiiis  num> 
her.    The  Mammoth  Cave  of  Kentucky  is  beautifully  illustrated. 

MAOiTEnsM  IN  Disbase.— "  S.  A."— The  pamphlet  was  duly  reoeivsd. 
We  do  not  think  that  our  opinion  of  the  views  it  contains  would  enhance 
either  its  sale  or  its  authoi^s  reputation.  The  writer  diould  consult  the 
woriLB  of  Duchenne,  Beoquerel,  and  the  recent  German  treatise  of  Mayer 
and  others.    The  literature  is  far  vaster  than  he  appears  to  be  aware  of. 

liBOLANCHlS  Cbll.— "I.  K  G.  P." — As  yet  we  have  not  been  very  sao- 
cessf ul.  The  current  appears  very  feeble,  and  a  metallic  deposit  on  the 
ainoode  seems  to  interfere  with  the  current.  We  shall  say  more  when  we 
have  had  it  longer  under  notice. 

Damfnbss  in  Beds. — ^Apps  in  the  Strand  sells  a  sort  of  popular  hygR>> 
meter  for  detecting  the  amount  of  dampness  of  beds. 

Dr.  Bastian'8  Cbmbnt.— "T.  V."->Of  Mr.  Ladd,  Beak-street^  Regent- 
street. 

Rkoobdino  RAiN-OAUaB.— "  Meteorologist"— Apps  has  a  good  instru- 
ment of  the  kind ;  it  is  his  own  invention,  we  believe. 

A  Thbodoutb  roB  Tbayellerb.— "  F.R.G.S."— We  believe  ttat 
the  little  apparatus  sold  by  Casella,  of  Hatton  Garden,  is  about  the 
best.    Call  and  see  it. 

The  Mechanics  or  the  Sewing  Machine. —  "A  Governess.** — Hw 
electro-magnetic  method  has  not  been  used.  Lenoii^s  gas-engine  wonUl 
be  a  simple  and  not  expensive  power. 

Opium  in  Tobacco.—"  H.  T.  W."— It  is  said  to  be  in  Manillas.    Th 
last  number  of  the  Chemical  Newt  in  its  answers  to  correspondents  givsi 
a  method  of  detecting  opium  in  tobacco. 


NOTICES. 


All  persons  failing  to  obtain  a  regular  supply  of  this  journal  Haaof^ 
their  local  agent  may  insure  its  promot  receipt  upon  tbe  day  of  pnbUca^ 
tion  by  forwuding  their  name  and  address  to  the  publishers,  at  75,  Gntti 
Queen-street,  together  with  a  remittance  in  accordance  with  the  subjoinedL 
modified  soUe  of  subscription  (which  includes  postage),  vis. — 

£.  8.    d. 

One  Year's  Subscription    0  17    6 

Half     „  „  0    9    0 

Quarter  „  0    6    0 

Subscriptions  in  all  cases  to  be  paid  in  advance. 

These  terms  practically  abolish  the  chai^  for  postage,  and  th< 
our  readers  who  have  hitherto  been  inconvenienoied  by  the  apathy 
inattention  of  their  newsagents  will  henceforth  be  saved  trouble, 
anoe,  and  extrift  cost  in  procuring  this  journal. 


7«b.  1,  1670.] 
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WEBNE8BAY,  FEBBUABY  2,   1870. 

THE  CHAIR  OF  BOTANY  IN  THE  ROYAL  COLLEGE 

OF  SCIENCE,  DUBLIN. 

is  regarded  in  this  country  as  one  of  the  stereo- 
typed misfortunes  of  Irish  science  that  the 
Government  appointments  to  scientific  chairs  in 
the  sister  island  are  almost  invariably  what  are 
vulgarly  styled  jobs.  Certainly,  the  history  of  the 
selection  of  candidates  for  many  of  the  chairs  in  the  Qaeen's 
Colleges  would  appear  to  justify  this  view,  and  now  we  hear  of 
another  instance  in  which,  as  it  seems,  a  very  flagrant  injustice 
has  been  done  to  the  claims  of  Irish  scientific  men.  We  last 
week  briefly  alluded  to  the  appointment  of  Mr.  Dyer,  of 
Cirencester  College,  to  the  vacant  chair  of  Botany  in  the  Royal 
College  of  Science,  or  Museum  of  Irish  Industry,  as  it  used  to 
be  styled.  We  mentioned  at  the  same  time  that  the  opinion 
of  the  Irish  press  was  very  strongly  expressed  upon  the  sub* 
ject,  and  that  it  altogether  disapproved  of  the  selection  which 
the  Government  has  made.  We  shall  now  lay  before  our 
readers  a  few  of  the  facts  connected  with  the  case,  so  that  they 
may  see  the  grounds  on  which  it  is  alleged  that  the  Kensington 
authorities  have  acted  unfairly  towards  Irish  science. 

The  Royal  College  of  Science,  as  it  is  now  styled,  is  an 
institution  established  some  years  since  in  Dublin,  in  connection 
with  the  Science  and  Art  Department  of  the  Committee  of 
Council  on  Education,  and  is  placed  under  the  direction  of  Sir 
Robert  Kane.  It  is  situate  in  a  commanding  position  in 
Stephen's  Green,  has  a  very  excellent  and  well-lighted  museum, 
a  good  library,  a  flne  lecture-theatre,  and  a  very  fair  staflP  of 
Professors.  It  originally  sprang  out  of  the  desire  to  develop 
the  national  resources  of  Ireland,  as  set  forth  in  the  treatise  of 
Sir  Robert  Kane,  which  attracted  so  much  attention  in  the  year 
1845,  or  thereabouts.  Those  who  are  familiar  with  the  Jermyn- 
street  School  of  Mines  will  at  once  understand  the  importance 
of  the  Irish  Institution,  when  we  tell  them  that  the  Royal 
College  of  Science  is  on  the  whole  a  larger  and  more  conb* 
modious,  if  not  a  better  arranged,  scientific  establishment  than 
its  sister  in  London. 

But  it  has  happened  unfortunately  in  the  case  of  the  Irish 
school,  as  in  tbat  of  the  London  one,  that  a  niggard  Govern- 
ment has  not  sufficiently  endowed  the  several  chairs.  If  we 
remember  aright,  the  chairs  of  Botany  and  Zoology,  which 
were  originally  one,  have  an  annual  emolument  of  £200.  Since 
the  division  of  the  lectureships,  which  occurred  at  the  time  the 
late  Dr.  Harvey  held  the  chair,  the  yearly  income  from  each  has 
been  about  £100.  Now  it  is  needless  to  say  that  no  scientific  man, 
without  private  means,  could  possibly  subsist  upon  a  salary  of 
£100  a  year,  and  carry  on  researches  and  provide  himself  with 
the  literature  and  apparatus  requisite  for  original  investigation. 
It  has,  therefore,  been  found  necessary  in  Dublin — as  it  has 
been  in  London  in  the  case  of  some  of  our  very  first  men  of 
science — to  arrange  that  the  tenant  of  the  chair  in  the 
College  of  Science  should  be  also  the  tenant  of  the  chair 
in  the  University  of  Dublin,  and  by  this  means  to  provide  a 
salary  sufficient  to  induce  men  of  ability  and  distinction  to 
hold  the  Professorship  in  either.  The  first  who  held  the  two 
chairs  was  Dr.  AUman,  who  is  now  Professor  in  the 
University  of  Edinburgh.  After  him  came  the  late  Dr. 
Harvey,  one  of  the  most  illastrious  botanists,  as  he  was  cer- 
tainly the  most  eminent  algologist,  of  his  time.  On  the  death 
of  Dr.  Harvey,  the  united  offices  were  held  by  Dr.  Alexander 
Dickson,  a  gentleman  whose  numerous  valuable  researches  in 
the  field  of  physiological  botany  are  too  well  known  by  our 
readers  to  need  any  comment  of  ours.  Dr.  Dickson's  repu- 
tation as  a  botanist  soon  obtained  for  him  the  chair  of  Botany 
in  the  University  of  Glasgow,  and  thus  once  more  the  two 
Irish  posts  became  vacant. 

At     this   time — not  very   long    since — Professor    Wyville 


Thompson,  of  Queen's  College,  Belfast,  was  requested  by  the 
Government  to  accept  the  Chair  of  Botany  in  the  College  of 
Science.  This,  however,  he  hesitated  to  do,  because  he  was 
aware  that  necessity  and  precedent  both  required  that,  if  he 
held  the  Government  chair,  he  should  also  hold  that  of  the 
University  of  Dublin  ;  and  he  declined  to  be  a  candidate  for 
the  latter,  because  he  considered  that  Dr.  E.  Perceval  Wright — 
whose  labours  in  connection  with  the  Zoological  Record,  and 
for  many  years  in  the  Trinity  College  Museum,  are  well  known 
to  naturalists — had  the  highest  claims  for  the  University  Pro- 
fessorship. The  Kensington  authorities,  on  learning  the  deci- 
sion of  Professor  Thompson,  determined  to  remove  his  qualms  of 
conscience.  They  made  some  underhand  and  unofficial  in- 
quiries of  those  "  high  in  infiuence  "  in  Trinity  College,  Dublin, 
and  it  appears  they  were  informed  that  the  "  Board  "  was  not 
likely  to  give  the  chair  to  Dr.  Perceval  Wright.  Upon  this 
understanding,  Professor  Thompson  accepted  the  post  in  the 
College  of  Science,  and  quietly  awaited  his  chance  of  being 
elected  to  the  Botanical  Professorship  in  the  Dublin  University. 

It  happened  in  course  of  time  that  the  selection  of  the  Board 
of  Trinity  College,  Dublin,  fell  on  Dr.  Wright,  and  thus  a  some- 
what anomalous  condition  of  things  existed — Dr.  Wright 
holding  the  University  and  Dr.  Thompson  the  Stephen's  Green 
Chair.  Of  course.  Dr.  Thompson  soon  resigned  a  post  which  he 
felt  really  belonged  to  his  colleague,  and  which,  from  a  pecu- 
niary point  of  view,  was  really  not  worth  possessing  separately ; 
and,  under  these  circumstances,  it  was  expected  that  the 
Grovemment  would  have  been  politic  and  gracious  enough  to 
have  given  the  Professorship  to  Dr.  Wright,  to  whom  by  all 
law  of  precedent  and  every  rule  of  expediency  it  unquestionably 
belonged.  But,  to  the  astonishment  of  our  friends  in  Dublin, 
the  South  Kensington  authorities,  with  a  will,  if  not  with  a 
wisdom,  of  their  own,  allotted  the  chair  in  the  College  of 
Science  to  another  gentleman,  and  to  one,  we  may  almost  say, 
untried  and  unknown.  Hi^ic  illca  lachrymoR  on  the  part  of 
Irish  journalism ;  and  need  we  be  surprised  that  it  is  so  P 

On  the  whole,  then,  we  think  the  representatives  of  Irish 
science  have  three  claims  on  our  consideration,  and  are  cer- 
tainly to  be  regarded  as  aggrieved  on  these  three  separate 
points — 1st.  That  the  two  chairs  were  separated  at  a  time 
when  in  all  other  institutions  (the  Queen's  Colleges  to  wit) 
amalgamation  is  the  rule,  for  the  very  reason  we  have  alluded 
to.  2nd.  That  an  English  has  been  selected  in  preference  to 
an  Irish  botanist ;  and  lastly,  that  an  Englishman  being  selected, 
one  has  been  chosen  who,  however  industrious  and  however 
likely  to  adorn  the  office  in  the  future,  brings  no  lustre  or  emi- 
nence to  the  institution  to  which  he  is  attached,  and  certainly 
has  had  no  claims  in  comparison  with  those  of  certain  of  the 
other  candidates.  We  have  no  desire  to  say  anything  to 
offijnd  Mr.  Dyer,  who  is  an  industrious  if  not  a  distinguished 
botanist;  but  we  certainly  must  confess  that  his  selection  for 
the  chair  to  which  he  has  been  appointed  in  preference  to  some 
of  the  other  candidates,  fills  us  with  an  astonishment  which  wo 
did  not  think  even  the  Kensinpjton  authorities  could  have  ex- 
cited in  our  minds. 


The  Scotch  agriculturists  have  had  the  reputation   of  being 
more  scientific  than  the   English,   and   certainly   the  recent 
report  of  the  secretary  to   the  "  Highland  and  Agricultural 
I  Society  "  would  justify  this  view.     In  speaking  of  the  chemical 
,  department  he  says : — "  I  believe  I  may  say  that  in  no  previous 
year  has  the  work  been  so  large  and  varied.     The  number  of 
.  analyses  made  for  members  of  the  society  has  amounted  to  no 
less  than  372,  embracing  the  analyses  of  soils,  waters,  manures, 
j  feeding  stuffs,  and,  in  fact,  all  the  ordinary  articles  of  agricul- 
'  tural  consumption."     This  exceeds  the   analyses  made  by  Dr. 
Voelcker   for   the   Royal   Agricultural   Society,  although  the 
I  number  of  members  of  that  society  exceeds  that  of  the  High- 
land Agricultural  Society  by  more  than  1,000. 
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Binoe  opening  this  department,  ve  have  received  to  mnoh  Msistanee  from 
friendlj  correapondents  in  different  parts  of  the  world,  that  we  are  led  to 
believe  that  our  readera  may,  with  very  little  trouble  to  themaelvei,  aid  ns  ' 
in  making  "  The  Week  "  a  most  oomprehenrive  record  of  current  eventa  in 
the  Boienuflo  world.  We  therefore  appeal  to  all  onr  friends  to  lend  us,  not 
merely  their  "ears,"  bnt  their  hands,  and  to  send  as  any  weekly  "iottinos" 
of  interest  relative  to  matters  occurring  in  their  neighbonrhooa.  "The 
smallest  contribution"  will  be  accepted,  and,  seriously,  the  briefer  and  more 
terse  the  notea  are  the  better.    Secretaries  of  societies,  metropolitan  and 

grovindal,  librarians,  coratorsi  leotaren,  and  teachers,  may  all  do  something 
I  their  turn. 

fBOUT  a  month  ago  we  announced  the  death  of  Mr. 
Walsh,  the  eminent  entomologist,  in  America,  and 
we  stated  what  perhaps  is  not  generally  known, 
that  Mr.  Walsh  was  an  Englishman  who  many 
years  ago  emigrated  to  the  United  States.  The  American 
Entomologist,  of  which  he  was  joint-editor,  now  gives  us  further 
details  of  the  melancholy  accident  which  brought  about  Mr. 
Walsh's  decease : — On  Friday,  the  12th  of  November,  he 
started  in  excellent  spirits  on  his  usual  morning  walk  to 
the  post-office,  and  on  his  return,  while  walking  towards 
Moline,  on  the  track  of  the  Ohicago  and  Bock  Island  Bailroad, 
he  suddenly  noticed  the  passenger  train  for  Chicago  slowly 
Hearing  him.  Stepping  aside,  he  continued  his  way  on  what 
he  supposed  was  a  side-track,  which  however  proved  to  be  the 
track  down  which  the  train  in  reality  came,  though  he  did  not 
discover  his  mistake  until  the  engine  was  close  upon  him.  He 
now  had  no  time  to  get  off  the  track,  and  with  great  presence 
of  mind,  flung  himself  bodily  as  far  away  as  possible,  with  the 
intention,  as  he  afterwards  related,  of  saving  his  body  at  the 
expense  of  his  limbs.  Unfortunately  his  left  foot  got  caught 
and  terribly  mangled.  The  engineer  succeeded  in  stopping  the 
train  before  the  driving-wheels  of  the  locomotive  had  touched  the 
foot,  and  Mr.  Walsh  was  taken  on  board  and  carried  back  to 
the  depot,  whence  he  was  conveyed  to  his  home.  The  foot 
was  amputated,  and  for  a  few  ^^ys  it  did  well ;  but  the  case 
took  a  serious  turn,  which  the  physicians  thought  resulted  from 
shock,  and  on  the  18th  of  November  Mr.  Walsh  died.  Mr. 
Walsh's  fine  entomological  collection  is  for  sale. 

The  valaable  chair  of  Physical  Science  in  the  University  of 
Dublin  is  to  be  conferred  by  competitive  examination.  Two  of 
the  candidates  have  protested  against  the  addition  of  chemistry 
to  the  other  subjects  of  examination. 

The  book  on  Brazil,  by  Professor  Agassiz,  announced  some 
time  since  as  in  the  press,  will,  we  understand,  be  very  shortly 
published. 

We  regret  to  announce  the  death  of  a  young  chemist  and 
naturalist  of  much  promise,  Mr.  A.  Payton  Hnrlstone.  Mr. 
Hurlstone  died  on  the  21st  of  December  on  board  the  ship 
Laplace  on  his  voyage  from  the  Brazil.  He  had  only  reached 
the  age  of  twenty -four,  and  yet  was  a  member  of  the  College  of 
Surgeons,  and  Bachelor  of  Science  and  of  Medicine  of  the  , 
University  of  London. 

What  about  the  German  expedition  to  the  North  PoleP 
M.  Petermann  states  that  he  has  received  no  news  of  the  expe- 
dition since  August  last ! 

Captain  Doxtolas  Galton  has  been  appointed  to  the  Director- 
ship of  Works  and  Buildings,  a  new  office  under  the  First  Com- 
missioner of  Works.  This  is  an  example  of  the  right  man  in 
the  right  place.  Captain  Galton  has  done  good  service  to 
practical  hygiene,  and  he  is  one  of  the  few  .in  this  country  who 
understand  the  true  principles  on  which  ventilation  of  build- 
ings should  be  conducted. 

The  promoters  of  the  scheme  of  a  university  education  for 
women  at  Cambridge  have  definitely  arranged  the  following 
conrse  of  lectures  for  the  present  term  : — English  language  and 
literature,  by  Mr.  Skeat,  Tuesdays  and  Thursdays ;  Latin,  by 
Mr.  Mayor  (St.  John's),  Tuesdays  and  Thursdays;  French,  by 


M.  Boquel,  Wednesdays  and  Fridays;  Logic,  by  Mr.  Yenn 
(Caius),  Wednesday ;  and  Algebra,  by  Professor  Layley,  Mon- 
day and  Wednesday.  Besides  these  are  Professor  Maurice's 
lectures,  Wednesday  and  Friday,  which  will  not  commence  for 
three  weeks,  and  one  or  two  other  courses  which  are  not  quite 
settled. 

''  FoBCE  versus  Organization  "  is  the  title  of  a  clef  ar  phiW 
sophical  essay  in  ^e  •  current  number  of  an  Intof ^nf 
provincial  monthly,  8t,  Outhherfs  Magazine, 

Thebe  is  still  news  of  the  discovery  of  diamonds  in  Australia. 
The  Melbourne  Argus  of  December  7  says : — ^An  auction  sale 
of  diamonds  from  the  Mudgee  districts  was  held  in  Melbourne 
the  other  day.  This  event  was  announced  to  be  the  praeursor 
of  a  series  of  sales  of  the  same  kind  in  this  city.  Few  of  the 
stones  disposed  of  on  this  occasion  were  of  any  respectable 
size,  and  none  of  them  of  a  very  good  colour.  The  produce, 
however,  seems  to  be  increasing  in  what  is  now  recognized  as 
the  "  diamond  district." 

We  mentioned  last  week  that  two  Scotch  professors  were 
determined  to  meet  the  "  anatomical "  wants  of  the  strong- 
minded  women  of  the  day.  We  are  now  enabled  to  state  that 
the  two  gentlemen  so  far  in  advance  of  the  age  are  Dr. 
Struthers,  of  Aberdeen,  and  Dr.  Bell,  of  St.  Andrew's. 

Db.  F&akkland  speaks  in  very  disparaging  terms  of  the 
East  London  Company's  water.  He  declares  it  to  contain 
much  suspended  brown  matter,  full  of  living  organisms,  and 
especially  of  vibriones. 

One  of  the  practical  applications  of  zoological  knowledge  in 
America,  is  the  study  of  the  insects  injurious  to  crops,  in  order 
to  determine  their  larvse,  and  thus  prevent  their  increase. 
State  Entomologists  have  been  established  in  several  parts  of 
America,  and  now  a  new  appointment  is  about  to  be  made  for 
Minnesota. 

Ak  Otago  (New  Zealand)  paper  reports  that  a  bed  of  guano 
of  considerable  extent  has  been  discovered  by  some  Chinese  on 
the  other  side  of  the  precipitous  range  falling  into  the  Moly- 
neux,  a  short  distance  from  that  township. 

The  second  course  of  Cantor  Lectures  of  the  Society  of  Arts 
for  the  present  session  will  be  given  by  Dr.  Benjamin  Paul|  F.C.8. 
The  course  will  consist  of  four  lectures  "  On  the  Phenomena 
of  Combustion,  and  the  Chemical  and  Physical  Principles 
involved  in  the  Use  of  Fuel,  and  the  Production  of  Artificial 
Light,"  to  be  delivered  on  Monday  evenings,  the  7th,  14th,  2l8t, 
and  28th  of  March,  at  eight  o'clock.  These  lectures  are  open 
to  members,  each  of  whom  has  the  privilege  of  introducing  two 
friends  to  each  lecture.  Tickets  for  this  course  will  be  issued 
shortly. 

GovEBNMENT  has  made  a  new  chemical  appointment  in 
electing  Mi.  W.  Chandler  Boberts  "  Chemist  to  the  Mint." 
Mr.  Boberts  had  for  some  time  been  assistant  to  the  late 
Master  of  the  Mint,  Professor  Graham. 

The  Gardeners^  Chronicle  is  about  to  open  a  new  department 
in  its  pages,  which  will  be  of  great  interest  not  only  to  botanists 
and  gardeners,  but  also  to  scientific  men  generally.  Mr. 
Glaisher  will  contribute  to  the  Ghronide  a  record  of  the 
meteorological  phenomena  for  the  week,  as  observed  at  Black- 
heath,  and  also  a  summary  of  the  state  of  the  weather  in 
various  parts  of  pritain.  The  editor  promises  shortly  to  adrert 
to  the  whole  subject  of  the  relations  of  meteorology  to  vegeta- 
tion. 

The  facts  elicited  at  the  trial  of  Tropmann  for  the  murder  of 
Kinck  are  of  considerable  chemical  and  medico-legal  intereet. 
The  British  Medical  Journal  says  that  according  to  the  evi* 
dence  of  Professor  Boassin  sulphate  of  iron,  Prussian  bine,  and 
an  alkaline  sulphate,  were  found  in  the  stomach.  These  were 
accounted  for  by  the  rudimentary  process  Tropmann  adopted 
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to  mannfactare  his  hydrocyanic  aoid.  Ferrooyanide  of  potas- 
sinm  and  snlpharic  add  were  used  ;  bat  he  was  nnable  to  pre- 
vent the  formation  of  inornstations  of  snlphate  of  potassa  and 
sulphate  of  iron.  In  addition,  there  was  formed  a  white  sab- 
stance,  which  tamed  bine  on  ezposare  to  the  air.  All  these 
sabstances  were  found  in  the  stomach.  Some  of  the  Prussian 
blue  was  handed  ronnd  at  the  trial. 

A  KXW  form  of  cabbage  called  the  Sandringham  has  made 
its  debtU,  Its  head  is  like  a  small-sized  cabbage,  and  its  stem 
is  covered  with  small  heads  like  Brussels'  sprouts,  but  la,rger. 
It  is  the  result  of  a  cross  between  two  other  forms, 

Miss  Bu&detx  Ooutts  was  last  week  elected  a  member  of 
the  Highland  and  Agricultural  Society. 

A  PROPOS  of  appliances,  scientific  and  otherwise,  for  the  pro- 
tection of  life  from  fire.  Captain  Shaw,  of  the  Fire  Brigade, 
has  written  a  very  sensible  letter  to  the  Tirnest  to  which  we 
direot  oar  readers'  attention.  After  giving  various  hints  of 
great  service,  he  thus  sums  up : — In  case  of  fire,  give  the  alarm 
at  once,  and  make  every  effort  to  escape  and  to  save  others  by 
whatever  mode  of  egress  may  be  available ;  but  in  doing  so, 
remember  to  shut  and  keep  shut  all  doors,  windows,  and  aper- 
tures of  every  kind  through  which  air  can  be  admitted,  thus 
checking  the  combustion  and  giving  all  concerned  more  time  to 
get  out^  or,  failing  this,  to  come  and  show  themselves  at  a  front 
window  or  other  prominent  point  accessible  to  our  ladders.  In 
short,  all  persons  endangered  should  rely  on  their  own  resources 
daring  the  first  moments  of  an  alanUi  and  after  a  period  which 
ihey  can  calculate  for  themselves,  according  to  the  locality  in 
which  they  live,  they  may  expect  an  attendance  of  firemen 
with  proper  appliances,  and  the  skill  and  energy  to  use  them 
to  the  best  advantage,  regardless  of  all  personal  risks  so  long  as 
there  is  a  hope  of  saving  life  or  property.  In  one  word,  the 
public  may  rely  on  us  to  a  very  great  extent,  but  must  not  do 
so  altogether,  as,  in  many  cases,  our  success  or  failure  depends 
absolately  on  what  they  themselves  dq,  or  omit  to  do,  previously 
to  our  arrival. 

As  an  antidote  to  Sir  Joseph  Whitworth's  views  on  flat- 
headed  shot,  we  may  refer  our  readers  to  a  letter  in  the  Tir/ie9 
by  Captain  Palliser,  pf  chilled  shot  celebrity.  Captain  Falliser 
tries  to  show  that  his  shot  has  not  been  fairly  tested,  and  that 
the  Whitworth  guns  are  not  required  for  the  purpose.  The 
Captain  concludes  hiq  letter,  with  ^  truism  of  the  most  Hiber- 
nian character,  when  he  says,  speaking  of  Government  inter- 
ference, "  This  unwarrantable  interference  would  not  seem  to 
rest  on  justifiable  grounds."  We  should  think  not  indeed,  if 
it  is  unwarrantable. 

Mr.  G.  J.  Sthons  calls  attention  to  a  blunder  common  among 
amateur  meteorologists,  but  one  which  is  really  inexcusable.  It 
is  the  common  reference  to  the  freezing  point,  32^  of  Farenheit's 
thermometer,  as  zero.  He  gives  the  following  shamefully  in- 
accurate report  as  furnished  by  the  Sydenham  authorities : — 
"  Crystal  Palace. — With  a  clear  sky,  and  almost  total  absence 
of  fog,  the  frost  has  been  very  severe  at  the  Crystal  Palace, 
the  thermometer  registering  at  night  10°  or  12°  below  zero." 

We  learn  from  the  Athenceum  that  the  Bev.  A.  E.  Eaton,  of 
Trinity  College,  Cambridge,  is  preparing  a  monograph  on  the 
Sphemeridse,  or  May-flies,  in  two  parts.  Part  I.  (which  will 
treat  of  their  generical  and  special  nomenclature)  will  contain  a 
chronological  catalogue  of  authorities  and  a  synonymic  alpha- 
betical index  to  their  works,  descriptions  of  tUe  known  genera 
and  apeeies,  and  figures  of  some  organs  characteristic  of  the 
genera  and  drawings  of  many  of  the  species.  Part  II.  will  be 
ooenpied  with  an  account  of  the  anatomy  and  development  of 
one,  or  more,  ohigracteristio  British  species. 

Thr  following  important  notices  reach  us  from  the  Uni- 
Tersity  of  Oxford :  —  The  Sadleian  Professor  of  Natural 
Philosophy  (Bev.  Bartholomew  Price,  M.A.)  will  lecture  during 
the  present  Term  on  Optics,  Geometrical  and  Physical.    His 


lectures  will  be  given  on  Tuesdays,  Thursdays,  and  Saturdays, 
at  1  p.m.,  and  will  commence  on  Thursday,  February  3.     They 
will  be  at  the  Lecture-room,  University  Museum.     The  Pro- 
fessor of  Experimental  Philosophy  (B.  B.  Clifton,  M.A,)  will 
in  the   course  of  the  present  Term   continue  his    course  of 
lectures  on  Heat.   His  lectures  will  be  on  Mondays  and  Thurs- 
days, at  12  o'clock,  and  will  commence  on  Monday,  February  7. 
They  will  be  given  at  the  University  Museum.     The  fee  for 
these  lectures  is  £1.     The  Professor  of  Geology  (J.  Phillips, 
MA.)  does  not  pjirpose  to  give  lectures  this  Term.     The  Pro- 
fessor of  Chemistry  (Sir  B.  C.Brodie,  M.A.)  will  lecture  during 
the  Term  on  Tuesdays  and  Saturdays,  at  11  a.m.     (A  syllabus 
of  these  lectures  may  be  obtained  on  application  at  the  Labo- 
ratory).    He  will  also  give  a  catechetical  lecture  on  Thursdays, 
at  the  same  hour.     His  course  begins  Saturday,  Feb.  5.   Both 
lectures  will  be  given  at  the  University  Museum.     The  Demon- 
strator of  Chemistry  (Heathcote  Wyndham,  M.A.)  will  give  a 
course  of  lectures  "  On  the  Methods  of  Quantitative  Analysis." 
These  lectures  will  be  in  connection  with  a  practical  class  on 
the  same  subject,  and  will  be  given  on  Mondays,  Wednesdays, 
and  Fridays,  at  10  o'clock,  commencing  on   Monday,  Feb? 
roary  7.     A  course  of  elementary  practical  instruction  in  che- 
mical manipulation,  intended  for  students  conunencing   the 
study  of  chemistry,  will  also  be  given.     The  laboratory  of  the 
University  will  be  open  daily  for  instruction  in  practical  che- 
mistry, from  9  a.m.  to  3  p.m.,  on  and  after  Saturday,  January 
29.     The  fee  for  working  during  the  Term  for  three  days  in 
the  week  is  £3.  lOs.     The  Professor  of  Botany  and  Bural 
Economy  (M.  Lawson,  M.A.)  will  continue  l^s  catechetical 
lectures  every  Wednesday  during  Term,  at  8  p.m.,  in  the  Her- 
barium.    The  course  will  begin  on  Wednesday,  February  2, 
and  is  open  to  all  merabqrs  of  the  University.    The  Begins 
Professor  of  Medicine  (Henry  W.  Acland,  D.M.)  will  lecture 
during  the  Term   on   Clinical  and  General  Medicine.      His 
lectures  will  be  given  at  the  Infirmary,  on  Mondays  at  9,  and 
Saturdays  at  11,  and  at  the  Museum  on  Mondays  at  11.     They 
will  commence  on  Monday,  February  14.     The  Professor  will 
attend  in  the  Medical  Department  of  the  Mqseum  at  11  o'clock 
on  every  Monday,  from  February  14  to  March  17  inclusive,  to 
confer  with  members  of  the  University  ox\  any  subject  con- 
nected with  medical  studies  or  education.     Instruction  will  be 
given  at  the  Medical  Laboratory  in  certain  departments  of 
Pathology  and  State    Medicine,  by    Charles   C.  Pode,  M.B. 
Application  to  be  made  to  the  Professor,  on  any  Monday,  as 
above.     The  Linacre  Professor  of  Anatomy  and  Physiology 
(G.  Itiolleston,  D.M.)  will  deliver  during  the  present  Term  a 
course  of  lectures  on  Physiology.     This  course  will  be  delivered 
at  the  University  Museum  oq  Tuesdays  and  Fridays  at  1,  aqd 
on  Saturdays  at  12  o'clock.     The  Lipacre  Professor  proposes 
q.lso  to  form  classes  for  practical  instruction,  as  in  former 
Terms.     Persons  who  join  these  classes  will  come  to  the  lectures 
on  Saturdays  at  12  o'clock,  and  will  also  come  to  the  Museum 
on  two  evenings  in  the  week  for  study  and  demonstration. 
The  Professor  of  Zoology  (J.  0.  Westwood,  M.A.)  will  lecture 
during  the  present  Term  on  the  orders  of  Hexapod  armulomi. 
His  lectures  will  be  given  on  Wednesdays  and  Saturdays,  at 
12  o'clock,  and  will  commeqce  Saturday,  February  12.    They 
will  be  at  the  University  Museum. 

Two  prizes,  of  the  value  of  £10  and  £5  respectively,  have 
been  ofi'ered  by  M^jor  Trevor  Clarke  to  the  exhibitor  (whether 
amateur  or  nurseryman)  who  may,  during  the  year  1871,  obtain 
the  largest  number  of  marks  for  specimen  plants  illustrative  of 
the  phenomena  of  hybridization  shown  at  the  meetings  of  the 
Boyal  Horticultural  Society,  In  awarding  the  marks,  the 
judges  will  bo  instructed  to  consider  the  following  points : — 
1.  Crosses  hitherto  unattempted.  2.  Besults  of  great  horticul- 
tural excellence.  3.  Besults  of  great  botanical  or  physiological 
interest,  as,  for  instance,  between  supposed  genera  or  distant 
species.  4.  Besults  well  illustrating  the  effects  of  hybridiza- 
tion. 6.  Plants  raised  by  the  exhibitor.  6.  Difficult  or  sop- 
posed  impossible  unions.     7.  The  largest  meritorious  exhibitor 
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of  hybrid  plants  daring  the  season  of  1870.  The  plants  should, 
if  possible,  be  accompanied  by  both  parents,  or  at  least  one. 
Plants  may  be  shown  as  cat  specimens  where  removal  of  the 
whole  plant  is  impracticable.  The  plants  may  be  shown  as  cat 
specimens  in  water. 

The  Council  of  the  Society  of  Arts  have  decided  to  offer 
the  Society's  Gold  Medal  for  an  improved  ship's  lifeboat. 
The  terms  and  conditions  of  the  offer  are  referred  to  a  com- 
nuttee  to  settle. 

A  New  Zealand  correspondent  expresses  a  hope  that,  as 
the  Government  is  now  considering  the  preparations  for  ob- 
serving the  transit  of  Yenas  in  1874,  and  as  New  Zealand  is 
to  be  one  of  the  proposed  stations,  dae  attention  will  be  given, 
in  selecting  the  exact  site  of  the  temporary  observatory,  to  the 
great  variety  of  climate  on  different  parts  of  the  coast.  As 
there  are  now  meteorological  observations  conducted  on  a  uni- 
form system  in  every  part  of  the  islands,  and  the  results  are 
reduced  and  published  with  regularity,  there  should  be  no  diffi- 
culty in  making  a  proper  selection.  In  connection  with  this 
subject,  he  states  that  since  the  telegraph  has  been  extended 
to  most  of  the  principal  towns,  one  uniform  time  has  been 
adopted,  and  an  observatory  has  been  lately  established  by  the 
Government  in  Wellington,  from  which  the  correct  time  is 
transmitted  by  telegraph  in  all  directions.  As  the  meridian 
difference  of  this  observatory  from  Sydney  and  Melbourne  will 
be  shortly  ascertained,  it  will  thus  be  possible  to  determine 
with  facility  the  exact  longitude  of  any  place  in  New  Zealand 
that  may  be  selected  by  the  managers  of  the  Astronomical 
Expedition  of  1874. 

A  VERY  important  letter  from  Dr.  Tyndall,  in  reply  to  the 
criticism  in  our  leading  article  of  l£V9t  week,  will  be  found  among 
our  correspondence. 

Father  Mermillod,  a  French  preacher,  who  is  creating 
some  sensation  in  Borne,  says  that  the  Church  of  Home  deserves 
the  gratitude  of  scientific  men  ! !  He  illustrates  this  by  asserting 
that  Bome  has  ever  been  the  patron  of  Science,  and  that  she 
has  done  her  utmost  to  put  down  the  two  false  philosophies, 
Spiritualism  and  Darwinianism.  This  last  is  certainly  compli- 
mentary to  Natural  Selection ! 

At  a  meeting  of  miners,  held  -  at  Ashton-under-Lyne  on 
Saturday,  resolutions  were  passed  in  favour  of  an  Act  for 
securing  proper  inspection  and  ventilation  of  mines,  and  for 
preventing  the  employment  of  young  children  in  collieries. 

The  New  York  Herald  gives  us  an  example  of  the  terrible 
momentum  acquired  by  a  huge  iron  ship  well  under  weigh.  It 
says  that  the  terrible  force  with  which  a  blow  can  be  dealt  by 
a  double-turreted  Monitor  was  shown  by  the  Miantonomoh  in 
the  sinking  of  the  Maria  on  the  night  of  the  3rd  inst.,  while  en 
route  to  Boston.  She  was  steaming  at  the  rate  of  seven  miles 
an  hour  when  she  ran  into  the  steamer  Maria  off  Cape  Cod. 
The  MiantoTwinoh  struck  the  Maria  about  midships,  pressed 
her  bow  completely  through  the  side,  forced  the  engines  out 
through  the  other  side,  and  lifted  the  wooden  steamer  up  on 
her  bow  like  a  broken  eggshell.  The  steamer  remained  a  few 
minutes  on  the  bow  of  the  Miantonomoh,  and  was  carried  with 
the  greatest  ease.  Soon  it  was  shaken  off,  filled  with  water, 
and  sank  immediately.  Four  lives  were  lost.  It  is  calculated 
that  the  Monitors  Miantonomoh  and  Terror*,  now  at  Boston, 
have  an  impetus,  when  under  a  speed  of  seven  knots,  equal  to 
about  60,000  tons. 

The  Lords  of  the  Admiralty  have  just  issued  a  notice  to  the 
effect  that  large  numbers  of  icebergs  and  detached  masses  of 
ice  have  recently  been  fallen  in  with  by  vessels  homeward 
bound  round  Cape  Horn,  extending  in  the  42nd  meridian  of 
west  longitude  as  far  north  as  the  parallel  42^°  south  latitude. 
And  masters  are  recommended  that,  in  taking  this  route,  they 
should  sight,  or  pass  a  moderate  distance  eastward  of  the 
Falkland  Islands,  and  should  not  steer  eastward  of  a  N.E.  by 


N.  course  (true)  until  northward  of  the  parallel  df  40^.  The 
notice  also  states  that,  as  it  appears  there  are  exceptionally 
large  quantities  of  ice  now  adrift  in  the  South  Atlantic,  vessels 
bound  eastward  round  the  Cape  of  Good  Hope  should  keep  a 
sharp  look  out. 

Mb.  Harry  Lobb,  a  gentleman  who  calls  himself  a  "  Sorgeon- 
electrician,"  whatever  that  may  be,  in  advertising  one  of  big 
pamphlets,  gives  as  a  quotation  from  our  columns,  a  testimonial 
to  his  battery  which  he  must  have  composed  for  himself.  We 
know  nothing  of  Mr.  Lobb's  batteries,  and  we  never  passed  an 
opinion  on  them  in  our  lives.  We  trust,  therefore,  that  Mr. 
Lobb  will  offer  us  some  apology,  for  his  gross  misconduct  in 
using  the  following  statement  as  a  pendant  to  one  of  his  ad- 
vertisements : — "  This  apparatus  of  Mr.  Harry  Lobb  is  the  mo:t 
perfect  battery  for  medical  purposes  that  has  appeared,  and  can 
hardly  be  excelled." — Scientific  Opinion. 

The  question  of  mixed  education  in  Ireland  has  been  dis- 
cussed, in  a  work  j  ust  issued  by  Messrs.  Longmans,  and  written  by 
a  Mr.  F.  H.  0*Donnell,  M.  A.  We  shall  hope  to  deal  critically 
with  the  authors  arguments  in  an  ensuing  number. 

On  Friday,  the  first  number  of  a  new  journal,  the  Oxford 
University  Oaaette,  made  its  appearance.  It  is  to  be  published 
every  Tuesday  during  term,  and  at  such  other  times  as  the 
exigencies  of  the  University  business  may  require.  The  ques- 
tions set  in  the  several  public  examinations  are  to  be  published 
in  supplements,  one  of  which  is  issued  with  the  present  number, 
containing  the  examination  papers  of  the  second  public  examina- 
tion, of  the  Michaelmas  Term,  1869. 

The  foundation-stone  of  a  new  Mechanics*  Institute  in 
Bridge-street,  Bradford,  was  laid  last  week  by  Lord  Houghton, 
in  the  presence  of  a  large  assembly,  which  included  a  great 
number  of  ladies.  His  lordship  was  accompanied  to  the  site  by 
a  large  number  of  gentlemen,  amongst  whom  were  the  Bev.  Dr. 
Campbell,  the  president  of  the  institute ;  the  Mayor  of  Brad- 
ford (Mr.  Mark  Dawson) ;  Mr.  Edward  Miall,  M.P. ;  Mr.  A. 
Illingworth,  M.P. ;  Mr.  H.  W.  Bipley,  &c. 

-  The  curious  new  ship  on  the  turret  principle,  the  Captain^ 
some  time  since  described  in  our  pages,  left  the  Mersey  on 
Saturday  morning  for  Portsmouth.  We  shall  be  interested  in 
hearing  of  her  sea-going  qualities. 

The  Director  of  the  Badcliffe  Observatory  at  Oxford  has 
issued  a  new  catalogue  of  stars,  compiled  from  observations 
between  the  years  1854  and  1861.  The  number  of  stars  in- 
cluded is  2,386,  and  their  places  are  reduced  to  the  1860 
equinox. 

The  latest  discovered  asteroid,  that  found  by  Profesaor 
Peters,  at  Clinton,  New  York  State,  has  been  christened  by 
its  discoverer  with  the  happy,  if  not  obviously  appropriate, 
name  of  Felkitaa, 

Me.  W.  Chadwick,  B.A.,  of  Merton  College,  and  late  post- 
master, has  been  elected  to  the  vacant  (Mathematical)  Fellow- 
ship at  Corpus,  Oxford.  Mr.  Chadwick  obtained  a  Mathe- 
matical First  both  in  the  "moderations"  and  in  the  final 
examination.  He  also  gained  the  Junior  Mathematical 
Scholarship. 

Captain  the  Hon.  E,  Cochrane,  H.M.S.  Petrel,  on  the  west 
coast  of  AMca,  writing  on  Jan.  9,  says,  "  Dr.  Livingstone  has 
been  killed  and  burnt  by  the  natives,  90  days'  journey  from 
Congo I  believe  this  news  to  be  true." 

The  new  Professor  of  Dermatology  at  the  Boyal  College  of 
Surgeons  (Mr.  Erasmus  Wilson,  F.B.S.)  commenced  his  inter- 
esting course  of  lectures  on  Monday.  In  illustration  of  the 
first  lecture,  there  were  a  large  number  of  exquisitely-prepared 
models,  duplicates  of  those  prepared  for  the  H6pital  St.  Louis, 
Paris,  which  attracted  well-deserved  attention  from  the  large 
and  distinguished  party  assembled  to  hear  the  learned  derma* 
tologist.     The  chair  was  occupied  by  Mr.  Edward  Cock,  the 
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President,  supported  by  the  Yice-Presidents,  Mr.  Solly  and 
Sir  William  Ferguson,  and  many  members  of  the  Council  and 
past  Presidents,  as  Messrs.  Hilton,  Partridge,  and  Qaain.  The 
Teteran  artist,  Mr.  George  Gmikshank,  Mr.  Hepworth  Dixon, 
and  other  literary  celebrities,  were  also  present.  At  the  con- 
closion  of  Professor  Wilson's  course  he  will  be  followed  by 
Professor  Flower,  F.B.S.,  Conservator  of  the  Museum,  who 
will  deliver  eighteen  lectures  introductory  to  the  study  of  the 
anatomy  of  the  class  Mammalia. 


ORIGINAL  COMMUNICATIONS. 

[Under   this   head   we   propose  to    publish  Papers  commamoated 
speoially  to  the  pages  of  this  Joomal.] 


BRIEF  BEMAEKS  ON  THE  BIOLOGY  AKD  GENEA- 
LOGY  OF  THE  MARANTAOE^.i 

BT  FEDBBICO  DELPINO. 

In  Two  Pabts. — Part  I. 

|B.  FBEDEBIGK  HILDEBBAND,  Professor  of 
Botany  in  the  University  of  Freiburg  (Baden),  to 
whom  we  owe  the  discovery  of  many  remarkable 
floral  apparatus  for  the  effectuation  of  Dichogamy,^ 
writes,  in  his  letter  of  the  8th  of  August,  as  follows : — 

"  I  have  been  able  to  discover  several  novelties  in  the  study 
of  Dichogamy.  For  example,  a  very  singular  apparatus  for 
the  impoUenization  of  Mao'cmia  Zehrina,  where  the  poUeu, 
before  the  opening  of  the  flower,  is  deposited  in  a  concavity 
which  18  found  at  the  apex  of  the  style.  After  the  flower  opens 
the  sfyle  is  found  in  such  a  position  that  when  the  petal  which 
wraps  it  round  is  preAed,  it  bursts  loose  suddenly ;  and  thus 
the  pollen  is  carried  on  to  the  body  which  caused  the  pressure, 
and  is  afterwards  rubbed  off  by  the  stigmas  of  the  subsequently 
visited  flowers  during  the  same  sudden  escape  of  the  stjle." 

In  consequence  of  this  interesting  notice,  I  proposed  to  study 
2f.  ZebrifM,  but  could  only  get  specimens  of  M,  hicolor  and 
M,  canwBfoUa  in  flower. 

In  both  species  I  observed  the  sudden  escape  of  the  style, 
which  is  efiected  in  identically  the  same  manner  as  that 
described  by  Professor  Hildebrand. 

The  apparatus,  according  to  my  observations  on  these  two 
MarantaceoB,  merits  careful  study  and  circumstantial  descrip- 
iiont  whidv  I  shall  attempt  in  the  following  pages. 

The  flowers  of  the  MarantacesB  have  become  extremely  irre- 
gnlar*  Irregular  flowers  ought  to  be  at  least  laterally  sym- 
metrical ;  but  the  Marantace®  have  lost  all  symmetry. 

We  adopt  the  term  irregularity  to  follow  common  usage,  but 
we  entirely  repudiate  the  signification  of  the  word,  as  so-called 
irregular  flowers  constantly  show  signs  of  an  extreme  degree  of 
morphological  and  biological  perfection.  And  if  this  may  be 
mad  of  symmetrical  irregular  flowers,  still  more  is  it  the  case 
with  those  that  have  lost  symmetry  also.  Therefore  we  may 
be  prepared  to  find  a  singular  biological  perfection  in  the 
MarantacesB. 

When  we  consider  them  purely  under  a  material  and 
organographical  point  of  view,  we  shall  nowhere  in  the  whole 
vegetable  kingdom  find  flowers  more  transformed  and  extra- 
ordinary; therefore  the  right  morphol<^ical  interpretation  of 
the  parts  is  extremely  difficult.  The  insertion  of  the  organs 
18  piolbnndly  disturbed ;  to  this  is  added  an  unequal  adherence 


>  **  Bxwra  Oeuao  ndle  BebdoiM  Biologioha  a  Oenealogiofatf  ddle  Muwntaoefe,'' 
fi  Vederioo  Dcilpino  (Nuovo  QiornaU  Bot.  Hal,,  rol.  i.  No.  4, 1869). 

*  Thu  f  erm,  Dicbogamy,  was  iint  OMd  by  C.  C.  Sprengel  to  ezpreu  the  remfti  k- 
lible  fbet»  that  in  many  hermaphrodite  flowert  the  male  and  female  elements  are 
Bot  matund  at  tlM  same  time,  so  that  these  flowers  most  be  crossed  with  another 
flaw«r  on  the  same  plant,  or  on  a  distinct  plant.  Thm  anthers  are  merallj  mature 
hetov  tlM  stigma ;  hot  in  some  few  eases  the  stigma  is  matore  before  the  anthers. 
Tha  miHsrtng  ia  vsnally  effected  by  insects,  and  such  flowers  are  called  by  Delpiao 
BntiOBaopldlc'W.''~SD  • 


and  fusion  of  the  organs ;  and  this  again  is  complicated  by  the 
abortion  of  organs  and  parts  oC  organs ;  and  to  crown  this 
confusion  there  are  petaloidal  degenerations  in  all  the  stamens. 

Comparative  morphology,  assisted  by  the  doctrine  of  the 
variability  of  species,  enables  us  to  throw  light  on  the  morpho* 
logical  interpretation  of  the  flowers  of  the  MarantacesB.  We 
must  compare  the  flowers  of  Strelitzia,  of  the  Zingiberaceas,  of 
the  Marantacesa,  of  the  GannacesB,  and  of  the  Orchidaoess. 

In  the  genus  Strelitzia  it  is  not  difficult  to  see  the  order  of 
the  flower  as  it  preserves  perfect  symmetry  and  a  certain  sim- 
plicity. Three  sepals  alternate  with  three  petals,  one  of  the 
latter  being  transformed  into  a  cover  for  the  nectary  {nettaro' 
tegio),  the  other  two  forming  a  singular  poUenical  sheath  or 
box,  which  can  be  opened  only  by  the  insect  fertilizer.  Five 
stamensi  normally  anthered,  and  a  long  style  are  situated  length- 
ways within  this  sheath. 

We  must  bear  well  in  mind  that  in  the  Strelitzia,  as  well  as 
in  the  other  MnsacesB,  there  do  not  exist  more  than  five  stamens, 
one  being  completely  aborted.  Bemembering  this  fact,  we  need 
not  give  ourselves  the  useless  trouble  of  trying  to  find  six 
stamens  in  the  families  which  descend  from  the  Musaoess  (that 
is,  in  the  Orchidacese,  Zingiberacesa,  Oannaceae,  Marantaceaa)*; 
and  the  attempt  of  those  botanists  who  will  insist  upon  finding 
hexandria  in  the  type  of  the  above-mentioned  families — that  is, 
a  character  which  is  not  found  even  in  their  parent  stock — 
appears  fruitless. 

This  premised,  let  us  pass  to  the  Zingiberacess ;  let  us,  for 
example,  examine  the  flowers  of  the  Kcemjpferia  longa,  Jacq. 
It  is  not  difficult  to  find  perfect  homology  in  the  flowers  of 
the  Kcsmpferia  with  those  of  Strelitzia ;  that  is  so  say,  mor- 
phological, not  biological,  homology,  since  the  dichogamical 
apparatus  is  quite  changed. 

The  three  sepals  are  distinguishable  at  first  sight.  The  three 
petals  are  quickly  recognized,  if  in  no  other  way,  at  least  by 
their  perfectly  alternate  iusertion  with  the  three  sepals.  But 
in  the  Zingiberacesa,  as  these  petals  do  not  serve  the  special  bio- 
logical purpose  of  those  of  the  Strelitzia,  they  reacquire  a  quasi- 
normal  form,  whilst  in  the  Strelitzia  their  forms  are  extremely 
abnormal.  In.  Koempferia  and  in  the  other  Zingiberacesa  we 
find  the  five  stamens  strangely  metamorphosed,  which,  on  the 
contrary,  in  the  Strelitzia  are  normal.  Four  assume  the  form, 
the  appearance,  and  the  fanction  of  petals.  Two  of  these  four 
are  united  to  form  a  kind  of  labellum,'  often  bilobed.  The  fifth 
stamen  is  much  elongated,  and  is  profoundly  furrowed,  not  only 
along  the  whole  filament,  but  along  the  connective.  The  whole 
lengUi  of  the  style  is  enveloped  in  this  profound  furrow  in 
such  a  way  that  the  stigma  emerges  from  the  extremity  and  is 
placed  above  the  apex  of  the  anther,  thus  making  impoUenization 
impossible  without  the  intervention  of  special  insect  fertilization. 

We  thus  show  that  not  one  of  the  floral  organs  of  the 
Strelitzia  and  other  Musacese  is  wanting  in  the  Zingiberacess. 

The  morphological  and  genetioal  transition  from  the  Zingi- 
beracesB  to  the  Marantacese  and  CannacesB  can  be  seen  without 
difficulty.  In  this  genealogical  research,  moreover,  to  those 
who  have  set  out  in  the  true  road,  a  most  beautiful  terato- 
logical  case  has  been  offered  in  a  flower  of  Aipinia  nutans. 

The  Aipinia,  like  all  the  ZingiberacesB,  has  a  bilocular  anther. 
Now,  in  the  above-mentioned  monstrous  flower,  one  lodge  is 
abprted,  and  the  corresponding  part  of  the  connective  is 
extraordinarily  elongated  and  dilated,  assuming  a  petaloidal 
form.  In  short,  that  which  has  happened  accidentally  in  this 
flower,  takes  place  normally  in  the  Oannacesa  and  MarantacesB, 
where  one  of  the  five  stamens  vnheirUed  from  tJie  Musacem  he* 
comes  petaloidal  Uke  the  other  four,  one  lodge  of  the  anthei* 


*  Properly  speaking,  according  to  the  data  of  the  biological  and  diehoftamioal 
doctrine  which  we  are  defending,  the  labeUom  serres  at  once  a  double  fanction, 
that  of  signal'flag  (to  attract  the  insect-fertilisers  with  the  brightness  of  its 
colonr),  and  the  fanction  of  support  (to  gire  them  a  conTcnient  landing-place 
for  sacking  the  honey). 

This  labellum  might  be  taken  for  a  single  ortaa  in  the  Z  ngiberaceas ;  bat, 
after  haring  indicated  the  origtai  of  it  in  the  Olohba  Iraettolata,  we  may  be  sare 
that  it  is  doable  in  reaUty.  Wherefore,  it  onght  to  be  still  considered  as  two 
stamens  metamorphosed  into  pet^  and  nnited  laterally. 
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l\  ut  otlj  with  Ut^ite  yKKcMs^  that  we  eaa  gtre  a  tati^ 
U^jTj  ^^x^^axaf^vM  fA  the  Xru^  flKrTpb'>^vgi/^  rjgsjai^caddr^  rj[ 
*jc^  t<jnu  fji^ju^  of  tite  lCaraA^.a/;^:9e,  ]:/>t«jtiu(Uni:n^  the  ex- 
tr^ai^  j*!:rtr*r&^t>>«  t/>  iiL>.h  tL*7  Lare  l<«n  tal;*«t«i 

C'-iflf-lr*^  £n*  t/>  ii'^/Tf-.i/f.  '•/v,.//r,  we  £iid  that  ita  S-ywerf  and 
a»I  >>i  fy/y»J  p^rtif  f^res^rr*  a  e6xp!«te  i&orp&o>>gical  homology 
irv*  th«  jvwer-!  of  r>.r>L*zIa. 

T*r;r^  pesU^t  aiwaj?  aI>:ixaV5  with  tLe  three  seprali,  tr,o  :^h 
'J.Vy/rx:./,  Vr*:  £'..-2  a.:^-*>i  the  £ye  «tameni,  bat  they  are  ail, 
♦  '.^.  vl.r^i^  tf^  p/>..^#l:>/oof  o&e,  f«talv!ial,  Be.»:'ie§  tL;?.  they 
o,:f-<r  extrerA^^y  frora  ei^h  other.  Two  are  filiated  and  soft ; 
or^  i<  \>^uj  X'A  T.v^A ;  the  f o'.rth  ;»,  fo!dr:d,  and  on  oiic  tide 
e*r.<^  a  callosity  ^-irrjco*::!*/;!  oy  a  t^/"^*.;. ;  *he  f-ft'*!  ij  semi- 
a ',*.»'.  *Ted, 

V/.tfi  e^/r.sii'WaVJe  t.-'^u^le  I  'il-scorered  the  morphological 
ra.ie  of  the^e  [jfre^Uy  metamorpho^d  j/art?;  but  if  I  shonld 
a^k  a  morphoI-'^Ut  p  ire  and  nirn pie  to  ezplain  the  why  of  this 
n>etarr»/>r(ih^Aiii,  I  know  I  »hoaM  carise  him  great  embarrassraenDt. 
l/'<t  for  the  biolojpoal  raorpho!o;;ijit  it  i^  qaita  apparent,  and 
^m^/tt  gin^-ilar  di/^;ho;(amical  apparatos  is  rerealed* 

The  fiowern  of  the  M'jranio.  hicol//r  have  aesomed  the  general 
character  of  the  papiIioDaceoos  type/ 

The  two  petaloidal  and  expanded  stamens,  inclined  towards 
the  krwer  Hp,  hare  the  fanctions  of  si^al-flag  and  landing- 
plue^i  the  stamen,  baring  a  thick  and  rigid  consistency,  is 
sitaated  at  the  nfyper  lip,  and  forms  a  kind  of  van  It,  marked 
across  with  a  particular  dark  spot  (the  gnide  to  the  nectary, 
according  to  0,  C.  Bprengel),  and  has  thns  taken  the  function 
of  indicating  and  constitnting  the  entry  to  the  nectary. 

Tlie  nectary  is  formed  by  a  tnbe  prof;eeding  from  the  sol- 
dering of  all  the  floral  parts  at  the  base.  The  nectary  gland 
is  a  salient  gland  aloos  point,  which  lies  in  the  bottom  of  the 
nectary. 

The  fourth  stamen,  folded  along  its  whole  length,  and  nni- 
laterally  provided  with  a  callosity  surmonnted  with  a  tooth, 
has  an  extremely  important  function,  which  comprises  in  itself 
the  soul  of  the  apparatus. 

The  style  when  very  young  and  still  growing  is  straight; 
but  by  degrees,  as  it  develops,  the  cells  of  the  upper  part 
increase  somewhat  differently  from  those  of  the  lower  part, 
acquire  an  extreme  tension,  in  such  a  manner  that  its  natural 
position  would  he,  if  at  liberty,  a  spiral  coil  in  one  plane.  Bat 
m  it  is  closely  embraced  by  the  above-mentioned  foiuth  stamen, 
which  has  the  function  of  a  retainer  and  keeps  it  extended,  it  is 
therefore  obliged  to  remain  in  a  straight  position. 

The  callosity,  which  the  fourth  stamen  carries  at  one  side, 
is  chiefly  of  use  to  maintain  the  style  in  this  forced  position. 
This  callosity  is  placed  astride  on  the  style,  and  prevents  it 
cscafHog  and  coiling  in  a  spiral.  The  fact  that  this  callosity  is 
surmounted  by  a  tooth  must  be  kept  in  mind. 

The  fifth  stamen,  which  bears  half  an  anther,  finishes  its 
work  befbro  the  oi>ening  of  the  flower.  It  is  applied  in  an  early 
stage  to  the  nock  of  the  style,  where  a  smsdl  depression  is 
found ;  the  half-anther,  which  is  dehiscent  before  the  opening 
of  the  flower,  sheds  all  its  pollen  into  this  same  depression. 
The  stigma  is  lateral,  but,  although  dose  to  the  depression  in 
the  style  for  collecting  the  pollen,  is  separated  from  it  by  a 
short  space,  whioh  is  covered  with  white  viscous  matter. 

After  the  flower  is  open,  the  apparatus  is  all  ready.  The 
]anding-plac«  for  the  approach  of  the  insects,  as  well  as  the 
ityle,  bound  and  incarcerated  by  the  fourth  stamen,  are  situated 


*  Irr«gQlirflowMi,forUi«mo0tpftrt,«ren«{ih«roreetnorpeBda]oiu;  batMemore 
or  liM  oonipioaoai  {patinU).  and  then  th9j  oonunonfy  oonfonn,  bj  the  design  of  the 
•niomophirotti  ftraoture  (that  U,  a  itmcture  requiring  the  aid  of  inseote  for  fer- 
llliaation).  either  to  the  labiate  or  papilionaoeoaa  type.  The  general  oharaoters 
cf  the  labiate  type  are  the  BitnatloB  of  the  bait  at  the  inferior  part,  and  the 
anthers  and  Btyles  in  the  Buperior  part;  thus  the  insect-fertiliser  effects  tbe  trans- 
fer enoe  of  tbe  jpoUen  with  its  back.  The  general  oharaoters  of  the  papUionaoeoas 
l^pi  ara  the  iltnaUon  of  the  bait  ia  the  soperior  part,  and  of  the  generatire 
organs  in  ths  infsrlor  part ;  to  that  the  inieot  effects  the  dichogamy  by  means  of 
tha  abdomen  and  itemnm. 


into 
ac  e^try  an>i  2.iiea2or  to  the  Bfrtaiy,  at  this  time  ahmmding 
in  h'^TAy,  7»  Ekaated  ia  the  appcr  port. 

Aa  i£«ect  <m  aligktiBg  drn-cs  its  head  into  the  aperioze  of 
the  neeUry  to  sack  the  hooey,  pic— j  with,  its  abdomen  on  the 
style  whith  i&ereaaes  theteasaon;,  and  SBOVzag  the  tooUi  befois 
menUjZ^  somewhat  wiUi  its  proboscis,  dislodges  ibe  callosity, 
and  thzM  causes  it  to  kae  holi  of  the  style.  The  style,  hence- 
forwari  free  and  nnhr>ikd,  borsts  loose  witk  TioIeBoe,  stnkes 
at^ainst  the  abdomen  or  the  stennun  of  the  insect,  amears  ik 
wi*.h  rjhTA  matter,  ani  d^K«ts  its  poUen  on  the  risooaa 
n*i*.t*T;  the  stizmatie  orinee.  opportnndy  apen^  reoaweB  the 
pollen  deposited  by  a  like  process  on  the  insect's  body  firom 
flowers  riiited  before. 

In  this  species  of  Maranta,  the  stigma  in  esc^nng  winds 
itself  rapidly  into  a  flat  spsal,  and  thos  obstructs  the  way 
to  the  nectary,  so  that  the  dower  canaot  be  Tinted  m<»e  than 
once,  and  the  cession  of  its  own  pollen,  as  weQ  as  the  receptioii 
of  foreign  pollen,  takes  place  at  the  same  moment. 

The  apparatus  of  Maranla  eannoifolia  is  identtcal,  with  the 
exception  of  some  slight  variations.  The  style  in  escaping 
does  not  form  a  spiral,  bnt  simply  cnrres,  and  remains  pressed 
with  great  force  against  the  entrance  of  the  nectary,  hence- 
forward preventing  access  to  it. 

Besides  this  diffierenee,  the  flowers  are  more  r^nlar,  in  pop- 
sequence  of  the  abortion  of  one  of  the  five  petaloidal  stamens. 
This  abortion  relates  precisely  to  tiiat  petaloidal  stamen  which 
in  the  preceding  species  is  of  the  least  ntifity.  In  the  Marardii 
bicolor  the  functions  of  signal-flag  and  landing-plaee  were 
accomplished  by  two  petaloidal  stamena  Now  an  adrantage 
is  gained  by  these  functions  being  aoeomplished  by  one  organ 
alone.  This,  also,  denotes  progress  in  the  evc^ution  of  the 
biological  idea,  being  a  more  perfect  division  of  labour,  and 
numeral  correspondence  of  the  fonctions  with  the  oigans.  Thus 
in  the  Marania  eanncBfolia  and  the  allied  Harantss  we  have 
one  stamen  with  the  function  of  signal-flag  and  landing-jdace, 
another  with  the  function  of  door  and  guide  to  the  nectary, 
a  third  with  the  function  of  pistil-retainer,  and  a  fourth  with 
the  poUeniferous  function. 

If  a  virgin  flower  of  this  Maranta  is  examined,  the  stigma 
will  be  found  to  project  from  the  extremity  of  the  inclosing 
and  retaining  staminodiom  with  tbe  mouth  wide  open  ready  to 
gather  heterodinous  pollen.  A  short  ridge  of  this  staminodium 
is  bent  like  a  hook,  and  is  attached  to  one  of  the  margins  of  the 
stigmatic  cavity,  in  order  to  aid  the  function  of  bridle. 

In  the  genus  Galathea,  as  fiEU'  as  one  can  judge  from  the 
figure  which  is  given  in  the  Boianiccd  Register,  the  apparatus, 
particularly  in  the  singular  arching  of  the  style,  must  be  iden- 
tical with  that  above  described.  But  in  the  O.  flaveicens  of 
Bio  Janeiro  {BoU  Reg,  t.  932),  the  long  and  narrow  floral  tube 
would  indicate  its  insect-fertilizers  to  be  Lepidoptera  and  hum- 
ming-birds ;  whereas,  in  other  species,  0.  grandiflora,  O.  vio' 
lacea,  <fec.,  and  in  the  above-mentioned  Maranta  all  the  struc- 
ture points  to  apiferous  insects. 

The  Phryiwum  colorattim,  if  the  figure  of  the  style  given  by 
the  table  3,010  of  the  Bot  Mag,  can  be  trusted,  must  likewise 
possess  an  identical  apparatus.  This  Phrynium  appears  to  us 
a  plant  exactly  intermediate  between  the  genera  Maranta  and 
Thalia.  The  genus  Thalia  now  alone  remains  to  be  examined, 
to  verify  whether  or  not  the  apparatus  primarily  discovered  by 
Professor  Hildebrand  in  the  Marcmta  ZebriMk^  is  common  to 
all  the  Marantacesd. 

Florence,  Sept.  7, 1869. 


Observatory  on  Mount  Ararat.— We  learn  from  the  Journal  nf 
the  Society  of  Arts  that  the  Bassion  GoTemment  have  resolved  to 
establish  an  astronomical  and  meteorological  observatory  on  tlda 
monntaixi,  situated  near  Tiflis,  in  oonseqaenoe  of  the  ezoellent  report 
given  by  M.  Fiaszi  Smyth  of  the  fitness  of  such  high  situational 
deduced  from  his  experience  in  the  Fie  de  Tenexifle. 
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A.DDITI0N3  TO  THE  UENAaEBIE  OF  THE  ZOOLOaiOAL  aABDENS,  BEGENT'S  FABK. 

I^rom  January  17th  to  30th,  1870. 


Kame. 

Country. 

How  obtained. 

Whore  plaoed  in  OardeoB. 

Three  Island  Pond 

Fish-honso 

Ditto 

Brush  Turkey's  Inol. 

Ditto 

Back  of  Emeu>shed8 

Small  Mammal  Uonse 

Honk^-house 

Western  Ayiary 

Goose  Paddocks 

Monkey-house 

1  Tufted  Duck  (Fulifimla  oristata)  

Europe 

PurohftBod. ................... 

5  Brown  Tritons  (Oestriton  foacns)    

Italy  (near  Spezia) 

British  Islands 

Ditto 

Europe 

Mount  Lebanon  ... 

India 

West  Africa 

Para  

Falkland  Islands  . . . 
Central  America  ... 

Ditto 

Ditto 

Presented  by  0.  L.  Sutherland,  Esq.    ... 

Ditto 

Deposited  by  J.  Dow,  Esq 

Deposited  by  Cant.  Jenninirs 

12  Smooth  Newts  (Triton  punctatas)  

2  Stook  Doves  (Oolnmba  OBnas)    

1  Wood  Pigeon  (Oolamba  palnmbns) 

1  Griffon  Yoltnre  (Qyps  Mvas)  

1  Grey  Ichneumon  (Herpestes  griseus)  

1  Potto  (Perodiotious  potto)  $    

Purchased 

Ditto 

Beceiyed  in  exchange 

Deposited  by  lieut.^Col.  Addison 

1  Snowy  Egret  (Egretta  oandidissima)   

1  Upland  Goose  (Chloephaga  magellanica)  $    

1  Whlte^tbroated  Sapajou  (Oebus  hypoleucus) 

$  Female. 


MOVING  A  HUGE   BUILDING  TO  A  NEW 

FOUNDATION. 

|HB  people  of  Boston  are  very  prond  of  the  achieve- 
ment of  mechanical  skill  performed  there  a  short 
time  ago  in  the  removal  of  the  large  building  known 
as  "  Hotel  Pelbam."  The  event  itself  has  already 
been  reported,  bat  it  is  so  important  that  I  have  thought  it  of 
interest  to  readers  abroad  to  send  a  brief  history  of  the  nnder- 
taking  from  data  jnst  made  public.  Some  years  ago  the  Boston 
city  authorities,  in  pursuance  of  a  plan  for  widening  and 
siraighteniug  some  of  the  streets  of  that  city,  determined  to 
widen  Tremont-street  to  60  ft.,  which  necessitated  the  cutting- 
off  or  removal  of  Hotel  Pelham.  Estimates  were  made  of  the 
damages  in  both  cases,  and  it  was  found  that  removal  would 
be  the  cheaper,  but  there  were  doubts  of  its  feasibility.  Experts 
were  consulted  and  experiments  made,  and  finally  it  was  deter- 
mined to  move  the  building,  an  agreement  being  made  by 
which  the  owner  gave  the  dty  the  right  to  move  it  back  to  the 
new  line  of  the  street,  the  city  being  responsible  for  the  damage 
that  might  occur,  and  presenting  the  owner  with  a  deed  for  the 
land  at  the  rear,  which  the  building  would  cover  after  removal. 
The  work  was  to  be  done  between  May  I  and  October  1, 1869. 
Hotel  Pelham  is  situated  at  the  comer  of  Tremont  and  Boyle- 
Eton  streets,  Boston ;  the  fronts  on  those  streets  being  faced 
with  freestone  backed  with  brickwork  12  in.  to  16  in.  thick, 
and  the  other  walls  being  of  brick.  The  building  was  to  be 
moved  firom  east  to  west,  while  it  contained  two  brick  partition 
walla  running  from  north  to  south,  and  some  short  partitions 
extending  from  Tremont-street  to  the  first  of  the  former  par- 
tition walls.  The  side  of  the  building  is  not  at  a  right  angle 
with  the  front,  but  the  east  and  west  partitions  are  at  right 
angles  with  the  side,  and  therefore  not  parallel  with  the  front, 
thus  increasing  the  difficulties  of  removal.  Somewhat  irregular 
in  shape,  the  building  covers  5,800  square  feet  of  land,  having 
a  frontage  of  96  ft.  on  Tremont-street,  which  narrows  to  88  ft. 
at  the  rear,  and  a  depth  of  69  ft.  on  Boyleston-street,  while  the 
depth  is  62  ft.  on  the  other  side.  There  were  breaks  on  both 
the  rear  and  side.  The  Boyleston-street  front  was  supported 
on  eight  granite  columns  12  ft.  high ;  the  Tremont-street  front 
partly  on  two  similar  columns,  while  the  remainder  was  built 
up  of  rough  block  granite,  filled  in  with  chipetone,  and  so 
poorly  constructed  that  it  had  to  be  tied  together  with  iron 
rods  and  timbers.  Some  of  the  walls  were  cracked  owing  to 
tlie  building  having  settled  after  its  construction,  and  paper 
waa  pasted  over  these  cracks  to  see  if  they  increased  daring  the 
removal ;  but  no  change  could  be  discovered.  The  house  is 
seven  stories  high  above  the  basement ;  the  total  height  above 
the  tramways  on  which  it  was  moved  being  96  ft.,  while  its 
weight  was  estimated  at  5,000  tons,  exclusive  of  the  furniture 
and  other  articles  that  remained  inside  during  the  removal. 
The  shops  and  offices  on  the  first  fioor,  and  several  suites  of 


apartments  above,  were  occupied  at  the  time,  the  occupants 
being  undisturbed,  and  the  water,  gas,  and  pther  pipes  being 
kept  in  working  order  by  the  use  of  flexible  tabes.  The  pre* 
parations  for  the  removal  began  June  1,  models  and  plans  of 
the  building  having  previously  been  made  to  guide  the  work, 
The  basement  was  cleared  of  all  the  wooden  partition  walls 
and  excavated  to  the  level  of  the  foundations.  The  building 
was  to  be  moved  westerly  aboat  14  ft.,  and,  accordingly,  heavy 
block  granite  levellers  were  laid  westerly  from  each  of  the  walls 
and  brick  partitions  for  a  distance  of  14  ft.,  and  similar  levellers 
every  4  ft.  between,  to  receive  the  walls  ranniug  north  and 
south  as  the  building  progressed.  This  made  four  rows  of 
eighteen  traverses  each,  all  laid  solid  in  cement,  thoroughly 
rammed  down  to  avoid  danger  from  settling,  as  they  bore  the 
great  weight  passing  over.  The  traverses  under  the  front  piers 
were  6  ft.  wide  (the  piers  being  4  fb.  and  3  ft.  wide)  and  the 
others  3  ft.  wide ;  while  they  were  sunk  3  ft.  below  the  level  of 
the  foundations.  On  the  top  of  the  granite  a  brick  wall  was 
laid  20  in.  wide  in  cement,  excepting  under  the  piers,  where 
flagstones  and  slate  were  laid.  On  the  top  of  this  iron  rails 
were  laid,  there,  being  four  on  each  traverse,  from  8  to  8^  in. 
wide  and  i  in.  thick.  They  were  imbedded  in  cement  and  made 
perfectly  level,  while  eight  rails  were  laid  under  the  front  piers. 
In  addition,  under  the  rough  granite  wall  before  mentioned,  on 
the  Tremont-street  front,  there  were  greased  ways  to  assist  its 
transit. 

The  building  had  to  be  moved  in  a  straight  line  with  the 
Boyleston-street  wall,  and  the  traverses  were  consequently  laid 
parallel  to  it.  Boilers  1^  in.  in  diameter  were  laid  1  in.  apart 
under  each  wall,  and  were  placed  at  right  angles  to  Boyleston- 
street,  while  a  square  piece  of  hard  wood  was  put  between  each 
two  rollers  to  act  as  a  guide,  and  to  aid  in  replacing  them 
when  they  came  out  behind  as  the  building  moved  forward. 
Over  the  rollers  were. placed  similar  iron  rails  to  those  be- 
neath ;  and  over  these  flagstones,  thoroughly  wedged  with  slate 
and  pointed  with  cement,  to  bear  the  weight  of  the  walls  above. 
There  was  great  trouble  and  danger  in  getting  the  traverses 
and  rollers  in  position  under  the  piers,  but  it  was  successfully 
accomplished.  To  hold  the  lower  part  of  the  building  together 
as  compactly  as  possible,  so  that  the  power  when  applied  to 
the  exterior  should  operate  equally  on  the  interior  walls,  tim- 
bers 8  in.  square  were  placed  on  each  side  of  the  walls 
crossing  the  line  of  motion,  while  over  each  of  the  traverses 
similar  timbers  were  placed  in  the  line  of  motion  and  wedged 
between  the  others.  To  prevent  the  wedging  process  from 
spreading  the  walls,  iron  rods  were  used  to  tie  the  walls  to- 
gether. These  arrangements  made  the  lower  part  of  the  build- 
ing perfectly  steady.  The  power  was  to  be  applied  on  the 
Tremont-street  front,  and  on  the  exterior  of  the  wall  there  a 
hard  pine  timber  was  set  about  a  foot  above  the  rollers  and 
running  the  entire  length  of  the  building,  This  was  supported 
partly  on  a  brick  wall  and  partly  on  a  framework  of  timber. 
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boUi  of  wkieb  dipped  uUmg  on  grawed  wmjs.  An  exoBwwXkm 
was  made,  and  agaiiiti  the  bask  waU  of  the  rtrert  S-id.  planka 
were  aei  vcrtieaUjr,  aad  ia  froai  of  thew  another  heaij  tiinber. 
Between  the  timbeta  were  the  eerews  that  were  to  more  the 
ladldiag,  cadi  of  2  in.  diaoMter  and  i*in.  pitdi,  there  being 
aerentj'two  acrewa  required  to  start  the  boilding,  while  the 
■naiber  waa  afterwarda  ledneed  to  fifty-nx»  which  were  spread 
ahmg  the  96 IL  frontage  on  Tremont-atreet  There  were  need 
in  prqwfing  for  the  remoral  €fwer  400  perehee  of  granite,  3,000 
It  of  flagging,  46,4d2  lb.  of  iron,  and  40,982  ft.  of  timber.  There 
were  904  rdlers,  aad  the  preparationa  occupied  two  months  and 
twestj  days.  Everything  being  in  readinew  on  the  morning 
of  Aagnst  21,  a  man  was  stationed  at  erery  fonr  serews,  and 
twenty  men  along  the  lines  of  the  Tarions  walls  to  watch  the 
rollers  as  they  came  ont  and  leplace  them  in  front,  these 
changes  baring  to  be  made  erery  2  in.  that  the  building  mored. 
At  a  signal  from  the  superintendent  erery  man  at  the  screws 
made  one  quarter  turn,  which  carried  the  hotel  westward  one- 
eighth  of  au  inch.  The  arerage  speed  was  an  inch  in  five 
minutes,  while  the  greatest  speed  was  2  in.  in  fonr  minntes. 
The  fcrews  were  21  in.  bng,  and  it  took  about  one  honr  and 
three-quarters  to  more  the  length  of  the  screws,  when  the  work 
had  to  be  suspended  to  rearrange  the  screws  and  blocking.  The 
first  day  the  house  was  mored  about  3  fL,  the  second  day  5  ft., 
the  third  day  3  ft.  10  in.,  and  the  fourth  day  2  ft.,  the  whole 
distance  (13  ft.  10  in.)  being  completed  on  the  morning  of 
August  25,  while  the  actual  time  of  moving  was  thirteen  hours 
and  forty  minutes.  After  the  building  was  in  its  destined  place 
tlie  braces  and  ties  were  cleared  away,  the  traverses  not  sup- 
porting the  walls  taken  up,  and  such  of  the  rollers  as  were 
loose  taken  out,  while  such  as  were  left  were  firmly  cemented 
as  part  of  the  new  foundation.  The  entire  coet  was  $30,000  in 
currency.  Larger  buildings  hare  been  raised  in  this  country, 
bnt  never  so  large  a  one  removed,  and  thousands  of  people 
watched  the  curious  operation. — Time$, 


HOW  TBAINS  ARE   WORKED   BY  TBLBGRAPHIO 

SIGNALS  IN  AMSRIOA. 

HE  importance  of  the  telegraph  in  connection  with 
railways  was  recognized  many  years  ago ;  but  the 
first  practical  application  of  telegraphic  signals  in 
moving  trains  was  made  on  the  Erie  line  in  1850. 
Previous  to  that  time,  locomotive  engineers  and  condnctors 
were  distrustful,  and  there  are  several  instances  on  record  of 
their  positive  refusal  to  obey  telegraphic  orders,  especially 
when  their  trains  were  directed  to  proceed  beyond  stations,  to 
meet  and  pass  trains  going  in  opposite  directions,  except  in 
cases  where  such  orders  were  plainly  expressed  in  printed  orders 
upon  their  regular  time-tables.  In  1850,  however,  when  the 
Erie  road  had  but  a  single  track  between  Fiermont  and  Elmira, 
it  was  plainly  demonstrated  to  the  superintendent  (the  late 
Charles  Minot)  that  the  telegraph  would  be  a  great  assistance 
to  the  road,  and  it  became  plainly  evident  that  the  tele- 
graphic service  mast  eventually  be  adopted  upon  all  main  trunk- 
lines. 

When  the  first  telegraphic  message  was  sent  over  the  Erie 
wires  a  train  filled  with  westem-bonnd  passengers  was  lying  at 
Turner's  Station,  awaiting  the  arrival  of  an  eastern-bonnd 
train,  which,  by  the  time-*table,  ehonld  meet  and  pass  at  that 
point;  bnt,  owing  to  an  accident  200  miles  west,  it  could  not 
possibly  arrive  until  five  or  six  hours  later.  Mr.  Minot  was  a 
passenger  upon  the  train  lying  at  Turner's.  He  immediately 
decided  to  test  the  accnracy  of  the  telegraph,  and  make  a 
beginning  of  the  plan  of  ordering  trains  to  proceed  to  ]>ointe 
further  in  advance,  and  not  farther  delay  the  stationary  train 
when  the  track  was  known  to  be  clear  as  far  as  Port  Jervis,  a 
diHianco  of  150  miles  farther  west.  Orders  were  accordingly 
sent  over  the  wire  to  the  station  agent  at  Port  Jervis  to  hold 


all  easterly-hoond  trains  until  the  arrival  of  the  western  trtin. 
I  This  order  was  given  in  order  to  make  all  safe,  and  prevent  a 
I  collision  in  case  the  fanner  should  arrive  at  Port  Jervis  befors 
the  latter.     An  answer  was  immediately  given  by  the  station 
agent,  announcing  tiiat  he  fully  understood  the  order,  and 
would  do  as  directed.    All  appeared  safe,  and  the  engineer  waa 
ordered  to  start  west;  but,  to  the  astonishment  of  Mr.  Minot, 
'  he  positivdy  refused  to  move  the  train  from  Turner's  upon  any 
'  such  arrangement.     Mr.  Minot  immediately  mounted  the  loco- 
motive, pnDed  oat  the  throtUe-valve,  and  ran  the  train  himself, 
assisted  bj  the  fireman,  and  reached  Port  Jervis  according  to 
programme. 

The  ice  was  broken,  and  since  that  time  the  telegraph  has 
,  been  acknowledged  as  a  positive  necessity  on  all  long  railroad 
,  lines  in  this  country.     The  form  of  giving  the  necessary  direc- 
tions, however,  has  been  somewhat  changed;   and  now  the 
conductors  and  engineers  of  each  train  who  recdve  telegraphic 
directions  are  telegraphed  the  name  of  the  particular  point  at 
which  they  are  to  meet^  aad  answers  are  required  from  them  to 
.  ascertain  whether  th^  understood  orders,  before  any  movement 
is  made. 

The  following  is  the  form  of  message  required  to  be  sent  and 

;  received: — 

I 

!       "By  telegraph  from statum  to  oondaetor  and  ongineer: 

Ton  will  mn  to atatioa  legardleaa   of   train   munber  . 

,  31.  Peapatohes." 

1 

I       The  numerical  abbreriation  means  "How  do  you  under* 

stand?" 
;       The  answer  to  this  despatch  must  read  as  follows : — 

"  38.    (I  uadorBtand  1  am  to)  mn  to      ■        atatioA  r^ardkasa  of 

train  namber .  Engineer. 

Contractor." 

Upon  receiving  the  announcement  from  the  receiving  operator 
that  all  is  right,  the  trains  are  started  without  farther  orders. 

All  special  orders  for  the  movement  of  trains  are  required  to 
be  communicated  in  writing,  and  extraordinary  precautions  are 
taken  against  the  possibility  of  misunderstanding  directions. 
Not  more  than  one  person  on  a  division  at  the  same  time  has 
power  to  issue  train-orders.  The  telegraph  operator  is  required 
to  read  the  messages  aloud,  in  the  hearing  of  the  conductor 
and  engineer  addressed.  Trains  when  in  motion  must  approach 
stopping-plaoes  in  the  supposition  that  another  train  is  there 
to  be  met.  Whenever  a  passenger-train  reoeives  orders  to 
meet  and  pass  a  freight-train  at  a  specific  station,  the  con- 
ductor must  not  leave  the  depot  until  notice  is  received  from 
the  conductor  that  his  train  is  safe  upon  the  side-track,  out  of 
the  way. 

No  orders  are  given  to  move  a  slow  train  in  the  same  direc- 
tion, on  the  time,  and  ahead  of  a  faster  train,  unless  it  has 
started — if  a  passenger  train — at  least  ten  minutes;  and  if 
freight,  not  less  than  twenty«five  minutes  in  advance  of  the 
time  the  faster  train  may  be  reasonably  expected  to  arrive  at 
the  station  from  which  the  slow  train  is  first  started.  In  cases 
where  a  slow  train  is  moved  by  telegraph  the  following  form 
of  order  is  given  to  the  conductor  of  said  train  : — 


CI 


To 


Conductor  and 


Ton  will  ran  ahead  of 


Engineer; 
No.  — ,  to 


station,  oondittoned 


as  followa:  Shoold  you  from  any  oaose  be  nnable  to  make  your 
running  timet  yon  moat  as  soon  as  yon  discover  anoh  to  be  the  case 
loave  your  flagman  to  warn  the  following  train  in  advance  of  which 
yon  are  running,  and  report  yonr  arriyal  at  the  next  telegraph 
station,  81." 

In  case  of  an  accident  where  orders  cannot  be  obtained  by 
telegraph,  the  station  agent  has  power  to  stop  trains.  The 
speed  of  live-stock  and  freight  trains  is  restricted  to  eighteen 
miles  an  hour;  and  extra  freight  trains,  commonly  called 
!  '*-wild  eats,"  which  have  no  time  upon  the  regular  table,  am 
not  permitted  to  attain  a  higher  rate  of  speed  than  fifteen. 
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Coal  trainB*  time  averages  twelve  miles  an  honr.  The  latter 
ears  being  very  light,  cannot  be  kept  upon  the  track  at  a  high 
rate  of  speed. 

Many  of  these  orders  and  forms  originated  with  Ool.  D. 
C.  MoCnllom,  formerly  superintendent  of  the  Erie  road,  and 
dnring  the  late  war  were  in  general  nse  while  he  was  military 
superintendent  of  all  the  railroads  in  the  United  States.  Yast 
armies  were  moved  in  this  way  in  a  very  snccessfal  manner. 

A  chronometer  in  the  principal  depot  is  the  standard  time 
of  the  road,  and  the  time  is  telepraphed  to  all  stations  at  pre- 
cisely  twelve  o'clock  each  day.  Fresh  engines  and  men  are 
attached  to  all  throogh  trains  at  the  end  of  each  division. 

The  salaries  of  division  superintendents  average  $5,000  a 
year;  condaotors  and  engineers,  $100  a  month;  of  baggage 
masters,  $75  a  month ;  brakemen,  $1'75  a  day ;  telegraphers, 
from  $60  to  $125  a  month;  station  agents,  from  $500  to 
$2,000  a  year. — American  Evening  Poet 


FUNGI  AND  DISEASE. 


believe  we  are  correct  in  attributing  the  following 
very  important  remarks  to  the  autiborship  of  the 
Bev.  M.  J.  Berkeley,  our  most  eminent  Britisth 
fungologist  :— 

One  of  the  most  interesting  parts  of  the  reports  on  the 
diseases  of  cattle  in  the  United  States,  and  more  especially  on 
tiie  lung  plague  and  periodic  fever,  is  that  which  contains  the 
account  of  the  investigations  which  were  made  with  a  view  to 
ascertain  if  possible  whether  there  is  any  reason  to  believe  that 
parasitic  growths  in  the  blood  or  elsewhere  have  anything  to 
do  with  the  malady.  Mr.  H.  W.  Bavenel,  who  has  published 
several  volumes  of  dried  specimens  illustrative  of  the  Fangi  of 
Carolina,  undertook  to  examine  those  of  Texas,  while  Dr.  Bil- 
lings and  Brevet-Major  Curtis  applied  themselves  more  irame* 
diately  to  the  examination  of  the  fluids  of  diseased  cattle  with 
reference  to  the  presence*  of  cryptogamic  growths.  After  all 
that^as  been  said  as  to  the  fungous  origin  of  cholera,^  and  the 
confident  assertion  by  Dr.  Hallier  that  each  form  of  fever  has 
its  own  specific  cryptogam,  this  became  a  necessary,  and,  in  its 
general  bearing,  a  very  important  object  of  inquiry.  The 
examinations,  which  were  carefully  conducted,  do  not  give  the 
very  slightest  reason  for  supposing  that  there  is  any  truth  in 
the  supposition.  It  may  bo  perfectly  true  that  fliinute  bodies 
known  under  the  name  of  Micrococci  and  Bacteria  may  be  pre- 
■enl  even  in  the  flaids  of  apparently  healthy  individuals,  but  our 
anihors  say  expressly — **  In  a  general  way  it  may  be  stated  that 
all  almonnal  appearances  observed  in  the  fluids  examined  were 
BDch  as  might  be  attributed  to  putrefaction.  Although 
mnoh  remains  to  be  learned  as  to  the  causes  and  nature  of  this 
process,  the  tendency  of  modem  science  is  to  class  it  as  a 
speeies  of  fermentation,  which  may  be  defined  as  a  particular 
mode  of  decomposition  of  organissed  bodies,  accompanied  by 
the  growth  of  cells  of  a  fungoid  character,  supposed  to  be  active 
agents  in  the  process." 

The  fungi  which  were  generated  in  the  fluids  were  the  com» 
aon  forms  which  occur  generally  in  decomposing  fluids,  and  as 
regards  the  more  minute  bodies  above  mentioned  their  nature 
in  not  at  present  accurately  known.  It  is  true  Mr.  Bavenel 
infonned  ns  that  Dr.  Hallier  raised  from  the  blood  and  bile  of 
diseased  animals  an  organism  which  he  calls  Coniothedum 
eUlesianwnf  of  which  he  says,  **  Perhaps  you  may  sacceed  in 
finding  out  the  places  where  the  Coniothecium  grows  in 
natnre.  At  all  events,  it  is  a  parasitic  fungus  growing  on 
plants,  and  to  be  looked  for  in  the  food  of  the  wild  bullodcs." 
This  18,  however,  jumping  to  a  conclusion  in  the  same  way  as 


he  did  with  respect  to  the  supposed  origin  of  cholera  from  a 
fungus  derived  from  rice-plants;  and,  after  all,  the  supposed 
Coniotheciom  may  merely  be  a  form  of  some  of  the  common 
moulds,  and  may  have  as  little  to  do  ^th  the  genus  as  the 
much  talked-of  Urocystus  had  with  respect  to  the  TJrocyetus 
occulta  of  Babenhorst. 

We  feel  very  thankful  to  Dr.  Billings  and  his  colleagues  for 
their  patient  investigation,  as  it  is  highly  important  that  atten- 
tion should  not  be  drawn  off  from  more  rational  views  by  mere 
fanciful  notions.  The  following  observations  are  worthy  of 
attention : — 

"  It  seems  probable,  in  view  of  the  results  of  the  above  expe- 
riments, that  some  of  the  Bacteria  and  Micrococcus  germs  are 
really  fungoid  in  character,  and  capable  of  development  into 
higher  forms. 

"  If  the  above- expressed  view  of  the  nature  of  these  bodies 
be  accepted  as  probable,  the  results  of  the  culture  experiments 
with  fluids  of  disease  and  healthy  animals  can  readily  be  under- 
stood. In  many  animals,  whether  healthy  or  diseased,  there 
are  no  fungus  germs  in  the  blood.  We  have  kept  vacuum- 
tubes  of  blood  for  four  months,  and  at  the  end  of  that  time  the 
contents  were  perfectly  normaL  In  other  animals  there  are 
probably  germs  in  the  blood  during  life,  as  shown  by  the  fact 
that  in  vacuum-tubes  filled  from  them  the  blood  putrefied,  and 
the  usual  mycoderms  developed.  But  that  these  germs  can 
develop  and  multiply,  without  dead  oiganic  material  as  a  pabu- 
lum, is  very  doubtful. 

**  As  was  stated  at  the  beginning,  our  object  was  to  determine 
the  presence,  and  as  far  as  i)ossible  the  nature,  of  these  germs. 
The  query  as  to  the  connection  between  them  and  disease, 
whether  they  should  be  considered  as  specific  causes  of  the 
disease  or  as  carriers  of  contagion,  or  as  the  signs  of  the  destruc- 
tion of  vitality  of  a  part  of  the  fluid  or  tissues  in  which  they  are 
found,  said  destruction  being  due  to  some  other  cause,  is  one  of 
great  interest,  for  the  answering  of  which,  however,  the 
lancet  and  injection  tube  will  probably  be  far  more  efficacious 
than  the  microscope  and  '  culture  apparatus.'  " — Qardenere* 
€htonide. 


1  In  *  lettar  ja«t  rcc«iTed  from  Kf  enit,  wbcre  ezpeviiii«i»t8  w>th  reference  to 
j«  ne*>i»kAi  nmA.  boen  mad*  tJL  our  sof  imitioD,  tliera  i*  the  paeaage : — **  The  rice 
grew  splcBdidlj.  I  watched  it  dailr,  ena  thronshoat  the  whole  of  the  time  that 
ekol0r»  yn»  praeent,  and  not  a  slsgle  ftaogna  eoud  I  And  either  on  KTing  or  dead 
la»v««»  or  OB  the  teed  or  hoak." 


NOTES  ON  THE  "DOaWOOD"  OF  GUNPOWDER 

MANUPACTUBBES. 

BY  MR.  M'NAB, 

Boyal  BoiwMe  Oordtftif,  EdMihwrgh, 

|N  a  letter,  Mr.  George  fe.  Frere,  Boy  don  Hall,  Diss, 
remarks — "  Are  you  aware  that  the  wood  which  is 
called  '  Dogwood '  at  the  gunpowder  works,  and  used 
in  the  manufacture  of  the  finer  kinds  of  powder  for 
small  arms  and  fowling-pieces,  is  not  Gomue  eanguinea,  but 
Bhamivue  frangtila,  and  that  the  main  supply  of  it  is  imported 
into  this  country  from  Belgium  and  Prussia  P  This  last- 
mentioned  circumstance  makes  me  think  the  B.  frangtila  ought 
to  be  more  frequently  cultiyated  in  England,  for  it  is  quite  out 
of  character  that  the  nation  should  be  dependent  on  foreigner 
for  the  supply  of  an  important  material  of  defence.  Failing  to 
procure  plants  from  tiie  English  nurseries,  I  looked  into  the 
catalogues  of  the  Edinburgh  nurserymen,  and  I  find  the  Messrs. 
Lawson  quote  it  amongst  ornamental  trees  and  shrubs,  at  Is. 
to  8s.  6d.  each,  while  Beids,  of  Aberdeen,  do  not  mention  it  at 
all  Of  course  there  is  no  planting  it  by  the  acre  at  Lawson's 
price. 

"  If  you  have  any  means,  by  labelling  the  Bhamnue  frangtda 
in  the  Edinburgh  Botanic  Garden,  or  otherwise,  of  informing 
the  public  that  it  is  the  dogwood  of  gunpowder  makers,  you 
will  be  doing  a  national  benefit  thereby ;  and  perhaps  narsery- 
rocn  may  then  torn  their  attention  to  its  cultivation  for  cop- 
pice wood." 

The  notice  of  Mr.  Frereon  the  use  of  the  EJiamnue  fiangula, 
or  alder  buckthorn,  as  it  is  called,  in  the  manufacture  of  the 
finer  kinds  of  gunpowdvr,  is  not  new,  having  been  already 
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noticed  bj  several  old  authors.  It  is,  howerer,  a  most  im- 
portant sabject,  and  one  worthy  of  the  attention  both  of  nnrserjr- 
men  and  arboricnltortsts.  This  species  of  Bockthoro  is  a  tree 
resembling  in  habit  some  plants  of  the  common  white  hawthorn. 
It  is  of  easy  coltivationy  both  in  light  and  heavy  soils,  and  by 
a  little  attention  eonld  soon  be  got  in  large  qoantities.  It  pro- 
duces abundance  of  fruit,  which  ripens  freely  in  £iiTonrable 
seasons.  It  could  easily  be  cultivated  in  hedge-rows,  or  used 
to  form  hedges,  as  it  bears  cutting-in  remarkably  well.  It 
could  also  be  planted  with  great  advantage  on  many  railway 
embankments,  both  in  England  and  in  Scotland ;  with  a  little 
care  after  planting  it  would  succeed  well.  In  such  places  it 
would  sustain  no  injury  from  engine-sparks. 

The  subject  of  using  charcoal-producing  plants  for  gun- 
powder purposes  is  a  most  important  one,  and  one  which  the 
Highland  and  Arboricnltural  Societies  should  keep  prominently 
forward  for  prize  papers,  in  order  that  it  may  be  fully  investi- 
gated. 

The  genus  Bhamnus  now  numbers  about  twenty -six  different 
species  and  varieties,  and  all  are  probably  suited  for  gunpowder 
charcoal.  A  few  of  the  species  are  sub-tropical,  some  are 
natives  of  North  America,  others  of  Spain,  Switzerland,  and 
the  south  of  Europe,  while  Bliamnu8  frangula  and  B,  cathar' 
iicus,  although  Continental  species,  are  likewise  considered  as 
natives  of  Britain. 

Dr.  F.  Buchanan  White  has  recently  discovered  the  Bhamnus 
frangvla  in  the  parish  of  Gontin,  Boss-shire,  he  says — "The 
plants  (of  whose  number  I  cannot,  owing  to  the  dense  growth 
of  other  bushes,  speak  with  certainty)  were  in  well-established 
bushes,  about  4  ft.  in  height,  flowering  freely,  and  growing  in 
a  marshy  ground.  Its  associates  were  all  native  plants — ^alder, 
willow,  birch,  sweet  gale,  common  heather,  <feo."  This  circum- 
stance shows  that  there  is  no  limit  in  Britain  to  its  cultivation, 
if  parties  feel  inclined  to  grow  it  for  profit. 

It  is  not  improbable  that  many  other  genera  of  shrubby 
plants  are  capable  of  producing  a  fine  quality  of  charcoal  as  well 
as  the  common  alder,  the  alder  buckthorn  and  dogwood,  all 
now  in  use.  Experiments  could  be  made  on  the  following 
British  woods  (if  they  have  not  already  been  tried) : — The  sea 
bnokthom,  oommon  maple,  white  hawthorn,  rowan-tree,  blad- 
der nut,  spindle-tree,  barberry,  goelder  rose,  way£Euing-tree ; 
also  the  hazel,  birob,  hornbeam,  black  sloe,  furze,  broom,  or 
even  the  ivy,  which,  in  many  districts,  is  injuring  our  forest 
trees  to  a  great  extent,  likewise  several  exotic  shrubs  and  trees, 
now  largely  cultivated  in  this  country. 

Experiinents  could  also  be  made  with  dried  roots  of  many  of 
our  forest  trees.  After  felling,  such  roots  are  generally  left  in 
the  ground  to  rot,  and  are  often  very  troublesome.  If  any,  or 
all,  could  be  turned  to  account  for  producing  a  useful  charcoal, 
it  would  hold  out  an  inducement  to  remove  them  from  the 
ground,  which  could  then  be  used  for  planting,  or  for  agricul- 
tural purposes. 

The  high  price  which  the  wood  and  branches  of  the  Bhamnus 
frangula  bring  in  the  British  market^£10  to  £14  a  ton — is 
certainly  an  inda cement  for  landholders  to  turn  their  attention 
to  the  cultivation  of  the  alder  buckthorn,  dogwood,  or  any 
other  trees  and  shrubs  found  best  calculated  for  producing  the 
finer  kinds  of  charcoal.  The  dry  buckthorn  branches  are  sent 
from  the  Continent  in  the  form  of  compressed  faggots,  and 
peeled  previous  to  being  charred. 

Since  the  above  was  written,  I  have  received,  through  the 
kindness  of  Mr.  P.  S.  Bobertson,  a  sample  of  the  gunpowder- 
wood  from  the  Bosliu  Mills,  with  the  following  letter  from 
Messrs.  Hay,  Merricks,  h  Co. : — **  We  have  pleasure  in  send- 
ing you  a  sample  of  the  dogwood  we  use  here  in  the  manufac- 
ture of  gunpowder.  The  sample  sent  is  of  English  growth, 
in  the  county  of  Sussex,  and  the  price  varies  from  £10  to 
£14  per  ton,   according  to  quality.      We  require  all  peeled 

and  pftcked  into  bundles  of  lOQ  pieces  ^^  ^4c})f  Tbe  wood 
ii  out  generftHj  in  M^y  ftud  June," 

The  ppsolmsn  Bent  from  the  Boslin  Mills  was  subjected  to  % 


miciosoopie  examinatioa,  with  recent  woods  of  buckthorn  and 
dogwood,  and  turns  oat  to  be  the  true  alder  buckthoxn 
(Bhamnus  frangida).  Beaidea  stroctore,  it  can  readily  be  dis- 
tinguished, boUi  in  the  fireeh  and  dried  state,  firom  the  dof - 
wood  {Comus  scmguinea)  by  taming  yellow  immediately  on 
being  moistened,  which  la  not  the  ease  with  dogwood.  If  dog- 
wood is  really  a  charooal-prodncing  shrub,  no  plant  oonld  he 
so  easily  grown,  as  cnttinga  can  be  got  in  quantity.  They 
will  soon  strike  root^  and  grow  as  free  as  a  red  or  black 
cnrrant. 

The  misnomer  of  dogwood  for  alder  buckthorn  ought  to  be 
corrected  by  all  powder  mannfactnrers,  as  it  is  apt  to  lead  to 
unpleasant  consequences,  by  parties  growing  and  supplying 
the  true  dogwood,  and  aftenraids  refused  by  manufacturers  as 
not  being  the  dogwood  required  by  them. — The  Farmer. 


ON  MANGANESE  AND  SOME  OP  ITS  COMPOUNDS 

BT  PB07B88O1L  CSABLS8  ▲.  ^OT. 

Df  Two  Paxxb.— Pabi  I. 

is  difficult  to  trace  theorigin  of  the  word  manganese. 
The  ores  containing  it  were  variously  sfyled  female 
magnets,  black  magnesia,  alabandieus,  from  the  city 
of  Alabanda,  mangadesom  by  the  gloss  maken^  and 
later  manganesium,  and  finally  manganese.  But  notwith- 
standing tihe  antiquity  of  the  name,  it  is  safe  to  say  that  even 
at  the  present  time  very  little  is  known  about  the  properties  of 
the  metal,  and  it  is  for  this  reason  that  we  have  chosen  to 
speak  of  it,  in  order  to  put  together  for  convenience  of  refer- 
ence the  various  methods  of  its  preparation,  and  the  propsr- 
ties  of  the  metal  as  aooepted  by  the  best  antliorities. 

For  a  long  time  iron  and  manganese  were  oonfounded  toge- 
ther, but  after  the  Swedish  chemist^  Gahn,  proved  tiie  existence 
of  a  new  substance  in  the  mineral  pyrolusite,  the  analogy 
between  the  new  metal,  manganese,  tfnd  the  old  metal,  iron,  at 
once  suggested  that  the  former  could  be  redaced  in  the  same 
way  as  the  latter. 

The  oxide  of  manganese  was  heated  with  dharooal,  and  a 
complete  redaction  followed.  The  heat  required  was  the  same 
as  that  for  the  reduction  of  iron.  The  metal  obtained  in  this 
way,  like  pig  iron,  was  found  to  contain  considerable  silidom 
and  carbon,  and  to  be  very  brittle.  Whether  it  could  be  made 
malleable  by  burning  off  the  carbon  and  sqoeeadng  out  the 
silicium  in  a  puddling  furnace  has  never  been  ascertained,  as 
no  one  has  ever  manufactured  sufficient  metallio  manganese  to 
make  the  trial.  If  the  first  chemist  who  reduced  an  ounce  of 
iron  from  the  oxide  by  means  of  charcoal  could  see  to  what 
uses  the  brittle,  easily  rusting,  unmalleable  metal  as  described 
by  him,  is  now  applied,  he  would  be  slightly  surprised,  for  in 
small  quantities,  or  in  the  form  of  powder,  every  diemist  would 
be  forced  to  say  that  iron  would  have  to  be  kept  hermetically 
sealed,  or  protected  by  naphtha  from  the  action  of  the  air.  It 
may  be  that  manganese  in  larger  quantities  and  property 
refined,  purified,  and  annealed,  would  be  capable  of  bdng  ham- 
mered into  thin  foil,  or  drawn  into  fine  wire,  but  at  present  we 
have  no  positive  knowledge  on  the  subject 

Another  method  for  the  reduction  of  manganese  i»  to  fose 
the  chloride  with  an  equal  weight  of  finer  spar,  and  one-fifth  its 
weight  of  metallic  sodium.  When  obtained  in  this  way  it  has 
the  colour  of  oast-iron ;  is  very  brittle  and  very  hard.  It  will 
take  a  fine  polish,  cannot  be  scratched  by  a  file,  cuts  glass 
easily,  does  not  change  in  moist  air,  is  not  attracted  by  a 
magnet,  and  has  no  effect  upon  the  magnetic  needle ;  it  cannot 
be  wrought,  but  can  be  cast  the  same  as  iron,  and  its  speoifie 
gravity  when  prepared  in  this  way  is  7' 16. 

This  method  has  been  severely  criticised  by  our  beat  chemists, 
and  it  has  been  objected  that  the  metal  obtained  was  in  no  way 

P^re,  wi  QDgbt  not  to  be  Rooepted  f^  dii^Ml^  tbf  \^  p^^ 
partial  of  manganese. 
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Deville  foaed  the  metal  to  a  orjstalliiie  mass,  the  powder  of 
which  decompoBed  water  rapidly ;  its  colour  very  much  re- 
sembled that  of  bismath.  The  flaoride  of  manganese  has  been 
redoced  by  metallic  sodiam,  and  we  have  onrselves  reduced  the 
amalgam  of  manganese  to  a  fine  powder,  but  were  nnsnccessfnl 
in  fasing  it  to  a  batton. 

Some  anthorities  say  that  metallic  manganese  decomposes 
water  at  ordinary  temperature ;  that  its  colonr  is  reddish  white ; 
that  it  oxidizes  in  the  air,  and  must  therefore  be  kept  nnder 
naphtha  the  same  as  potassiam  and  sodium ;  that  it  is  slightly 
magnetic,  and  that  it  readily  combines  with  silicium  and  carbon, 
and  that  its  specific  gravity  is  8. 

The  metal  is  said  to  be  easily  attacked  by  acids.  In  reference 
to  the  alloys  of  manganese,  not  so  much  is  known  as  could  be 
desired.  Its  effect  upon  iron  is,  however,  becoming  more 
familiar,  and  has  been  made  the  basis  of  several  patents.  In 
this  conntry,  especially,  the  use  of  franklinite  iron,  containing 
a  large  proportion  of  manganese,  is  well  understood,  and  the 
iron  produced  is  valuable  for  many  purposes.  In  England 
there  are  thirty-six  patents  involving  the  use  of  manganese  in 
iron  and  steel,  the  earliest  of  which  was  taken  out  in  1799. 

Dr.  Prieger,  of  Bonn,  has  prepared  alloys  of  manganese  and 
iron,  and  manganese  and  copper.  An  intimate  mixture  of  black 
oxide  of  manganese,  powdered  charcoal,  and  iron  filings  or 
turnings,  is  made  in  a  black-lead  crucible  holding  thirty  to 
fifty  pounds.  A  covering  is  made  of  charcoal,  fluor  spar,  and 
common  salt,  and  the  contents  of  the  crucible  exposed  for 
several  hours  to  a  white  heat.  On  breaking  the  crucible,  the 
alloy  of  manganese  and  iron  will  be  found  as  a  perfectly  homo- 
geneous button.  Two  equivalents  of  manganese  and  one  equi- 
valent of  iron,  afford  an  alloy  containing  thirty-six  per  cent,  of 
manganese;  four  of  manganese  and  one  of  iron  give  about 
eighty  per  cent,  of  manganese.  Both  alloys  are  harder  than 
the  hardest  steel ;  they  are  capable  of  a  high  polish,  fuse  at  a 
red  heat,  do  not  oxidize  in  the  air,  and  only  partially  so  in  water ; 
their  colour  is  between  that  of  steel  and  silver.  These  alloys 
eoald  be  used  for  journal-boxes  or  bearings  of  machinery,  and 
would  be  useful  in  affording  a  method  for  the  introduction  of 
manganese  to  iron  or  steel  castings. 

The  alloy  of  manganese  and  copper  is  prepared  in  a  similar 
way,  and  is  very  hard.  Its  properties  have  not  been  sufficiently 
studied  by  our  workers  in  metal,  and  it  would  seem  to  offer  a 
good  field  for  investigation.  It  will  thus  be  seen  that  our 
knowledge  of  manganese  is  very  limited.  The  specimen  of  the 
metal  in  the  cabinet  at  Columbia  College  is  very  hard  and 
brittle,  and  has  a  distinctly  red  colour.  It  has  been  kept  in  a 
loosely  stoppered  bottle  for  several  years  without  any  signs  of 
oxidation  or  absorption  of  moisture.  It  probably  contains  some 
carbon  and  silicium. — Scientific  American, 


]Protoplasmio  Masses  in  the  Iiiver. — ^Two  or  three  years  ago 
Peremesohko  discovered  the  presence  of  masses  of  protoplasm 
in  the  spleen  of  the  embryo;  and  his  Btatsments  are  supported 
by  the  observations  of  Edlliker  and  Cohnheim  on  the  oxiBtence 
of  similar  masses  in  the  pnip  of  the  spleen,  even  in  the  adnlt. 
Dr.  Sohenk,  says  the  Lancet^  having  recently  been  engaged  in 
investigating  the  history  of  the  devlopment  of  the  liver  in  the 
rabbit,  pig,  and  dog,  describes  similar  structures.  They  arc  of 
large  size,  exceeding  by  from  two  to  four  times  the  magnitude  of  the 
ordinary  oellular  structures  of  the  organ.  Examined  in  the  fresh 
state,  they  are  rounded,  and  generally,  though  not  always,  destitate 
of  a  nndens.  Placed  in  a  one-per-eent.  solution  of  common  salt,  or 
in  iodized  serum,  and  at  a  temperature  of  from  SO*"  to  90°  Fahr.,  they 
may  be  obserTed  to  protrude  rounded  processes,  and  again  retract 
them ;  and  these  changes  of  form  are  accompanied  by  a  certain  amount 
of  locomotion.  In  preparations  hardened  in  alcohol,  they  are  sphe- 
roidal  or  oval,  sometimes  furnished  with  processes.  The  protoplasm 
is  granular,  and  provided  with  one  or  several  nuclei.  Dr.  Bohenk 
profoofloe  himself  unable  to  determine  whether  the  nuclei  only  make 
their  appearance  as  a  post-mortein  result  or  whether  they  are  picked 
up  hj  the  masses  of  protoplasm  in  their  peregrinations,  The  expros- 
t£aa  of  the  latter  view  is  indeed  a  reaction  ixom  the  doatrine  ourrpnt 
jmu%  ifaioei  that  the  nnoleus  was  the  essential  part  of  a  oalli 


MR.  BIGG'S  APPARATUS  FOR  ESTIMATING  THE 
DEFORMITY  OF  THE  HUMAN  BODY. 

HE  advances  that  have  of  late  years  been  made  in  the 
recognition  of  the  causes  of  deformities,  and  in  the 
application  of  substitutes  for  deformed  limbs,  have 
been  nearly  confined  to  Great  Britain,  and  we  may 
say  have  almost  all  originated  with  Mr.  Heather  Bigg,  whose 
artificial  limbs  have  from  time  to  time  excited  the  wonder  of 
the  mechanician  and  the  admiration  of  the  surgeon.  That  our 
remarks  are  by  no  means  an  exaggeration  of  the  facts  those 
who  take  up  a  volume  now  before  us^  will  soon  learn  for  them- 
selves. In  this  book,  which  is  really  one  of  the  curiosities  of 
modem  literature,  will  be  found  an  account,  extending  over 
nearly  700  pages,  of  what  the  ancients  attempted  in  orthopaedic 
surgery,  and  what  the  modern  science  of  orthopraxy  has 
achieved  to  alleviate  some  of  the  most  distressing  afflictions 
which  befall  humanity.  Whether  it  be  a  lost  arm  or  leg,  a 
curved  spine,  a  deformity  from  bum  or  malformation,  a  club- 
foot or  a  contracted  hand,  a  fracture  or  a  dislocation,  Mr.  Bigg 
displays  equal  skill  in  devising  mechanical  appliances  for  its 
treatment  or  replacement.  And  further,  we  may  observe,  that 
he  does  so  not  merely  from  a  mechanical  point  of  view,  but 
with  a  thorough  knowledge  of  the  anatomy  of  the  bones,  liga- 
ments, and  muscles,  and  a  keen  appreciation  of  the  best  means 
of  utilizing  one  set  of  muscular  organs  in  the  development  of 
another  set. 

It  is  not,  however,  of  these  many  remarkable  appliances  for 
the  cure  of  deformity  which  are  described  in  this  work  that 
we  wish  to  treat.  We  desire  to  direct  the  attention  of  our 
readers  to  a  very  ingenious  contrivance  recently  devised  by 
Mr.  Bigg,  and  called  by  him  a  deformity-gauge.  This  appa- 
ratus is  well  figured  in  the  adjoining  page  (see  p.  118),  and 
for  its  description  we  cannot  do  better  than  quote  the  very 
clear  account  given  in  the  Appendix  to  Mr.  Bigg's  interesting 
volume : — 

It  has  hitherto  been  found  impossible  to  arrive  at  a  satis- 
factory proof  of  the  changes  which  occur  in  a  deformity  of  the 
human  body  at  different  stages  of  its  progress.  The  nearest 
approximation  to  exact  judgment  has  been  gained  by  making 
a  careful  plaster  of  Paris  cast  of  the  affected  region,  and  com- 
paring it  by  measurement  with  subBequeat  models  taken  from 
time  to  time  in  the  same  material.  It  needs  very  little  argu- 
ment to  show  that  this  plan  offers  at  the  best  but  a  very  poor 
and  inaccurate  method  of  judgment ;  for  if  the  patient  varies 
her  position  the  least  the  plaster  cast  becomes  faulty  as  a 
means  of  comparison.  There  is  also  another  great  objection, 
namely,  that  in  constructing  a  cast  it  is  easy  to  make  it 
possess  any  form  most  agreeable  to  the  notion  of  symmetry  held 
by  the  artisan  who  is  preparing  it. 

Only  one  true  remedy  exists  for  these  evident  disadvantages, 
and  that  is  the  invention  of  a  piece  of  mechanism  which,  when 
the  patient  is  placed  before  it,  sTudl  register  of  itself  with  pre- 
cision every  curve,  angle,  or  other  irregularity  presented  by  the 
surface  of  the  human  form  opposed  to  it.  To  explain  this 
more  clearly,  I  mean  that  in  the  instance  of  a  case  of  lateral  or 
other  curvature  of  the  spine,  the  least  deviation  from  the  true 
and  symmetric  proportion  should  be  at  once  discoverable  on 
testing  it  with  the  deformity -gauge,  of  which  I  am  assuming 
the  possession.  Governed  by  these  impressions,  I  have  spent  a 
very  considerable  time  in  making  experiments  upon  the  practica- 
bility of  achieving  with  unvarying  certainty  this  result  by 
means  pf  a  self-registering  apparatus  which,  on  being  adjusted 
to  well-known  anatomical  points,  such  as  the  angles  of  the 
scapulsB,  crest  of  the  ilium,  or  centre  of  the  sternum,  shall 
chronicle  at  once  every  deviation  from  normal  form  that  the 
body  has  undergone. 

After  a  long  series  of  trials  I  have  succeeded  in  inventing  an 
apparatus  by  which  the  degree  of  deformity  CftW  b«  m^^i  ^?ci?f 

^  4  Manual  <(f  QrikoptQ^,   Sy  Sf»t))9r  ^iggt  Mt9i!Si  WU  C,1S,    leoond 
Bdltion.    Ohurokill,    1060. 
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ntdj  meMnred  mad  iU  TUietj  demonitnted.  Henoe,  if  a 
IMtient  be  mbmitted  to  wi  ezaminatioii  bj  it  at  regular  periods, 
each  ae  interrali  of  three  montbe,  a  carefnl  and  unfailing 
record  of  erety  ohaoge,  howerer  tniunte,  will  be  gained. 

The  certainty  with  which  thia  can  be  done  and  the  liro- 
plicitj  of  it*  arrangemeDt  render  the  invention  an  iuTalnable 
ud  to  every  one  intoreeted  in  the  treatment  of  deformitiee;  and 
it  alio  enablec  a  medical  man,  the  patient,  and  her  friendB,  to 
practically  aatiafj  themwlree  that  the  caae  is  being  Batiefac- 
torilj  dealt  with.  The  abore  drawings  will  eiplain  the  in- 
vention. 

Fig,  1. — i.  represent*  a  poUahed  oak  seat  made  to  raise  and 
lower  like  a  mnsic-stool. 

B  b'  are  two  TertJcal  rods  hinged  at  their  base  for  the  pnr- 
posa  of  accommodating    themtelTes    to  the    poaition  of  the 

c  c*,  a  tyttem  of  horizontal  lerers  made  like  a  pantagraph, 
two  pointe  of  which  rest  npon  the  cheat,  and  two  against  the 
•idee  of  the  spine.  These  leren  are  gmdnated  and  engraved 
into  inches  and  degrees. 

s  i/  are  two  hwizontal  diake,  with  moTablo  hand,  whicl. 
register  the  degrees  of  rotation  the  levers  may  in  their  adjust- 
ment to  the  hnman  body  undergo. 

X,  a  padded  pUt«  grasped  by  the  knees  for  eteadjing  the 
body  when  the  patient  is  litting. 


Fig  3, — r,  a  metal  tripod  htJding  a  frame  oorered  with 
outiidge  paper. 

o,  a  frsine  on  which  the  drawing  of  the  pAtient's  body  is 
impressed,  and  which  can  be  held  eithw  Tertically  or  hori- 
sontoUy,  thns  admitting  of  the  whole  form  of  ilie  body  baog 
aooarately  drawn. 

H  e',  two  roUer-penoile,  which,  on  being  moved  along  ^ 
sorfaoe  of  the  body,  produce  a  ooanterpart  of  its  shape  on 
the  frame  g, — one  drawing  the  vcoiieal  lines,  the  other  the 
horizontal. 

To  bring  this  plan  into  operation  the  patient  is  first  seated 
npon  the  stool  with  her  knees  grasping  B.  The  two  points  c' 
rest  on  each  side  of  the  oheet,  whilst  those  at  c  are  made  to 
tonoh  the  angles  of  the  scapnla.  On  the  disks  s  i/  are 
registered  whatever  amonnt  of  rotation  the  body  presents,  and 
the  nnmber  of  degrees  can  be  read  off  at  a  glance. 

The  levers  c  c/  are  so  made  ae  to  expand  laterally  at  that 
centre  and  advance  or  retreat  horizontally,  bj  which  arrange- 
ment the  most  minnte  diSbrencee  of  form  are  noted  on  the 
sliding  scales  engraved  npon  each  of  them. 

Having  accurately  obtained  and  read  off  the  salient  points 
of  the  distortion,  the  patieot  is  then  placed  standing  before  the 
frame  (fig.  2),  wheo,  by  passing  the  two  rollers  e  s'  along  the 
sarfaces  of  the  body,  an  eiact  representation  of  its  external 
form  is  drawn.     Fig.  3  shows  the  appamtna  ^ipUed  to  the 


SCIENTIFIC    OPINION. 


119 


A  BRAZILIAN  ORCHID  (ONOWIUM  BOOEBSII)- 


hoij  in  the  erect  pocitiot),  the  letters  referring  to  the  same 
puia  aa  id  figa.  1  and  2. 

The  reoord  obtained  in  an  nnorring  manner  bj  thia  maohitte 
i*  written  down  on  printed  forma  eipresalj  prepared,  and  at 
the  expiration  of  Uuee  montha  another  examination  is  made, 
when  the  inatmment  enables  the  leut  variation  which  haa 
oocnrred  in  the  mean  time  to  be  instantly  disoorered.  In  the 
minnteneaa  of  iU  detail  and  nnfailing  accaraoj  of  ita  results, 
thia  apparatus  may  be  considered  a  great  trinmph  in  ortho- 
practio  mechanism,  aa  it  at  once  remorea  the  diagnoaia  of  anch 
eases  from  the  realm  of  the  speculative  and  nnaonnd,  and  places 
it  in  the  region  of  practical  certoiDt^. 

I  maj  mention,  as  an  example  of  the  exactness  of  thia 
appliance  in  ita  practical  demonstration  of  deformity,  that  upon 
recaBtlf  plaoing  a  young  ladj  of  fifteen  yean  of  ago  before  it 
who  had  been  snocessfally  treated  for  lateral  ouiratnre,  and 
the  body  restored  to  anch  symmetrical  proportion  that  the  eye 
'--'->  'o  distact  any  differenoe  in  ahape,  a  slight  thickening  of 


&iledfa 


the  lambar  mnsdea  on  tlie  left  side  showed  on  the  scale  b)  the 
extent  of  half  a  degree.  As  the  highest  point  of  enrratnre  had 
originally  been  at  the  point  where  the  thickening  was  recorded, 
the  aocaraoy  of  the  meehanioal  teat  was  proved  moat  com- 
pletely. 


A  BRAZILIAN  ORCHID  (ONOIDIUX  SOOERSII). 

IHE  genns  Onoidiam  is  a  very  extensive  one,  abound- 
ing in  an  immense  nnmber  of  small  as  well  as  large- 
flowered  epeoiee.  The  former,  however,  have  not 
fonnd  taai^i  favour  with  the  m^ority  of  Orohid-fan- 
oiers ;  neither  can  tbis  be  wondered  at  when  th^  ia  each  a  vast 
namber  of  really  fine  kinds  which  give  double  the  amount  of 
pleaanre  for  the  same  outlay  of  trouble  and  care.  Amongst 
the  many  fine  forma  of  thia  genns  whioh  have  been  introduced 
to  our  gardens  the  one  now  under  oonsideration  certainly  stands 
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in  tlie  front  rank,  a  formidable  rival  to  eren  tlie  majestic  O. 
Wioeranihum. 

Oncidium  Bogerni  is  a  native  of  Brazil,  bot  from  wbat  part 
of  thai  eoontrj  I  am  nnable  to  aaj.  It  waa  introdaoed  hj  Dr. 
Hemj  Bogers,  of  East  Grinttead,  in  whoae  stove  it  first 
bloomed.  It  bas  bitfaerto  flowered  in  the  antnmn  months ;  bnt 
from  the  £iet  of  00  few  specimens  existing  in  this  oonntrj  and 
its  native  habitat  being  nnknown  at  present,  the  exact  time  of 
its  flowering  cannot  be  definitely  stated.  In  general  appearanee 
O.  Sogenii  resembles  0.  hifolium,  bnt  npon  a  gigantic  scale, 
for  in  the  present  plant  the  growths  are  as  large  as  a  pigeon's 
egg,  and  bearing  npon  their  snmmits  a  pair  of  somewhat  stoat 
dark-green  leaves,  whilst  the  black  markings  which  are  so  cha- 
racteristic of  0.  hifolium  are  found  also  npon  the  psendobnlbs 
of  this  plant.  The  flower-spike  attains  a  height  of  aboot  2  ft., 
and  is  much  branched,  bearing  in  the  case  of  the  specimen  from 
which  the  accompanjing  figure  was  taken  seventy  of  its  brilliant 
flowers  (one  is  drawn  of  the  natural  size),  whilst  other  plants 
have  produced  spikes  bearing  as  many  as  170  blooms.  The 
sepals  and  petals  are  very  small,  bearing  indeed  about  the  same 
proportion  to  the  lip  as  do  those  of  O.  hifolium  to  the  lip  in 
that  spedes ;  the  Hp  is  flat  and  spreading,  deeply  two-lobed  in 
front,  rich  golden-yellow  in  colour,  and  measures  from  2  to  2^ 
inches  in  diameter. 

It  appears  to  thrive  in  the  same  temperature  as  Lcelia  pur* 
pwraia  and  other  similar  plants,  and  grows  admirably  in  a 
basket  suspended  from  the  roof  of  the  orchid-house,  potted  in 
good  peat  and  sphagnum  moss,  with  the  addition  of  some  char- 
coal for  drainage. 

This  truly  grand  plant  is  at  present  solely  in  the  possession 
of  the  Messrs.  Veitch,  the  eminent  nurserymen  of  Chelsea. — 
Journal  of  HorUeuUure. 
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A  Manual  of  QuaUkUive  Analyns,     By  Bobsbt  Galloway 
F.G.S.,  Professor  of  Applied  Chemistry  in  the  Royal  College 
of  Science  for  Ireland.      Fifth  Edition.     London  :   John 
Churchill  &  Sons.     1870. 

THIS  treatise  on  chemical  analysis,  through  the  care  of  its 
author  to  make  it  accurate  and  to  adapt  it  to  the  wants 
of  the  earnest  student,  has  long  been  established  as  one  of  the 
best  in  our  language.  It  was  at  one  time  a  distinguishing 
character  of  this  work,  that  in  it  the  art  of  chemical  analysis 
is  taught  by  first  giving  appropriate  exercises,  and  then  helping 
the  student  to  deduce  from  these  the  principles  and  rules  of 
the  art.  In  other  treatises,  the  student  was  first  carried 
through  a  sort  of  grammar,  and  then  taught  the  applica- 
tion of  ibis  to  the  execution  of  the  purposes  of  the  art. 
Now,  however,  Professor  Galloway's  QuaLUaivoe  Analysis  does 
not  possess  this  distinctive  character,  for  the  simple  reason 
that  in  most  of  its  fellow-treatises  the  same  principle  has 
been  more  or  less  fully  adopted,  though  in  none  so  thoroughly 
as  in  it. 

In  its  present  edition  it  forms  a  much  more  comprehensive 
work  than  in  the  previous  ones.  As  it  now  stands,  it  includes, 
besides  other  matter,  a  very  full  descriptive  account  of  the  more 
important  and  best-known  substances,  in  which  their  chemical 
properties  are  compared  and  contrasted  in  a  very  useful  manner. 
And  it  seems  to  us,  after  an  examination  of  its  pages,  that  no 
method  of  learning  chemistry  would  prove  so  successful  as  that 
of  working  out  such  a  practical  course  as  that  laid  down  in  it, 
and  at  the  same  time  attending  2b  few  lectures  on  the  doctrines 
of  the  science. 

In  addition  to  the  account  of  salts  and  acids,  together  with 
their  radicals,  to  be  expected  in  such  a  work,  descriptions,  to  be 
Torified  by  experimenti  are  given  of  almost  every  "  prgamo  " 


substance  of  interest  in  medicine,  physiology,  toxicology,  and 
the  arts.  The  action  of  heat  npon  subctanoes  as  a  means  of 
ascertaining  their  nature  is  elaborately  detailed,  the  anther 
availing  himself  of  the  papers  of  Bnnsen  and  Merz  npon  the 
use  of  the  Bnnsen  lamp  as  an  instrument  of  analysis. 

In  the  present  edition  Profiessor  Galloway  has  adopted  the 
modem  notation  and  nomendatnre,  and,  what  is  of  more  im- 
portance in  a  work  on  practical  diemistry,  he  has  added  many 
tests  to  those  given  in  the  fourth  edition.  We  consider  it  an 
omission  of  the  author,  and  we  have  observed  no  other  worth 
notice,  not  to  have  given  an  aoconnt  of  Bnnsen's  admirable, 
quick,  and  thorough  filtering  apparatus.  Probably  he  thought 
it  adapted  for  quantitative  rather  than  for  qualitative  experi- 
ments ;  but,  if  so,  we  are  hardly  prepared  to  agree  with  him. 
Of  all  things  most  calculated  to  dishearten  the  student  of 
qualitative  analysis,  the  filtration  and  washing  of  slimy  preci- 
pitates rank  firsts  and  therefore^  to  deprive  them'  of  their  tedious 
character  is  to  confer  a  very  great  boon  on  the  student  and  to 
favour  the  cultivation  of  chemistry  itself. 


Our  Domestic  Fireplaces,     By  FnxDiaiCK.  Edwakds,  Juv. 
A  New  Edition.    London :  Longmans.     1870. 

MB.  EDWABDS  has  now  for  many  years  been  before  the 
public  as  a  reformer  of  our  stoves,  chimneys,  and  methods 
of  ventilation,  and,  though  we  fear  that  his  very  excellent 
practical  views  have  not  infiuehoed  builders  to  the  extent  that 
they  ought,  we  are  sure  that  they  have  done  a  great  deal  in 
overcoming  that  inertia  of  stupidity  which  is  not  uncommon 
among  the  lower  classes  of  architects.  In  the  volume  before  us 
Mr.  Edwards  gives  us  an  entirely  re-written  edition  of  a  work 
which  has  already  been  very  favourably  received  in  its  earlierissues. 
In  this,  he  gives  us  first  a  history  of  the  "  fireplace  "  as  far  as 
the  antiquarian  lore  of  the  subject  extends,  and  then  he  describes 
in  detaQ  the  many  different  varieties  of  grate  employed,  both  in 
England  and  the  Continent.  It  must  not  from  this  be 
imagined  that  the  work  is  a  mere  dry  catalogue.  The  writer 
shows  us  that  he  has  grasped  the  scientific  principles  on 
which  fireplaces  should  be  constructed,  and  as  he  describes 
each  form,  he  tells  us  of  its  advantages  and  demerits.  At  the 
end  of  the  work  are  a  multitude  of  plates  containing  nearly 
150  well-drawn  figures  of  stoves,  grates,  hot-water  apparatus, 
and  the  frontispiece  is  an  excellent  lithograph  of  that 
very  remarkable  and  philanthropic  man,  Benjamin  Count 
Bumford.  Thus,  altogether,  the  work  is  the  only  complete 
treatise  on  its  subject,  and  is  one  as  interesting  to  the  student 
of  practical  pneumatics,  as  it  is  important  to  those  who  are 
engaged  either  in  building  a  new  house,  or  in  altering  the  stoves 
of  an  old  one.  We  can  only  wish  that  we  had  known  of  Mr. 
Edwards'  book  a  few  years  since,  we  might  then  have  set  an 
architect  at  defiance,  and  have  economized  money,  heat,  and 
coal. 

Darwinianism  Tested  hy  the  Science  of  Language,  Translated 
from  the  German  of  Professor  AuausT  Schleichsb  by  Dr. 
Alex.  Y.  W.  Bikksrs.  London:  John  Camden  Hotten. 
1869. 

IT  has  often  been  a  matter  of  surprise  to  us  that  so  fow 
attempts  have  been  made  to  test  Darwin's  theory  by  the 
facts  of  philology,  as  it  has  equally  astonished  us  that  so  fow 
critical  examinations  of  the  hypotiiesis  of  Natural  Selection 
should  have  been  attempted  by  Englishmen.  It  is  very  strange 
that  the  old  idea  of  a  Babel  should  be  accepted  by  intelligent 
persons  as  the  starting-point  of  the  multitudinous  tongues 
which  now  exist  upon  the  earth ;  and  it  is  not  less  singular 
that  so  many  of  the  efforts  to  demonstrate  the  truth  or  falsity 
of  Mr.  Darwin's  opinions  should  have  come  from  Germany — 
witness  the  excellent  monograph  of  Fritz  MAUer — Fwr  Darwin 
—and  the  present  admirable  little  essay  hr  Professor  Schleioher. 
Tbe  speoiea  of  laBgaage  pust  bear  a  dliridsot  if^^m  to  tha 
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▼arieties  of  the  hnman  raoe.  If  the  latter  are  a  separately" 
created  species,  then  moBt  the  lasgaages  have  arisen  inde- 
pendently, and  then,  too,  would  they  have  little  in  the  shape 
of  affinity  to  connect  them  with  one  another.  Bnt  as  no  scien- 
tific stndent  of  language  believes  that  the  several  tongaes  with 
which  philologists  are  familiar  sprung  into  existence  with  the 
first  flash  of  the  lightning  that  demolished  the  Tower  of  Babel, 
so  most  biologists  conceive  that  the  several  races  of  man  sprang 
from  one  primitive  stock,  of  whatsoever  nature  that  was. 

This  idea  is  accepted  by  Professor  Schleicher,  and  working 
upon  it,  he  attempts  to  show  how  a  carefnl  study  of  the  varia- 
tions of  language  enables  ^a  to  trace  all  tongues  up  to  one  or 
two  parent  stocks.  He  admits  fally  the  force  of  Darwin's 
theory,  and  in  fact  applies  it  to  glossology.  Of  course,  in  so 
small  a  book  as  the  present  one  it  would  have  been  impossible 
to  go  into  the  arguments  for  and  against  the  author's  conclu- 
sions. Much  of  the  book  is  therefore,  so  far,  dogmatic ;  but  it 
ifl  a  rational  dogmatism — ^if  we  may  so  express  it, — and  to 
seientifio  men  Professor  Schleicher's  views  will  almost  carry 
with  them  their  own  demonstration.  As  an  appendix,  the 
author  gives  a  genealogical  table,  showing  the  gradual  evola- 
tion  of  various  languages  from  one  or  two  parent  ones ;  and  of 
this  he  gives  the  following  brief  account  in  his  text : — 

'*  At  a  remote  period  of  the  eziatenoe  of  the  haman  speoies  there 
was  a  language,  a  primitive  language  {Urspracke),  which  we  oan 
prettj  olearlj  recognize  in  the  ao-oalled  Indo-Germanio  langoagea  to 
which  it  baa  given  birth.  This  primitive  language,  after  having  been 
spoken  for  aeveral  generations — the  people  who  used  it  probably  ex- 
tending and  inoreaaing  it  meanwhile — gradually  assumed  a  different 
cshaiaoter  in  different  parts  of  its  domain,  until  at  last  it  branched 
off  into  a  couple  of  languages,  or  possibly  into  more  than  two,  of 
which  two  only  survived.  The  same  applies  to  all  ulterior  ramifica- 
tions and  dirisions.  Both  these  languages  again,  submitted  repeatedly 
to  the  process  of  ramification.  The  one  branch,  or  offshoot  which,  on 
■ooount  of  its  ulterior  career,  we  will  call  Slavonio-Teutonio,  divided 
in  its  turn  through  gradual  reramifioation — Darwin's  continual  tendency 
to  divergency  of  character — ^into  Teutonic  and  Slavo-Lettic.  Of  these 
the  former  became  the  mother  of  all  the  Germanic  dialects  and  lan- 
^oagee,  whereas  the  latter  gave  rise  to  the  Slavonic  and  lithuaniau 
(Baltio-Lettio)  tongues.  The  other  language,  which  by  the  process  of 
ramification  had  developed  itself  out  of  the  Indo-Glermanio  primitive 
form,  the  Ario-Gr»co-Italo-Keltio  (pardon  the  sesquipedalian  combina- 
tion), again  divided  into  a  couple  of  idioms,  of  which  the  one,  the 
GrsBoo-Italo-Keltio,  became  the  parent  of  Hellenic,  Albanic,  and  of 
Italo-Keltic — the  latter  so  called  because  Italic  and  Keltic  arose  from 
it;  whereas  the  other  produced  the  Arian  language,  the  closely- 
oonnected  stocks  of  the  Indio,  as  well  as  of  the  Iranic  (Persic)  class.  It 
would  be  superfluous  to  go  on  with  the  transh^tion  of  our  diagram 
into  words." 

We  have  said  enough  to  show  the  interesting  and  important 
nature  of  this  work,  for  the  rendering  of  which  into  excellent 
English  we  owe  our  best  thanks  to  Dr.  Alex.  Bikkers. 


Qeogrc^hy  of  India :  comprising  an  Aceowit  of  British  ItuUa 
and  the  various  States  inclosed  or  adjoining,  London: 
Wm.  Allen  &  Co.     1869. 

THE  publishers  intend  this  work  for  schools  and  students* 
It  may  be  useful  for  the  latter,  especially  for  those  who 
are  going  in  for  the  competitive  Indian  Civil  Service  exami- 
nations ;  bnt  it  is  not  adapted  to  the  wants  of  schools.  It  is 
mnch  too  condensed  and  too  cut-and-dry  for  the  schoolboy. 
It  is  a  more  suitable  wo^k  for  higher  students,  and  also 
for  reference.  We  need  not  say  that  the  ignorance  of  Indian 
geography  which  is  shown  even  by  "  well- educated  people  " 
is  something  shocking.  Indeed,  some  people's  conceptions  of 
India  remind  us  of  a  saying  we  once  heard  from  a  peasant  in 
the  Sonth  of  Ireland,  "  Ocb,  sir,  England  is  a  great  town,  I 
bear/'  

jPow  to  Make  Money  hy  Patents,      By    ChajiIiVS  Barlow. 

London  ;  Barlow  A;  Clare* 

TBB  most  ui^jaet  law  that  could  possibly  be  framed  would 
be  aa  Act  for  the  Abolition  of  Patents.    The  idea  if 


simply  monstrous,  and  arose  in  the  mind  of  some  optimist  of 
the  free-trade  school  whose  knowledge  of  books  is  larger  than 
his  comprehension  of  the  necessities  of  society.  While  the 
patent  laws  exist,  and  we  feel  sure  that,  however  they  may  be 
amended,  they  will  not  be  wholly  repealed,  inventors  cannot  do 
better  than  make  themselves  fatniliar  with  the  brochure  issued 
by  Mr.  Barlow.  It  contains  some  sound  advice,  the  result  of 
many  years'  experience,  and  is,  we  consider,  an  honest  book. 
Those  who  do  not  understand  the  measures  to  be  taken  in 
establishing  a  patent  will  find  all  the  information  they  require 
in  its  pages. 
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CORRESPONDENCE. 


It  it  djttinetly  to  b«  borne  in  mind  tluit  w«  do  not,  by  iaaerUng  leCtert,  eonrej 
SOT  opimon  fuwovatMm  to  tb«ir  oontentt.  Wo  open  oar  eolmniM  to  alL  withont 
leenhiff  to  mit;  snd  thof  mi^ly  a  ebmnel  for  tho  pablieatiom  of  opuiimiB  of 
■UihedM. 

ITo  BoUoe  whftUrvor  will  bo  taken  of  aaooTinoiM  ooumuueetions. 

We  eturnot  undefteke  to  setim  n^feoted  eommnnioetioiif. 


Hazs  and  Dubt. — From  Db.  Ttkdall. 

Sib, — ^I  am  yeiy  far  from  ascribisg  to  yoa  a  "  oayilHng  or  captions 
spirit."  On  the  oostrary,  while  aToiding  controTeny  for  the  present, 
I  haye  to  thank  yon  for  the  frankness  and  the  oonrtesy  of  yonr 
challenge  regarding  the  "  three  categorical  statements "  which  I  am 
alleged  to  have  made  in  my  disoonrse  on  Dnst  and  Disease. 

The  burden  of  the  first  of  these  statements  I  willingly  accept — not 
that  of  the  two  others. 

"  Oritioism,"  says  one,  whose  memory  both  yon  and  I  rerere,  and 
whose  words  I  would  here  apply,  **is  of  mnoh  yalne;  and  where 
criticism  snch  as  yonre  has  done  its  duty,  then  it  is  for  other  minds 
than  that  either  ci  the  author  or  the  critic  to  decide  upon,  and  acknow- 
ledge the  right."^ 

LeaTing  the  lecture  to  be  judged  and  disposed  of  in  this  way,  I 
would  mention  that  the  fioating  matter  of  the  air  may  be  either 
zemoYed  or  redistributed  by  other  means  than  heat,  so  as  to  produce 
visible  currents  in  the  luminous  beam.  With  electrified  bodies  which 
precipitate  the  dust  upon  their  surfaces,  or  with  electrified  points 
which  produce  minute  winds  among  the  fioating  particles,  yery  curious 
and  remarkable  effects  are  obtained.  These  experiments  originated 
with  Dr.  Benoe  Jones,  who  was  the  first  to  present  to  the  beam  a  glass 
rod  electrified  by  friction.  It  is  very  curious  to  see  streams  of  darkness 
Issuing  from  the  electrified  finger-ends.  A  magnet  acting  on  the 
focus  of  the  beam  causes  the  particles  to  retreat  equatorially,  so  as  to 
form  two  arches  right  and  left  of  the  line  joining  the  poles. 

I  am,  Sir,  your  obedient  serrant, 

Clifton  Down  HoUl,  Jan,  8<HA.  John  Ttndall.* 


Sib, — ^Your  editorial  article  expresses  some  doubt  as  to  the  explana- 
tion given  by  Professor  Tyndall  of  the  dark,  smoke-like  clouds  arising 
from  heated  bodies  in  his  late  experiments.  The  article  suggests 
*'  conceivable  conditions  of  polarization." 

The  writer  of  this  had  not  the  advantage  of  being  present  at  the 
lecture,  but  the  account  given  of  the  clouds  has  led  him  to  speculate 
on  the  possibility  of  the  rtflection  of  the  beam  on  passing  from  a 
denser  to  a  rarer  (because  heated)  medium  being  the  cause  of  the 
observed  phenomena.  All  rays  incident  on  the  common  surface  of  the 
]^^dia  beyond  the  critical  angle  would  be  reflected,  and,  oonsequentiy, 
would  not  illuminate  the  particles  within. 

It  would  seem  unnecessary  to  seek  any  other  explanation  than  that 
given  by  Professor  T^dall  himself,  except  that  he  acknowledges  a 
difficulty  in  the  case  in  which  the  heat  is  not  great  enough  to  bum  up 
the  dust.  I  am  yours  obedientiy, 

BUSTICUS. 

Thx  Allied  Univebsitixs  Club. — From  Mb.  Habtin. 

Sib, — ^A  paragraph  appears  in  your  journal  of  the  26th  instant, 
containing  certain  ill-advised  statements  with  reference  to  this  Club, 
to  which  I  beg  permission  to  reply.  I  feel  sure  that  your  justice  will 
give  my  letter  publicity  equal  to  that  attained  by  the  paragraph 
referred  to. 

You  say  that,  this  Club,  "  so  far  as  you  can  see,"  is  not  suited  to 
scientific  men  generally.  Of  that  I  am  content  to  allow  scientific  men 
themselves  to  judge.  I  can  only  say  that  my  own  experience  is  that, 
as  a  rule,  they  differ  from  you,  inasmuch  as  all,  or  nearly  all,  who  have 
made  inquiries  of  me  respecting  the  Club  have  joined  it.  The  "  vague- 
ness "  of  the  Prospectus  is  always  capable  of  correction,  as  I  am  ready 
at  all  times,  as  I  think  you  know,  to  supply  every  information  that 
may  be  required.  It  is  not  the  duty  of  the  Secretary  to  define  what  is 
or  is  not  a  "  recognized  Scientific  Society,"  but  that  of  the  Committee, 
who  have  thought  it  better  not  to  make  invidious  distinctions,  which 
might  prove  unnecessary,  but  rather  to  exercise  their  right  of  veto 
when  ineligible  applications  come  in.  None  such  have  yet  appeared, 
a  fact  whidb  seems  to  me  to  justify  their  disOTetion. 

I  caimot  agree  with  you  that  the  Club  is  in  **  embryo."  A  Club 
that  numbers  nearly  a  hundred  members,  who  have  joined  in  so  short 
a  time,  may  fairly  be  considered  established.    And  it  is  the  general 


opinion  of  practical  men,  that  the  "  heterogeneous  elements "  which 
yoaoondemn,  will  prove  aax  great  sovroe  of  strength. 

I  am,  Shr,  your  obedient  servant, 

AUUd  UnivertiHet  Clvb,  Grofton-it^      Lorrus  H.  Mabtin,  Bee,* 
PiccadiUy,  W.,  Ja».  29, 


>  X(/«  and  LHtert  o/Fttradajf,  toI.  ii.  p.  107. 

*  We  bsTO  onlv  one  comment  to  meke  on  thli  letter— tjs.,  tbat  it  ii  in  ereiy 
way  wortby  of  Faraday's  Baceesior.— Bn.  8,0, 


Eunuchs  ajkong  Anixals. — From  the  £xy.  W.  Houohton, 

M.A«t     FmLuOm 

Sib, — Your  correspondent  "E.T.,"  in  yoor  impression  of  Jan.  19, 
draws  attention  to  a  very  curious  sulqeet  of  inquiry,  and  one  which  cer- 
tainly requires  more  confirmation  than  it  has  ever  yet  received.  Your 
correspondent  does  not  inform  us  whether  any  one  has  ever  been  an  eye- 
witness of  the  extraordinary  custom  amongst  the  monkeys  of  which 
he  speaks.  He  merely  states  tiiat  **  a  civilian  in  India  writes  me  that 
a  large  proportion  of  the  monkeys  which  are  seen  in  the  groves  round 
the  temples  are  castrated,"  and  infers  that  the  operation  is  performed 
upon  the  young  monkeys  by  the  older  and  stronger  cmes.  Granting 
the  fact  of  many  of  these  animals  being  castrated,  I  would  suggest 
that  it  is  far  more  probable  that  the  emasculation  ui  performed  by 
some  insect  which  deposits  its  eggs  in  the  sorotom,  the  larvm  of  whi<^ 
insect  destroy  the  testides,  than  that  the  operation  is  performed  by 
the  monkeys.  Dr.  Asa  Fitch  has  described  a  dipterous  insect,  the 
Emasculating  Bot-fly  {Cuterehra  emasculator),  which  he  found  to  be 
the.  means  of  checUng  the  increase  of  various  squirrels  of  North 
America,  in  the  year  1856.  He  then  describes  his  first  aoquaiataiiee 
with  this  insect.  "  August  13, 1856.  Peter  Beid,  of  LakevillB,  informs 
me  that  Ms  cat  yesterday  brought  into  the  house  a  striped  squirrel 
{Scivrus  striatus).  On  taking  it  into  his  hands  he  Aoticed  its  scrotum 
was  enormously  swollen  and  hard,  with  an  orifice  in  it  about  the  nze 
of  a  wheat-straw,  and  on  pressing  it  with  his  fingers  he  could  distinetly 
feel  the  writhings  of  something  alive  in  this  tumour.  On  enlarging 
this  orifice  witii  the  point  of  a  penknife  he  discovered  it  was  a  large 
grub,  lying  with  its  tail  to  the  opening.  ....  It  was  about  an  inch 

long  and  half  as  broad,  oval,  and  slightiy  depressed He  put 

some  damp  chip-dirt  into  a  Idn  box,  and  placed  it  thereon It 

immediate]^  worked  its  head  down  into  the  dirt,  and  soon  buried 

itself.  Mr.  Beid  brings  this  box  and  squirrel  to  me On  examining 

the  squirrel  I  find  tiie  fleshy  glanduJar  tissue  of  the  testicles  whol^ 
consiuned,  nothing  of  them  remaining  but  their  empty  outer  skin. 
Mr.  Beid  says  the  fact  is  well  known  to  hunters,  that  of  the  grey  and 
other  squint  killed  in  this  vicinity  at  least  one  half  of  the  males  are 
castrated.  It  is  the  current  opinion  with  them  that  this  deformity  is 
caused  by  the  squirrels  seizing  and  biting  at  the  testicles  of  their 
comrades,  some  of  them  strenuously  maintaining  that  they  have  seen 
these  animals  engaged  in  this  act.  There  are  some  hunters,  however, 
that  say  they  have  found  two  grubs  in  the  scrotum  of  some  squirrels, 
and  they  ooigecture  that  it  is  by  these  that  the  testides  are  destroyed." 
Dr.  Fitch  then  goes  on  to  say  that  Mr.  Hurst,  Taxidermist  <^  the 
State  Cabinet  of  Natural  History,  informed  him  that  on  one  occasion 
he  saw  half  a  dozen  red  squirrels  {Sciurus  Hiidsonvus)  unite  in  mas- 
tering a  grey  one  {8.  Carolir^enMsjt  and  castrating  him.  He  had  so 
fair  and  distinct  a  view  that  there  could  be  no  mistake  as  to  the  fact, 
lus  eyes  witnessing  the  very  work  in  which  the  animals  were  engaged. 
Dr.  Fitch  upon  this  makes  the  following  query :  "  May  it  not  be  a 
flesh-fly,  which  drops  its  egg  into  the  wound  of  the  castrated  squirrel, 
from  which  grows  the  grub  which  Mr.  Beid  brought  me  P "  Nine 
species  have  been  described  by  different  authors  as  belonging  to  this 
genus,  all  of  them  belonging  to  America,  except  one,  which  occurs  in 
India.  "  But  what,"  asks  Dr.  Fitch,  *'  are  we  to  think  of  the  states 
ment  of  Mr.  Hurst  above  retailed,  and  much  other  testimony  of  the 
same  purport  P  The  act  which  these  persons  aver  that  they  have  wit- 
nessed is  so  unnatural,  and  so  much  at  variance  with  everything  which 
has  been  observed  elsewhere  in  the  domain  of  nature,  that  no  scientific 
writer,  that  I  am  aware  of,  has  given  any  credit  to  these  statements. 
Yet  the  testimony  appears  to  be  too  explicit  and  positive  to  be  wholly 
rejected ;  I  am  tiierefore  led  to  believe  that  these  animals  do  attack 
each  other  in  the  manner  that  has  been  stated,  not,  however,  for  the 
purpose  of  emasculating  their  comrades,  as  has  been  supposed,  but  for 
the  purpose  of  coming  at  and  destroying  these  bot-grubs,  the  enemies 

of  their  race Future  observations  must  determine  whether  this 

conjecture  is  correct."  *  It  seems  to  be  not  unlikely,  therefore,  that 
some  Indian  species  of  the  fjrenus  Cuterehra,  or  other  of  the  fandly  of 
(EstridoB,  is  the  cause  of  the  injury  done  to  the  monkeys.    Does  not 


1  Hr.  Mertin  finda  fanlt  with  ns  beoante  we  deeire  to  see  the  procpectas  of  his 
Club  eharaotanscd  by  that  ezactneta  of  phraeeolosy  whieh  eoientiflo  men  appre- 
ciate. He,  boweTer,  makes  no  real  repqr  to  our  o^jeotion.  It  i>  no  answer  that 
tbe  duty  of  defining  wbat  ia  a  recognised  Bcientiflo  Society  rests  with  the  Com- 
mittee. There  ahonld  be  no  sucb  rsgneiiess  in  tbe  prospcotna  as  tbat  we  have 
pointed  ont.  Candidates  for  membersbip  sbould  know  whetber  the  scientifio 
body  to  wbiob  tiiey  may  belong  ia  "recognised"  or  not;  to  submit  indindnal 
cases  to  tbe  Committee  is  simply  an  impertinence  to  intending  memben.— 
Ed.  S,  O. 

s  Third  B^pori  o»  th$  JTo^toM,  SwefieiaL  and  othtr  JmneU  ofth^  Siai4  of  Ifew 
York.    1859. 
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tho  reported  case  amongst  the  wild  asses  of  the  Btmn  of  Catoh 
require  oorroboratioii  P  Tours  faithfnlly, 

W.   HOUOHTON. 

SiB,--*Iii  oonneotion  with  tho  remarks  of  your  correspondent "  E.  T. " 
in  the  Scientific  Opinion  of  January  19,  I  may  mention  that, 
when  trayelling  in  the  highlands  of  Peru  and  Bolivia,  my  attention 
iras,  on  more  than  one  occasion,  directed  to  castrated  Llamas,  which 
tlie  Indian  Llameros  stated  had  been  so  mutilated  by  bites  from  their 
companions ;  and  they  also  informed  me  that  the  Llamas  not  nn- 
freqaently  roTcnged  tiiemselyes  upon  one  another  in  this  manner. 
Whether  the  motive  for  so  doing  be  intentional  malice,  or  merely 
because  in  the  Llama,  these  parts  are  more  exposed,  especially  when 
filing  off  one  after  another,  than  in  most  other  animals,  I  do  not  pre- 
sume to  decide. 

Jan,  27.  D.  F. 

Obdnancb  Datttm  and  Hbiqbts  of  Tides. 

Sib, — ^Will  you  kindly  inform  me  what  is  the  level  of  the  datum 
marked  on  ordnance  maps  ?  Are  the  heights  marked  on  tide-tables 
so  many  feet  and  inches  above  the  ordnance  datum  figured  on  the 
ordnance  maps  P  What  is  the  level  of  Trinity  high-wator  mark  P  and 
what  is  the  level  of  the  Old  Dock  sill  at  Liverpool  P  Tour  reply  in 
**  Notices  to  Correspondents"  wiU  oblige,  Tours  truly, 

Jan.  27.  J.  B. 

The  Value  of  KsaATiYB  Etidsnce  in  Geoloot. 

SiB,-^With  the  greatest  respect  for  *'  An  Old  Stager's  "  opinion,  I 
would  venture  to  inake  a  few  criticisms  on  his  letter. 

I  compared  the  British  Cambrians  with  their  foreign  equivalents, 
and  inferred  from  the  unwersaX  paucity  of  life,  that  oomparatlveJy  few 
organisms  were  then  in  being.  Tour  correspondent  seems  to  think  I 
ought  not  to  have  inferred  this ;  for  he  says,  '*  The  absence  of  fossils 
of  a  certain  kind,  assumed  because  such  f osrils  have  not  yet  been  de- 
termined, is  no  proof  whatever  that  the  animals  which  would  have 
left  such  fossils  did  not  exist."  But  it  is  the  urwversdl  paucity  of 
life  in  these  beds— when  they  are 'found  in  Canada,  Britain,  Sweden, 
ov  Bohemia — ^which  carries  such  weight ;  and  Sir  C.  Lyell,  speaking  of 
tbe  absence  of  fish  below  the  Ludlow  rocks,  says,  "  It  seems  impos- 
sible to  account  for  our  not  having  yet  found  any  bones  of  fish, 
except  by  supposing  that  th^  were  not  yet  in  being,  or  that  they  only 
oocupied  a  limited  area."  {Principles  of  Qeology,  10th  edition,  vol.  i. 
page  154.) 

F^fessor  Phillips,  speaking  of  the  pand^  of  life  among  the  British 
and  foreign  lower  Cambrians,  says,  "  The  absence  is  general ;  it  seems 
due  to  a  general  cause.  Is  it  not  probable  that  during  those  very  early 
periods  ti^  ocean  and  its  sediments  were  nearly  devoid  of  plants  and 
animals  P  "     {Li^e  on  the  Earth,    Cambridge,  1860.) 

Sir  B.  Murchison  (in  Silaria),  speaking  of  the  Cambrian  Annelidee, 
says,  "  The  fine  aggregation  and  miaitcved  conditions  of  those  (Cam- 
Iniaa)  sediments  have  permitted  the  minutest  impressions  to  be  pre- 
served. Surely,  then,  if  animals  of  a  higher  organization  had  existed 
in  this  veiy  ancient  period,  we  should  find  their  relics  in  this  sedi- 
ment." I  think  then  I  am  justified  in  saying  that,  at  the  Cambrian 
era,  only  few  plants  and  animals  lived.  "  An  Old  Stager  "  says  there 
is  no  dying  of  life  as  we  near  the  older  beds ;  but  Professor  Phillips 
remarks,  **  No  doubt  it  is  open  to  any  one  to  oompare  this  approach 
to  a  Hyposoio  zero  with  the  reductions  of  life  to  a  minimum  above 
the  PaUsozoio  and  above  the  Mesozoic  deposits ;  and  to  euppoae  that 
belew  the  PalsBozoics  were  other  earlier  strata,  and  earlier  systems  of 
Ufe,  though  th^y  are  now  all  lost  in  the  general  metamorphism  which 
has  produced  the  gneiss  and  mica-schist.  No  one  is  likely  to  believe 
this,  however,  who  attends  seriously  to  the  facts  regardhig  the  suc- 
cessive appearance  of  the  classes,  orders,  families,  genera,  and  species, 
as  we  searoh  the  records  of  geological  time."  There  may  be  deposits 
still  unknown,  but  we  cannot  invalidate  the  testimony  of  the  knovm 
depowiU  by  vague  aaswniptions  of  periods  which,  perhaps,  never  eaisted 
at  oZl ;  these  axe  witnesses  which  cannot  be  summoned  into  court,  and 
it  wiU  be  time  to  speak  of  such  evidence  when  it  is  given,  but  not  till 
ihen^ — our  business  at  present  is  with  the  hiown,  and  with  the  known 
<ni]y. 

Tour  oorrespondent  says  that  the  earlier  Palsozoios  "  appear  to 
have  been  deposited  under  conditions  in  the  very  highest  degree  un- 
favourable to  the  preservation  of  any  other  vertebral  remains  than 
fishes.  Even  fishes'  remains  would  rarely  be  found  in  deposits  made 
in  deep  water."  But  many  of  these  beds  show  shores  and  shallow 
neater  deposits^  as  the  Caradoc  and  Bala  beds,  and  the  Harlech  grits 
(lorcll's  Elements  of  Geology^  6th  edition,  pp.  560-574),  which  are 
admirably  adapted  for  preserving  organisms.  Now,  this  shows  that 
l^toral  action  went  on  while  the  Cambrians  were  being  deposited,  and 
Ifhen  we  see  tlte  action  of  currents  in  the  present  day,  we  cannot  but 
suppose  (bearing  in  mind  the  vast  lapse  of  time  these  beds  must  have 
taken  in  forming)  that  many  plants  and  organisms  from  the  land 


would  have  been  carried  down  by  its  rivers  and  swept  out  to  sea  by 
the  currents  had  they  really  then  existed.  If  fish  then  existed  in  the 
Cambrian,  or  lower  Silurian  eras,  surely  we  should  have  found  their 
remains.  Tour  correspondent  says  fish  would  rarely  be  found  in  deep- 
water  deposits ;  but  we  have  seen  that  some  of  the  earlier  Palaeozoics 
were  deposited  in  shallow  water,  and  fishes'  bones  have  been  found  in 
profusion  at  the  bottom  of  deep  water  in  the  North  .Sea — at  a  depth 
of  no  less  than  235  fathoms ;  and  what  evidence  is  there  to  show  that 
the  earlier  beds  were  deposited  in  a  sea  at  all  deeper  than  thisP 
(See  Lyell' s  Principles  of  Geology,  vol.  ii.  p.  576.) 

BCammalian  remains  might  snnly  be  found  in  the  bed  of  an  existing 
ocean  if  it  were  elevated,  for  they  are  drifted  out  to  sea  on  rafts  of 
trees  and  on  icebergs.  The  bones  of  the  Stonesfield  Slate  mammals 
were  deposited  in  an  open  sea,  doubtless  brought  down  some  river  en- 
tangled in  the  floating  vegetation,  just  as  the  mammals  are  now. 
Deep-sea  dredging  is  as  yet  too  imperfect  for  us  to  draw  any  absolute 
conclusions  from  it ;  only  a  very  small  part  of  the  ocean  has  as  yet 
been  examined,  and  if  (after  more  than  fifty  years'  Searching)  the  time 
has  not  come  for  the  geological  formations  to  speak  decidedly,  may 
we  not  assume  that  it  is  yet  far  too  early  to  draw  authoritative  con- 
clusions from  deep-sea  dredging  ?  Few  remains  of  a  vertebrata  might 
be  found  among  the  vegetable  deposits  of  South  America  (though 
great  numbers  are  known  to  be  fioated  down  on  rafts)  ;  but  then  they 
would  he  fownd  in  contemporaneous  cEepo^to,  for  the  luxuriant  oolitic 
vegetation  forms  at  some  places  deposits  of  coal,  but  in  others  its 
beds  were  deposited  in  a  shallow  sea  with  great  quantities  of  vertebral 
remains  in  them ;  the  same  is  the  case  with  the  Trias,  and  so  it  would 
be  with  the  contemi>oraneous  deposits  at  present. 

I  use  the  term  "  age  of  reptiles,"  because  they  were  then  wwversally 
abundant.  They  certainly  existed  in  the  Palssozoic  and  Cainozoio 
eras,  but  as  an  iiiferior  dynasty,  and  as  thoy  attain  such  an  extra- 
ordinary development  in  the  Mesozoic  era,  I  think  I  am  justified  in 
using  it.  Tours  truly,  A  f  oung  Beqinneb. 


Tbb  Causb  of  TBI  PsBiODiciTT  OF  SoLAB-spoTB. — Frotn  Mr.  A. 

Elyins,  of  Toronto. 

Sib, — ^Will  yon  permit  me  to  lay  before  your  readers  the  reasons 
which  led  me  to  the  conclusion  that  the  11^  solar-spot  period  owes  its 
emstence  to  the  November  meteor  system  ? 

It  is  a  well-established  fact,  that  the  frequency  and  extent  of  black 
spots  on  the  sun  is  subject  to  a  periodical  change ;  it  is  also  known 
that  the  interval  from  one  minimum  to  the  next  minimum  is  variable, 
but  that  its  average  value,  deduced  from  observations  of  more  than 
a  century,  is  about  11^  years. 

This  period  has  been  usually  attributed  to  planetary  influence,  and 
Jupiter  has  been  thought  to  be  tho  disturbing  body ;  but  I  am  obliged 
to  reject  this  as  the  true  cause  for  the  following  reasons : — 

1.  There  is  a  discrepancy  in  the  length  of  time  in  which  Jupiter 
completes  a  revolution,  and  the  average  solar-spot  period,  amounting 
to  about  280  days. 

2.  If  this  were  the  cause,  as  Jupiter's  period  is  not  far  from  regular 
the  solar-spot  period  must  be  of  equal  length.  But  the  solar  periods 
are  known  to  vary  greatly,  and  we  are  thus  driven  to  seek  the  dis- 
turbing cause  somewhere  else. 

And  here  I  must  state  two  facts  in  reference  to  myself.  First,  I 
was  satisfied,  for  reasons  stated  in  my  Theory  of  Comets,  that  comets 
must  undergo  a  process  of  division  and  ultimate  dispersion,  and  that 
fragments  of  cometary  matter  thus  thrown  off,  when  cooled  down  and 
condensed  by  the  cold  of  interplanetary  space  form  meteoric  clusters, 
or  rings,  in  the  orbit  or  path  of  the  comet ;  and,  second,  I  had  an 
impression  that  solar  spots  were  caused  by  meteors  falling  into 
the  sun. 

Tour  readers  will,  now  understand  me  when  I  state  the  process  of 
reasoning  which  led  me  to  the  conclusion  that  the  November  meteor 
system  is  the  cause  of  the  11^  year  period  of  solar  disturbance. 

I  reasoned  thus  x  li  meteors  are  condensed  cometary  matter,  moving 
in  the  path  of  former  comets,  or  of  comets  still  in  existence,  they  will 
be  more  likely  to  drop  into  the  sun  about  the  time  of  their  perihelion 
passage  than  at  other  times ;  the  fact  that  the  innermost  planets  of 
the  solar  system  are  more  closely  grouped  together  than  the  more 
distant  ones,  would  lead  us  to  expect  that  their  disturbing  influence 
on  the  course  of  the  meteoric  masses  might  lead  to  the  precipitation 
of  those  masses  into  tho  great  centre  of  attraction,  the  sun ;  and  the 
fact  that  the  chances  of  meteors  coming  into  contact  with  other  meteors 
moving  in  an  opposite  direction,  and  thus  destroying  the  momentum 
of  both,  would  be  mueh  greater  when  the  meteors  were  near  their  peri- 
helion than  at  other  times. 

Now  I  said  :  If  meteors  are  the  real  cause  of  solar  disturbance, 
one  large  group,  nearly  filling  an  entire  orbit,  more  dense  at  a  little 
distance  from  the  preceding  part  of  the  group  than  at  other  parts, 
and  thinning  out  at  each  end,  but  having  a  break  or  space  in  the  orbit 
in  which  there  were  no  meteors,  and  this  group  revolving  in  the 
space  of  Hi  years,  would  meet  the  requirements  of  the  case.    But 
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I  ■oofD  WKW  that  such  a  gxonp  would  reqnire  ilie  solar-spot  period  to 
be  legiiilar,  and  as  tliia  is  notbing  like  the  fact,  like  Jopiter,  it  had  to 
be  giren  np. 

Bnt  if  a  oomet  has  diirided  as  Biela's  did,  and  has  fonned  a  number 
of  meteoric  groups,  they  will  rerolre  nearl j  in  the  same  orbit,  and 
come  to  their  perihelion  at  irregnlar  interrals ;  but  as  all  moat  pass 
through  their  perihelion  in  the  space  in  which  one  gronp  makes  a 
rerofaition,  the  sum  of  the  different  intervals,  diyided  bj  the  number 
of  groups,  must  gire  as  an  arerage  11^  years,  if  they  can  possibly  be 
the  cause  of  the  solar-spot  period. 

The  following  must  aJso  accord  with  the  facts.  If  different  groups, 
rerolTing  in  the  same  orbit,  are  really  the  cause  of  sun-spot  periods 
the  different  groups  must  follow  each  other  in  the  same  order  during 
each  rerolution. 

Further,  the  meteoric  groups  must  be  subject  to  planetary  perturba- 
tions, in  the  same  manner  as  comets  are ;  and  will  reach  their  peri- 
helion sometimes  sooner,  sometimes  later,  than  the  average  time. 

I  now  looked  for  a  oomet  with  a  period  which  would  admit  of 
meteoric  groups  rerolTing  in  its  orbit,  to  fulfil  those  conditions ;  and 
from  the  fact  that  Bailey's  comet  has  a  period  of  about  seren  times 
the  solar-spot  period,  I  had  hope  that  I  had  found  the  cause  here.  But 
I  soon  found  the  discrepancy  in  time  to  be  beyond  my  ability  to 
explain,  and  this  further  objection  showed  itself,  viz.;  the  long  and 
short  periods  would  shift  the  order  of  occurrence,  the  long  period 
sometimes  commencing  the  cycle  and  the  shortest  at  others.  I  was 
thus  forced  to  give  up  Halley's  comet. 

About  this  time,  fortunately.  Professor  Loomis  issued  a  chart  of 
solar-spot  periods,  to  illustrate  an  article  on  Aurora,  and  I  noticed 
(what,  possibly,  I  might  never  have  noticed  from  figures  only,  which 
do  not  strike  the  eye)  that  the  cycle  was  not  composed  of  seven 
periods,  but  three ;  and  that  the  order  of  succession  was  nearly  as 
follows, — 9,  13,  11  years:  those  periods  exhausted,  the  cycle  com- 
menced again.  It  now  became  evident  that  I  had  to  find  a  comot  of 
d3|  years,  three  times  the  average  of  the  sun  period,  to  meet  the 
requirements  of  the  case. 

Like  a  flash  of  lightning  Temple's  little  comet  and  our  beautiful 
November  meteors  rushed  into  my  mind ;  and  though  I  trembled  to 
apply  the  tests,  I  could  not  but  hope  that  the  cause  of  the  periodicity 
had  been  found.  I  took  Professor  Loomis'  chart  and  examined  it  in 
the  following  manner  :  Temple's  oomet  passed  its  perihelion  in  1866, 
and  was  followed  by  the  meteoric  group,  which  has  not  yet  passed  us ; 
the  chart  showed  that  in  1866  the  minimum  of  sun-spots  was  then  in 
existence.  The  sun  was  almost  spotless.  This  was  what  might  be 
looked  for,  if  my  views,  as  expressed  in  my  letters  on  comets,  are 
correct,  that  the  comet  comes  to  its  perihelion  before  the  meteors, 
which  are  formed  from  the  portions  which  are  continually  being  de- 
tached from  it,  and  which  has  been  proved  to  be  the  fact  in  the  case 
of  Temple's  oomet  and  the  November  meteors.  I  now  look  back  over 
the  chart  to  see  how  it  was  with  former  perihelion  passages,  for  if  this 
spotless  period  exists  because  the  foremost  part  of  the  group  of 
meteors  is  near  its  i>eriheUon,  then  a  similar  state  of  solar  spotlessness 
must  exist  at  each  33^  years  previous.  So  in  1832  wo  should  have 
had  a  minimum,  and  such  was  the  fact.  In  1799,  a  minimum  should 
have  taken  place  ;  so  it  did.  Again,  in  177G  we  should  have  had  a 
minimum ;  so  we  had  :  backward  to  another  33i  period  the  chart  did 
not  extend,  and  so  I  could  follow  it  no  farther. 

This  much  then  is  dear.  When  Temple's  oomet  has  passed  its 
perihelion  during  the  last  100  years,  the  solar  spots  have  been  at  their 
minimum. 

Now,  between  any  two  perihelion  passages  of  Temple's  oomet  and 
the  corresponding  solar  minimum,  we  find  two  other  minimum  periods ; 
the  last  oocurringin  1855. 

Now,  if  the  sun-spot  periods  owe  their  existence  to  three  large 
meteoric  dusters  revolving  in  nearly  the  same  orbit,  the  minimums 
occurring  when  the  intervals  between  those  clusters  are  passing  peri- 
helion ;  then,  as  we  had  a  minimum  in  1855,  we  should  have  had  a 
minimum  33 i  years  previous,  when  the  same  group  was  approaching 
perihelion  in  the  year  1822  :  the  facts  show  thk  to  have  been  so.  33$ 
previous  we  should  have  had  another,  in  1788 ;  we  had  noif  the  minimum 
occurred  near  four  years  earlier.  This  discrepancy  is  one  of  the  strong 
points  of  our  theory,  as  we  shall  show  farther  on.  33^  previous  to 
1788  we  should  find  another  minimum,  and  in  1755  it  did  occur. 

There  remains  one  other  period  in  the  cycle  always  occurring  about 
12 f  years  earlier  than  the  one  we  have  been  just  tradng.  Its  last 
occurrence  took  place  in  1842,  and  its  next  will  be  in  1875.  We  need 
not  follow  them  ;  it  is  a  fact  that  they  have  occurred  at  periods  33| 
years  apart  during  the  last  100  years.  So  far  as  we  have  gone,  I 
found  that  three  groups,  in  an  orbit  of  33i  years,  would  meet  the 
requirements  of  the  case.  In  the  33^  year  cycle  they  are  at  irregular 
intervals  of  time  (9^,  12],  11) ;  but  from  any  one  of  those  to  the 
corresponding  one  in  the  previous  cycle  is  a  period  of  33i  years ;  they 
also  succeed  each  other  in  the  proper  order — 94  is  followed  by  12}, 
and  this  by  11.  Bnt  we  have  found  one  marked  discrepancy,  and  I 
asked,  Will  this  fulfil  the  remaining  condition  P  has  it  been  produced 
by  or  is  it  a  planetary  perturbation  ?    Here  Mr.  Proctor's  admirable 


delineation  of  the  oibtt  of  the  November  meteon,  in  the  Stydeni^ 
vol.  iL  p.  256,  came  to  my  aid ;  and  a  table  in  a  paper  on  Sun-spots, 
by  Professor  Norton,  which  yon  gave  us  in  Scixntific  Qfiniok 
during  its  previous  eiistenoe,  on  May  2,  1866,  gave  me  the  mean 
heliocentric  longitudes  of  Jupiter  and  Saturn.  I  found  that  in  1779 
the  preceding  part  of  the  group  which  should  have  reaohed  its  peri- 
helion in  1788,  had  passed  its  aphelion  about  7  years,  and  was  now 
some  distanoe  inside  the  orbit  of  Uranus.  At  this  time  Saturn's  helio- 
oentric  longitude  was  232^  in  a  position  in  which  its  attraction  on  any 
incoming  body  moving  in  the  November  orbit  would  be  the  greatest 
possible.  For  years  previous  to  this  it  had  been  in  a  position  to  acce- 
lerate such  meteors  if  they  existed,  and  for  years  afterwards  its  action 
would  produce  smaller  results.  But  this  was  not  all ;  Jupiter  was 
on  the  same  side  of  the  sun,  and  its  powerful  action  would  join  with 
that  of  Saturn  to  accelerate  the  ooming  grroup.  It  seems  to  me  impos- 
sible for  those  planets  to  have  been  more  favourably  situated  to 
aooderate  the  ooming  bodies,  and  thus  to  shorten  this  period  of  solar 
spots ;  and,  notwithstanding  the  oommensurability  of  those  planets' 
periods,  they  have  not  been  so  favourably  situated  sinoe.  I  have  fol- 
lowed the  other  periods  with  equally  satisfactory  results. 

But  I  must  draw  to  a  dose ;  I  am  intruding  too  much  on  your  space, 
and  your  readers  will  be  weary  following  me ;  and  yet  I  seem  to  have 
but  begun  my  subject.  I  would  have  sent  tiie  investigations  them- 
selves, but  they  would  have  required  several  large  engravings,  which 
would  have  rendered  them  inadmissible  in  your  paper.  I  hope  they 
wiU  be  published  at  some  future  time.  But  I  shall  have  to  ask  still 
more  space  for  a  letter  on  the  mavima.  I  have  thought  this  plain 
statement  of  facts  the  best  way  to  reply  to  Mr.  Proctor's  letter.  Your 
readers  will  see  that  what  I  claim  as  a  discovery  is  not  "  vague  guess- 
work," jumped  at  in  a  moment's  notice,  without  labour.  It  ui  part  of 
the  result  of  years  of  patient  but  pleasurable  toil,  carried  on  under 
difficulties  of  whidi  Mr.  Proctor  can  form  no  idea.  Bnt  I  have  no 
word  to  say  against  him ;  if  I  could  use  saroastio  irony,  I  would  not 
do  it.  I  owe  Mr  Proctor  for  many  excellent  jMbpers  in  tiie  Student  and 
Popttlar  Science  Review,  Those  I  will  remember,  and  his  letter  I 
will  try  to  forget.  I  am.  Sir,  truly  yours, 

Akdbew  Elyins. 

P.S. — ^What  I  daim  to  have  disoovered  is  the  oaose  of  the  perjodidty 
of  solar  spots ;  but  if  Ihave  really  done  this,  I  have  done  more :  Ihave 
discovered  the  existence  of  two  swarms  of  meteors  in  the  November 
orbit  previously  unknown. 

Toronto,  Jan,  6.  A.  E. 
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SseretMies  of  Booietiet  wiU  obliM  ns  by  regnhurly  fonrsrdiiig  "Abstraeta  of 
Prooeodings;  "  sad  they  would  do  maoh  to  eahsaoo  tiM  intOTwt  sad  Bueoem 
of  their  meetiiiga  if  th«j  wodd  enable  us  to  pubUah  ia  aatiolpatioa  **Botieaa 
of  psp«ra  to  be  read."  «_^«_ 

EOTAL  SOCIBTT. 

Thubsdat,  Jakuabt  20th. — The  following  pi4>ec8  were  unavoidably 
crushed  out  of  our  last  week's  notice : — "  On  the  Mechanical  Perform- 
ance of  Logical  Inference,"  by  W.  Stanley  Jevons,  MA.  Lond.,  Professor 
of  Logic,  Ac.,  in  Owen's  College;  communicated  by  Professor  K.  Bosooe, 
F.B.S. — It  is  remarkable  that  from  the  earliest  times  mechanical  aanst- 
anoe  has  been  employed  in  mathematical  computation.  The  use  of 
pebbles,  of  the  fingers,  and  of  the  ahcLCua  of  the  Qreeks  and  Bomana 
may  be  adduced  as  examples.  Mathematicians  have  constantly  de- 
lighted in  devising  mechanical  modes  of  calculations,  as  in  the  case 
of  Napier's  bones,  mechanical  globes,  slide  rules,  Ac.  Actual  machines 
for  performing  difficult  calculations  have  been  designed  or  constructed 
at  various  times  since  the  early  part  of  the  17th  century,  by  Pasoal, 
Morland,  Ldbnitz,  Gersten,  or  Babbage. 

In  logic,  on  the  contrary,  we  meet  with  a  total  absence  of  any 
actual  mechanism,  although  logical  works  abound  with  expTessLoaa 
implying  the  need  of  such  aid.  The  name  of  Aristotle's  logical 
treatise,  the  "  Organon,"  or  Instrumentf  and  many  definitions  of  logio, 
dearly  express  this  idea,  which  is  also  distinctly  stated  by  Baoon  in 
the  second  aphorism  of  his  "  New  Organon," 

This  inabUity  of  logicians  to  realize  their  notions  of  a  meohanioal 
logio  in  a  material  form,  analogous  to  the  many  kinds  of  oaloulating 
machines,  can  only  be  explained  by  the  extreme  ineompletoncwe  o 
their  doctrines.  It  is  the  advance  of  logical  science,  chiefly  due  to  the 
late  Dr.  Boole,  Professor  De  Morgan,  and  George  Bentham,  which 
now  enables  us  to  produce  a  truly  mechanical  logic 

Boole,  in  his  celebrated  work  on  the  Imws  of  Thought  first  pat  forth 
the  problem  of  logical  science  in  its  complete  generality : — Qiven  cer- 
tain logical  premises  or  conditionSf  to  determine  th  edescription  of  any 
class  of  objects  vnder  those  conditions.  The  ancient  forms  of  logioal 
deductions  are  but  a  few  isolated  cases  of  this  gfeneral  problem,  which 
Boole  solved  in  a  complete  but  exceedingly  obscure  manner.  In  my 
Pvre  Logic  Ol^ndon,  Stanford,  1864)  and  my  SubtUtuiion  qf  SimHan 
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(liondon,  MaomillAn,  1869)  I  hwe  endeayoared  to  show  that  thd  mya- 
terioas  mathematioal  form  of  Boole's  logical  system  is  altogether 
anperfluons,  and  that  in  one  point  of  great  importance  he  was  deeply 
mistaken.  His  logical  Tiews,  when  simplified  and  corrected,  give  ns 
a  method  of  indirect  dedaction  of  extreme  generality  and  power, 
founded  directly  upon  this  most  fundamental  law  of  thought.  A 
proof  of  the  trathful^iess  and  power  of  this  system  is  to  be  found  in 
the  fact  that  it  can  be  embodied  in  a  machine  just  as  the  oalonlua  of 
differences  is  embodied  in  Mr.  Babbage's  calculating  machine. 

To  explain  the  nature  of  the  logical  machine  alluded  to,  it  may  be 
pointed  out  that  the  third  of  the  fundamental  laws  of  thought  allows 
us  to  affirm  of  any  object  one  or  the  other  of  two  contradictory  attri- 
bates,  and  that  we  are  thus  enabled  to  develop  a  series  of  alternatives 
which  must  contain  the  description  of  a  given  class  or  object.  Thus, 
if  we  are  considering  the  propositions — 

Iron  is  metal, 
Metal  is  element, 

we  can  at  once  affirm  of  iron  tha  tit  is  included  among  the  four  alter* 
natives : — 

Metal,  element, 

Metal,  not  element. 

Not-metal,  element. 

Not  metal,  not  element. 

But  according  to  the  second  law  of  thought,  nothing  can  combine 
contradictory  attributes,  and  this  law  prevents  us  from  supposing 
that  irayi  can  be  not  metal  while  the  first  premise  affirms  that  it  is 
inetah  The  second  premise  again  prevents  our  supposing  that  the 
combination  metal,  not  element  can  exist.  Hence  the  only  combina- 
tion of  properties  which  the  premises  aUow  us  to  affirm  of  iron 
is  nxeiaX,  element.  In  a  similar  manner  a  complete  solution  of  any 
logical  problem  may  be  effected  by  forming  the  complete  list  of  com- 
bination, in  which  the  terms  of  the  problem  can  manifest  themselves, 
and  then  striking  out  such  of  the  combinations  as  cannot  exist  in 
consistency  with  the  conditions  of  the  problem. 

The  logical  machine  actually  constructed  represents  the  combina- 
tion, 16  in  number,  of  four  positive  terms,  denoted  by  A,  B,  C,  D, 
and  their  corresponding  negatives,  a,  5,  c,  d.  The  instrument  is 
provided  with  eight  keys,  representing  these  terms  when  appearing  in 
the  subject  of  a  proposition,  with  eight  keys,  placed  to  the  right  hand 
of  the  former,  representing  the  terms  when  occurring  in  the  predicate 
of  a  proposition,  and  with  certain  operation  keys  denoting  the  copula 
of  the  proposition,  theyull  stop  at  the  end  of  it,  and  the  conjunction 
or^  according  as  it  occurs  in  the  subject  or  predicate.  There  is  also  a 
key  denoting  thejSnts  or  end  of  an  argument,  which  has  the  effect  of 
obliterating  any  previous  impressions,  and  making  the  machine  a  ta- 
bula rasa.  If  now  each  of  the  letter  terms  A,  B,  C,  D  be  taken  to 
represent  some  logical  term  or  noun,  and  propositions  concerning 
them  be,  as  it  were,  played  upon  the  machine,  as  upon  a  telegraphic 
instrument,  the  machine  effects  thereby  such  a  classification  and  se- 
leotion  of  certain  rods  representing  the  16  possible  combinations  of 
the  terms,  that  only  those  oombinations  consistent  with  the  proposi- 
tions remain  indicated  by  the  machine  at  the  end  of  the  operations. 
When  once'a  series  of  propositions  is  thus  impressed  upon  the  machine, 
it  is  capable  of  exhibiting  an  answer  to  any  question  which  may  be 
put  to  it  concerning  the  possible  combinations  which  form  any  class. 

The  machine  thus  embodies  almost  all  the  powers  of  Boole's  logical 
^fstem  up  to  problems  involving  four  distinct  terms,  and  to  represent 
problems  of  any  complexity  involving  any  number  of  terms  only  re- 
qoiies  the  multiplication  of  the  parts  of  the  machine.  The  construc- 
tion  involves  no  mechanical  difficulties,  and  depends  upon  a  peculiar 
arrangement  of  pins  and  levers,  which  it  would  not  be  easy  to  explain 
witliont  drawings.  In  this  arrangement  of  the  parts  the  conditions 
of  correct  bunking  are  observed  $  the  representative  rods  are  just  as 
numerous  as  the  laws  of  thought  require,  and  no  rod  represents  incon- 
sistent attributes.  The  representative  rods  are  classified,  selected,  or 
rejeetedby  the  reading  of  a  proposition  in  a  manner  exactly  answering 
to  that  in  which  a  reasoning  mind  should  treat  its  ideas,  and  at  every 
step  in  the  progress  of  a  problem  the  machine  indicates  the  proper 
oondition  of  a  mind  exempt  from  mistake. 

It  is  beUeved  that  this  logical  machine  may  be  usefully  employed 
in  the  logical  olaBS-room  to  exhibit  the  complete  analysis  of  any  argu- 
ment or  logical  problem ;  and  it  is  superior  for  this  purpose  to  a  more 
rudimentary  oontrivanoe,  the  logical  abacus,  constructed  by  me  for 
the  same  purpose,  and  t>reTioiiBly  described.  But  by  far  the  chief 
importaaoe  of  the  machine  is  in  a  theoretical  point  of  view  as  demon- 
strating in  the  simpleBt  and  most  evident  manner  the  character  and 
powers  of  a  universal  system  of  logical  deduction,  of  which  the  first, 
altiiongh  obsoare  solution,  was  given  by  Dr.  Boole. 

"  On  Jaoobi's  Theorem  respecting  the  relative  Equilibrium  of  a  Be- 
Tolving  Ellipsoid  of  Fluid;  and  on  Ivory's  Discussion  of  the  Theorem," 
by  I.  Todhunter,  M.A.,  F.B.S.,  late  Fellow  of  St.  John's  College, 
Cambridge. — Jacobi  discovered  the  theorem  that  a  fluid  oUipsoid  ro- 
Tohriag  with  muf orm  angular  velociiy  round  its  least  axia  might  be 


in  equilibrium.  Ivory  discussed  the  theorem,  and  made  several  state- 
ments regarding  the  limitations  of  the  proportions  of  the  axis.  Ivory's 
statements  contain  various  errors,  and  truths  based  on  erroneous 
reasoning.  The  object  of  the  present  memoir  is  to  correct  Ivory's 
errors,  to  supply  his  imperfections,  and  to  add  something  to  what  is 
already  known  respecting  the  theorem. 

January  27th. — ^The  following  papers  were  read : — "  Bemarks  on  the 
recent  Eclipse  of  the  Sun  as  observed  in  the  United  States,"  by  J. 
K.  Lookyer,  F.B.S. — ^By  the  kindness  of  Professors  Wenlock,  Morton, 
and  Newton,  I  have  been  favoured  with  photographs,  and  as  yet  un- 
published accounts,  of  the  results  of  the  recent  totfd  eclipse  of  the  sun 
observed  in  America.  I  am  anxious,  therefore,  to  take  the  opportunity 
afforded  by  the  subject  being  under  disoussiou,  to  lay  a  few  remarks 
thus  early  before  the  Boyal  Society. 

The  points  which  I  hoped  might  be  more  especially  elucidated  by 
this  edipse  were  as  follows  :— 

1.  It  is  possible  to  differentiate  between  the  atmosphere  and  the 
oorona? 

2.  What  is  the  real  photographic  evidence  of  the  structure  of  the 
base  of  the  chromosphere  in  reference  to  Mr.  W.  De  La  Bue's  enlarged 
photographs  of  the  eclipse  of  1860  P 

8.  What  is.the  amount  of  the  obliterating  effect  of  the  illumination 
of  our  atmosphere  on  the  spectrum  of  the  chromosphere  ? 

4.  Is  there  any  cooler  hydrogen  above  the  prominenqes  ? 

5.  Can  the  spectroscope  settie  the  nature  of  the  oorona  during 
eclipses? 

With  regard  to  one,  the  evidence  is  oondusive.  The  chromosphere, 
including  a  **  radiance,"  as  it  has  been  termed  by  Dr.  Gould  {the  edgo 
of  the  radiance  as  photographed  bong  strangely  like  the  edge  of  the 
chromosphere  in  places  viewed  with  the  open  slit),  is  not  to  be  con- 
founded with  the  corona. 

On  this  subject,  in  a  letter  to  Professor  Morton,  Dr.  B.  A.  Gould 
writes:  —  "An  examination  of  the  beautiful  photograi^s  made  at 
Burlington  and  Ottumwa  by  the  sections  of  your  party  in  charge  of 
Professors  Mayer  and  Haines,  and  a  comparison  of  them  with  my 
sketches  of  the  corona,  have  led  me  to  the  conviction  that  the  radiance 
around  the  moon  in  the  pictures  made  during  totality  is  not  the  oorona 
at  all,  but  is  actually  the  image  of  what  Lookyer  has  called  the 
chromosphere. 

"  This  interesting  fact  is  indicated  by  many  different  oonsiderationB. 
The  directions  of  maximum  radiance  do  not  coincide  with  those  of  the 
great  beams  of  the  oorona ;  they  remain  constant,  while  the  latter 
were  variable.  There  is  a  diameter  approximately  corresponding  to 
the  solar  axis,  near  the  extremities  of  which  the  radiance  upon  the 
photographs  is  a  minimum,  whereas  the  coronal  beams  in  these  direc- 
tions were  especially  marked  during  a  great  part  of  the  total  obscura- 
tion. The  coronal  beams  stood  in  apparent  relation  to  the  protuber- 
ances, whereas  the  aureole  seen  upon  the  photographs  is  most  marked 
in  their  immediate  vicinity ;  indeed  the  great  protuberances,  at  230"* 
to  245°,  seems  to  have  formed  a  southern  limit  to  the  radiance  on  the 
western  side,  while  a  sharp  northern  limit  is  seen  on  all  the  photo- 
graphs at  about  350°,  the  intermediate  arc  being  thickly  studded  with 
protuberances  which  the  moon  displayed  at  the  close  of  totality.  The 
exquisite  masses  of  flocculent  light  on  the  following  limbs  are  upon 
the  two  sides  of  that  curious  prominence  at  93°,  which  at  first 
resembled  an  ear  of  com,  as  you  have  said,  but  which,  in  the  later 
pictures  after  it  had  been  more  occulted,  and  its  southern  branch  thus 
rendered  more  conspicuous,  was  like  a  pair  of  antelope's  horns,  to 
which  some  observers  compare  it.  Yirh&tever  of  this  aureole  is  shown 
upon  the  photographs  was  occulted  or  displayed  by  the  lunar  motion, 
precisely  as  the  protuberances  were.  The  variations  in  the  form  of 
the  corona^  on  the  other  hand,  did  not  seem  to  be  dependent  in  any 
degree  upon  the  moon's  motion.  The  singular  and  elegant  structural 
indication  in  the  special  aggregations  of  light  on  the  eastern  side 
may  be  of  high  value  in  guiding  to  a  further  knowledge  of  the  chro- 
mosphere. They  are  manifest  in  all  the  photographs  by  your  parties 
which  I  have  seen,  but  are  especially  marked  in  those  of  shortest 
exposure,  such  as  the  first  one  at  Ottumwa.  In  some  of  the  later  views 
they  may  be  detected  on  the  other  side  of  the  sun,  though  less  dis- 
tinct; but  the  very  irregular  and  jagged  outline  of  the  chromo- 
sphere, as  described  by  Janssen  and  Lockyer,  is  exhibited  in  per- 
fection." 

The  second  point  is  also  referred  to  in  the  same  letter.  I  think 
the  American  photographs  afford  evidence  that  certain  appearances  in 
parts  of  Mr.  De  La  Bue^s  photographs,  which  represent  the  chromo- 
shere  as  billowy  on  its  under  side,  are  really  due  to  some  action  either 
of  the  moon's  surface  or  of  a  possible  rare  lunar  atmosphere,  so  that 
it  is  not  desirable  to  confound  these  effects  with  others  that  might  be 
due  to  a  possible  suspension  of  the  chromosphere  in  a  transparent 
atmosphere,  if  only  a  seeti(mx)t  the  chromosphere  were  photographed. 

Dr.  Gould  writes  : — "  You  will  observe  that  some  of  the  brighter, 
petal-like  flocculi  of  light  have  produced  apparent  indentations  in  the 
moon's  limb  at  their  base,  like  those  at  the  bases  of  the  protuber- 
ances. These  indentations  are  evidentiy  due  to  specular  reflection 
from  the  moon's  surface,  as  I  stated  to  the  American  Association  at 
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Oilfyi  last  iHtttL    Had  m/  doubt  cntted  in  my  miiid  prarumdj,  it 
woold  IwfvbaaB  i— ofd  bj  an  iaspeetioii  of  the  plMito^Bphs." 

Wb«»  tlM  iluumogfilnre  »  ao  mif orm  a  li^  that  the  mttime  effiset 
OB  the  plate  ia  pratty  aaadj  equal,  the  haaa  of  the  efafomo^hera  ia 
abaoliitfllj  eontiaiwa  ia  the  Amefieaii  photogn^ha :  hot  in  the  oaae 
of  aoBM  of  the  hofer  pnMuaaBeea,  notably  thoae  at  -i-  146  (ToaBg) 
aad  —  190  (Toasf  ),  there  ate  atraaif  iH»paieaA  indenta  on  the  aMMm'a 
ttndb* 

laarteoBe  to  the  oblit«»Ciiif  effiset  of  the  ilhniitnatHW  of  oor 
ataioephereoB  the  ayeetiuut  of  the  eiaxnBoapbere. 

Tina  ia  oonaideniUe ;  ia  laet  the  erideneea  of  it  aie  werj  nnieh 
aUyuget  than  one  eonld  have  wiabed,  bat  hacdlj  mote  decided  than  I 
had  aatieipated,  Frofaaaor  Wenlocik'a  eridenoe  on  thia  point,  in  a 
letter  to  btmU,  ii  aa  f dlowa : — "  I  eiamined  the  principal  profenber- 
•aoa  before,  dnring ,  and  after  totality.  I  aaw  tiiiee  linea  (C,  near  D 
andP)  before  and  after  totality,  and  eleren  daring  totality ;  eight 
yfereinttantly  emtmguUhed  on  the  first  appearance  of  nmlighi." 

Thia  effMt  waa  obaeired  with  two  flint  prisma  and  7in.  apertorei. 
Pkofeaaor  Toasf,  with  fiye  priama  of  45*"  and  4in.  apertme,  found 
the  aaae  reeolt  in  the  part  of  the  apeeUum  he  was  aiamining  at  the 
end  of  the  totality. 

He  writea:— '«I  had  jnat  oompleted  the  meaaorementa  of  2602, 
when  the  totality  ended,  ThU  Une  ddsappeared  inttantly,  but  2796 
[the  hydrogen  line  near  O]  was  nearly  a  minute  in  reamning  its  nsoal 
faintoeaa."  These  obasrrationa  I  oonaider  aaoog  the  most  important 
onea  made  during  the  eolvae ;  for  they  show  most  unmistakably  thai, 
aa  I  hare  aheady  reported  to  the  Secretary  of  the  Qoremment-Grant 
Committee,  the  new  metiiod  to  be  empk^ed  under  the  beet  oondituma 
must  be  used  with  large  apeitmea  and  large  dispersion. 
'  On  the  4th  point  the  eridsnee  ia  butnegntiTe  only,  and  therefore  in 
faTour  of  the  view  I  hare  some  time  ago  oommnnioated  to  the  Boyal 
Dodety. 

We  next  oone  to  the  qneation  of  the  oonma, — a  question  which  baa 
been  made  more  dlillenlt  than  erer  (in  appearance  only  I  think)  by  the 


I  propose  todisouBS  only  the  speotroaoopio  obsei  lalious  of  Profssaors 
Toong  and  Pickering  in  oonneotion  with  Dr.  Qould'a  before  quoted 


Professor  Pickering,  with  an  ordinary  chemical  spectroscope  mere^ 
directed  to  the  sun's  place  during  totality,  obiahied  the  combined 
spectrum  of  the  protuberances  and  corona.  He  saw  a  continuous 
spectrum  with  two  or  three  bright  lines,  one  *'  near  E,"  and  a  second 


«i 


C." 


Pkofessor  Tonng,  who  used  a  spectroscope  specially  adapted  for  the 
work,  in  whtoh  oiiy  one  part  of  the  prominence  at  -i- 146*  was  being 
examined,  saw  C,  near  D,  a  line  at  1250  +  20,  and  another  at  1350  +  20 

of  Kirohhofrs  scale.  The  reet  of  the  obserrationB  I  give  in  his  own 
words. 

Then  came  the  1474  K  Une,  which  was  yery  bright,  though  by  no 
means  equal  to  C  and  D, ;  but  attention  wasimmediately  arrested  by  the 
fact  that,  unlike  them,  it  extended  dean  across  the  spectrum  ;  and  on 
moring  the  slit  away  from  the  protnberancea,  it  persiBted,  while  D„ 
visibly  in  the  edge  of  the  field,  disi4>peared.  Thus  it  was  evident 
that*  tliis  line  belonged  not  to  the  spectrum  of  the  protuberance,  bnt 
to  that  of  the  corona.  My  imprearion,  but  I  do  not  feel  at  all  snre 
of  it,  is  that  the  two  faint  lines  between  it  and  D,,  behaved  in  the 
some  manner,  and  axe  also  corona  Unas.* 

I  am  confimed  in  this  opinion  by  Professor  Pickering's  observation. 
He  used  a  single-prism  spectrosoope,  with  the  slit  of  the  collimator 
simply  directed  to  the  sun,  and  having  no  lens  in  front  of  it.  With 
this  arrangement  he  saw  only  three  or  four  bright  lines,  the  brightest 
near  E  (1474).  Now  this  is  exactly  what  ought  to  occur  if  that  line 
really  belongs  to  the  corona,  which,  from  its  great  extent,  furnished 
to  his  instrument  a  far  greater  quantity  of  light  than  the  pro- 
minences. 

*  Ob  two  or  Ifaiwe  oootdoBf  pnrioiiflly  I  bad  bem  Tory  maob  Mirprited  at  not 
b#hi|  able  to  det«et  this  line  in  th*  ■p«otnun  of  imaittslly  bright  promioenoet. 
On  tlM  othMr  bead,  I  obm  fooad  it  wwf  MMf  to  •••  st  ft  plaoe  on  the  «»'•  limbs 
wb«r«  the  otbm  ohronospben  Uom,  ntasUy  f«r  oior*  brilliMt,  were  slnost 
iavitibU. 

*  A  Mrefnl  eianiastioB  of  the  pbotograpba,  otpoeially  Ko.  S  of  the  Burlington 
totui^  piotOTM,  fomtwbst  ^»ii«i<A^  my  oonfldonee  in  tho  eoncluion  of  the  text 
■i  to  {bf  Bstate  of  thiM  tbtM  Uam  (1960, 1880,  and  1474).  They  emiunly  do  not 
btloDf  to  tbo  sMdmrni  of  tho  moel  briUiMit  portion  of  tho  prominanoM ;  bnt 
srouad  tho  promtaMMM  of  tho  OMtora  limbs,  on  wUeh  the  elit  of  the  ipeetroieope 
WM  direoted  dorinc  the  flnt  half  of  the  tolalilgr,  the  protograph  ahowi  a  pretty 
exteoeive  and  well-deflaed  nebuloalty,  etidently  dittinet  from,  tbongh  aaeooiated 
with,  the  bfOUaBt  naeiet  Vow  it  (■  poerible  that  theie  Unee  may  belong  to  tbie 
aeboJoeity,  and  not  to  the  eoroaa  proper)  for  I  eannot  reeaU  with  eertamtj 
whether  1474  retained  ite  brOlianoe  at  any  eondderable  distaaee  from  the  pro- 
ninenoet,  or  only  hi  their  hnmediate  nelghbonrhood.  Hy  atrong  impreasion, 
bewof  Of ,  it  that  the  fonner  waa  the  oaie,  and  that  the  text  ia  oorreot.  I  may  aa 
well  eonfeee  my  nnoertain  memoiy  here  ia  dne  to  the  Uat  tiiat  jnat  at  this  time, 
while  my  aaaietaat  wai  haadinff  me  the  lantern  with  wbieh  to  read  the  micrometer- 
headf  I  looked  orer  my  ihonlaer  for  an  invtaot,  and  beheld  the  mott  bcantifnl  and 
impeteelTe  apeotaole  npon  wbieh  my  eyee  have  ever  retted.  It  eonld  not  bare  be*  n 
for  five  teeondt;  but  the  effeet  waa  to  OTorwhelming  aa  to  drive  away  all  oertain 
reooDeciion  of  what  I  had  Jaat  teen.  What  I  baTO  reeorded  I  recall  firom  my 
notea  taken  down  by  my  attittant. 


By  thia  time  tiie  moon  had  advanced  ao  Car  that  it  became 

to  ahift  the  alit  to  the  great  prominenoe  on  tiie  opposite  side  of 
the  sun.  While  my  aaristant  waa  doing  this,  I  suppose  I  must,  in  the 
ezdtement  of  the  moment,  have  run  my  eyepiece  over  the  region  of 
the  magneaiam  linea  (b),  mad  thrown  them  out  of  the  field  before  he 
had  brought  anything  npon  the  aUt.  At  any  rate  I  aaw  nothing  of 
theee  lines,  whidi  were  evident  enoni^  to  several  other  obeervera,  and 
can  think  of  no  other  way  to  aeoonnt  for  their  having  eeeaped  me. 
The  F  line  in  the  specUum  of  tiie  great  protuberance  waa  absolutely 
glorious,  broad  at  the  baee  and  tapering  upwards,  crookedly  as 
Loekyer  haa  before  often  obeeifeJ,  Next  appeared  a  new  line,  about 
as  bright  aa  1474  at  2602-2  of  Ktrohhoirs  sosle.  Ite  position  waa 
carefully  determined  by  mierometxieal  refeience  to  the  next  line, 
2796  K  (hydrogen  7),  which  was  very  bright ;  h  was  also  seen,  veiy 
dear,  bnt  hardly  brJBiaot.    In  all  I  aaw  nine  bright  linea. 

A  faint  eontimoua  spectrum,  without  any  traoea  of  dark  finea  in  it, 
was  also  visible,  evidently  dne  to  tiie  oorooa.  Ite  lig^t,  tested  by  a 
tourmaline  applied  next  to  the  eye,  pnvved  to  be  very  stroofity  poiarixed 
in  a  plane,  passing  throogh  the  centre  of  the  sun.  I  am  not  sure, 
however,  bnt  that  this  polariiation,  aa  suggested  by  Ihrof .  Pickering, 
may  hnve  been  produced  by  the  suoeessive  refraetiona  through  the 
prisms.  This  explanation  at  once  removea  the  dilBculty  otherwise 
arising  from  the  abeenee  of  dark  lines. 

I  have  first  to  do  with  the  eootinuoua  spectrum,  deduced  from 
Ptofeesor  Pickering's  observaliona. 

I  think  in  such  a  method  of  obeervation,  even  if  the  ooroon  were 
terrestrial  and  gave  a  dark-line  spectrum,  the  linea  visible  with  auoh  a 
dim  light  would  in  great  part  be  obliterated  by  the  corresponding 
bright  lines  given  out  by  the  long  arc  of  chromosphere  visible,  to  say 
nothing  of  the  prominencea,  in  which  it  would  be  strange  if  C,  D,  S, 
b,  F,  and  many  other  linea,  were  not  reversed.  This  suggestion,  I 
think,  is  strengthened  by  the  statement  that  two  bright  &iee  were 
seen  "  near  C  "  and  **  near  E  "  ;  should  we  not  rather  read  (for  the 
"  near  "  shows  that  we  are  only  dealing  with  approximations)  C  and  F: 
which  is  exactly  what  we  might  expect. 

But  even  this  is  not  all  thai  may  be  haiarded  on  the  sulqect  of  the 
continuous  spsctrum,  which  waa  idso  seen  by  Professor  Tonng  under 
different  conditions. 

Assuming  the  corona  to  be  an  atmospheric  effect  merely,  aa  I  have 
before  asserted  it  to  be,  it  seems  to  me  that  ite  spectrum  should  be 
continuous,  or  nearly  so ;  for  is  it  not  as  much  due  to  the  light  of  the 
prominences  as  to  the  light  of  the  photosphere,  which  it  may  be  said 
roughly  are  complementary  to  each  other  ? 

With  regard  to  the  Aurora  theory,  I  gather  from  Profeasor  Young's 
note  that,  if  not  already  withdrawn,  he  is  anxious  to  wait  till  the  next 
eclipse  for  further  facts.  I  consider  that  the  fact  that  I  often  see 
the  line  at  1474,  and  often  do  not,  is  fatal  to  it,  as  it  should  be  oon- 
stantly  visible,  on  the  propoeed  hypothesis.  The  observation  of  iron- 
vapour,  as  I  hold  it  to  be  at  this  elevation,  is  of  extreme  value,  coupled 
with  its  simple  spectrum,  seen  during  an  eclipse,  as  it  entirely  oontens 
my  observations  made  at  a  lower  level  in  tiie  case,  not  only  of  iron 
but  of  magnesium. 

"  On  the  Theocy  of  Continuous  Beams,"  by  John  Mortimer  Heppel, 
Mem.  Inst  C.E. ;  communicated  by  W.  J.  Maoqnom  Bankine,  F.B.S. 
— ^The  chief  object  of  the  present  oommunication  is  to  remedy  aome 
acknowledged  defeote  in  the  theoiy  of  the  above-mentioned  sufageot. 
The  principal  steps  by  which  it  has  reached  ite  present  state  of 
development  are  also  noticed,  and  may  be  briefly  recapitulated  aa 
follows  :—• 

In  1825  M.  Navier  investigated  the  conditions  of  straight  eon- 
tinuons  beams  resting  on  any  number  of  supports.  His  method, 
though  perfeotiy  correct  for  the  assumed  oonditions  (which  embraced 
most  oases  occurring  in  practice),  was  so  exceedingly  intricate  when 
the  number  of  openings  became  at  all  large,  that  in  such  inwtencee  ii 
was  of  little  practical  use. 

In  1849  M.  Clapeyron,  a  distinguished  engineer  and  aavant,  devised 
a  much  more  direct  and  ea^  means  of  treating  such  cases,  though  ha 
did  not  at  first  succeed  in  giving  to  his  own  method  all  the  simi^oity 
and  elegance  of  which  it  was  capable. 

This  was  first  done  in  1856  by  M.  Bertet,  civil  engineer,  who,  by 
effecting  an  elimination  which  had  escaped  Clapeyron,  arrived  at  a 
remarkable  equation,  which  has  been  the  key  to  all  subsequent  treat- 
ment of  the  subject.  This  equation  involves  the  bending  momenta 
over  any  three  consecutive  pointe  of  support,  and  is  well  known  in 
France  by  the  name  of  the  **  Theorem  of  the  Three  Momenta." 

In  1857  M.  Clapeyron  himself  and  M.  Brefne,  Profeaaeur  de  M^ 
oaniqne  appliqu^  k  TEcole  Imp^riale  dee  Ponte  et  Chanss^,  appear  to 
have  discovered  this  theorem  independently  of  M.  Bertot,  and  M. 
Brefne  shortiy  afterwards  extended  it  to  a  much  greater  degree  of 
generality. 

M.  Brefne'fl  researches  on  this  sobject  are  published  in  the  third 
volume  of  his  Cours  de  M6canique  appliqude,  Paris,  1865  ;  bnt  they 
had  been  communicated  by  him  to  the  Academy  of  Sciences  in  1862, 
and  fully  completed  in  the  previous  year.  M.  Brefne  not  only  contri- 
buted to  the  advancement  of  the  theory,  bat  entered  largely  into  th« 
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best  methods  of  its  application  to  practice,  and  framed  mles  whiob 
have  since,  under  an  Imperial  Commission,  acquired  the  character  of 
legislatiYe  enactments. 

M.  Bdlanger,  Professeur  de  M^canique  appliqu^e  k  TEcole  Centrale, 
appears  about  the  same  time  as  M.  Brefne  to  have  made  an  indepen- 
dent inyestigation  of  this  subject,  and  to  have  brought  the  theory  of  it 
to  about  the  same  stage  of  advancement. 

little  has  been  since  added  to  this  theory  in  France,  but  valuable 
contributions  to  its  development  in  reference  to  practice  are  to  be 
found  in  various  works. 

In  England  Professor  Moseley  is  the  first  writer  on  mechanics  who 
api>ear8  to  have  occupied  himself  with  this  subject.  In  his  work  on 
The  Mechanical  Principles  of  Engineering  and  Architecture,  he  gives 
several  examples  of  the  application  of  M.  Navier*s  method  to  im< 
portant  practical  cases.  This  work  was  published  in  1843,  and  no 
doubt  furnished  the  groundwork  for  Mr.  Pole's  more  extended  investi- 
gations. 

In  1852  Mr.  Pole  had  to  examine  the  case  of  the  bridge  over  the 
Trent  at  Turkney,  involving  some  new  conditions  not  treated  by 
Moseley,  but  which  ho  found  the  means  of  treating  with  perfect  suc- 
cess. About  the  same  time  Mr.  Pole  had  to  deal  with  the  much  more 
complex  and  important  case  of  the  Britannia  bridge,  in  which,  besides 
variation  of  load  from  one  span  to  another,  variation  of  section  also 
had  to  be  considered,  and  imperfect  continuity  over  the  middle  pier. 
These  conditions  were  successfully  imported  into  this  method  of 
Navier,  which  wasj  however,  only  known  to  Mr.  Pole  through  the 
examples  of  its  application  given  in  Moseley' s  work,  and  the  results 
obtained  were  identical  with  those  which  would  have  followed  from 
the  application  of  the  method  of  Clapeyron  in  its  most  improved  and 
generalized  form. 

In  1858,  the  present  writer,  being  then  in  India,  had  occasion  to 
consider  the  condition  of  a  continuous  girder  of  five  spans,  and  find- 
ing the  method  of  Navier  unmanageable,  was  forced  to  seek  for  some 
other.  He  first  came  upon  the  equation  which  he  afterwards  found 
had  been  for  some  years  known  in  France  as  the  "  Theorem  of  the 
three  Moments,"  and  afterwards  extended  it,  so  as  to  take  in  all  the 
conditions  of  the  Britannia  bridge  and  to  verify  all  Mr.  Pole's  results. 
In  this  form  it  was  absolutely  identical  with  the  equation  given  by  M. 
B^anger,  and  nearly  so  with  that  of  M.  Brefne. 

The  great  defect  in  all  this  theory  up  to  the  present  time  has  been 
that,  in  order  to  avoid  an  inextricable  complexity,  it  has  been  neces- 
sary to  consider  the  load  in  each  span  as  uniformly  distributed  over  it, 
and  the  moment  of  inertia  of  the  section  as  uniform  throughout  each 
span. 

In  many  cases  these  hypotheses  are  false,  notably  so  in  the  case  of 
the  Britannia ;  and  the  conclusions  are  affected  by  their  falsity,  to 
what  extent  being  a  matter  of  uncertainty,  though  good  e^ounds  have 
been  shown  for  believing  that  the  errors  cannot  attain  to  importance. 

The  method  now  given  treats  these  conditions,  it  is  hoped,  rigo- 
rously ;  and  although  the  equations  obtained  are  such  as  necessarily 
req[uire  some  laborious  computation  to  obtain  numerical  results,  they 
are  certainly  by  no  means  inextricable. 

It  is  satisfactory  to  find  that  in  the  case  of  the  Britannia,  where 
these  new  conditions  enter  with  much  greater  force  than  in  most  cases, 
their  effect  on  the  resulting  stresses  is  very  unimportant ;  so  that  the 
inference  may  legitimately  be  drawn  that  in  all  ordinary  cases  the 
method  of  Brefne  may  be  confidently  applied.  As  regards  the  deflec- 
tion, they  seem  to  exercise  a  more  perceptible  influence,  in  the  case 
of  the  Britannia  bringing  it  much  nearer  to  the  observed  deflection. 

It  would  therefore  appear  desirable  in  any  important  work  to  use 
the  equations  now  given  for  determining  the  deflections,  though  the 
stresses  may  be  found  with  all  sufficient  exactitude  from  the  simpler 
expressions  already  in  use. 

It  is  scarcely  possible  in  a  short  abstract  to  give  an  idea  of  an  ana- 
lytical investigation.  The  equations  obtained  are  of  the  same  form  as 
those  of  the  previous  methods,  each  containing,  as  unknown  quantities, 
the  bending  moments  over  three  consecutive  supports ;  but  the  coeffi- 
oieiits  are  somewhat  involved  functions  of  the  varjring  loads  and 
sections.  An  abbreviated  functional  notation  has,  wherever  possible, 
been  used,  by  means  of  which  a  certain  degree  of  clearness  and  sym- 
metry is  preserved  in  expressions  which  would  otherwise  become 
inextricably  complex. 

"  Bemarks  on  Mr.  Heppel's  Theory  of  Continuous  Beams,"  by  W. 
J.  Maoquom  Bankine,  C.E.,  LL.D.,  F.B.S. 

The  author  states  that  the  advantages  possessed  by  Mr.  Heppel's 
method  will  probably  cause  it  to  be  used  both  in  practice  and  in 
Bcientific  study. 

With  a  view  to  the  instruction  of  students  in  engineering  science, 
he  proposes  an  abridged  way  of  stating  the  theoretical  principles  of 
Mr.  Heppel's  method,  considering  at  the  same  time  that  Mr.  Heppel's 
more  detailed  investigation  forms  the  best  model  for  numerical  calcu- 
lation. 

Ho  then  uses  Mr.  Heppel's  improved  form  of  the  *^  Theorem  of  the 
three  moments  "  to  test  t'.ie  aocnraoy  of  the  formulaB  which  ho  obtained 
in  another  way  and  published  in  A  Maniial  of  Civil  EngiT^eringj  for 


the  case  of  a  uniform  continuous  beam  with  an  indefinite  number  of 
equal  spans,  the  successive  spans  being  loaded  alternately  with  an 
uniform  fixed  load  only,  and  with  a  uniform  travelling  load  in  addition 
to  the  fixed  load ;  and  he  finds  the  rosolts  of  the  two  methods  to  agree 
in  every  respect. 

LINNBAN  SOCIETY. 

January  20th.— George  Bentham,  Esq.,  president,  in  the  chair. 
Col.  B.  Benson,  Messrs.  N.  L.  Austen,  F.  P.  Balkwlll,  J.  Goucher, 
G.  Harrison,  C.  A.  Bobinson,  B.  Taylor,  and  A.  Woodward  were 
elected  fellows.  The  following  papers  were  read : — "  A  Eevision  of 
the  Flora  of  Iceland,"  by  C.  C.  Babington,  M.A. ;  "  Contributions  to 
British  Muscology,"  by  S.  C.  Lindberg,  M.A.,  communicated  by  Dr. 
J.  D.  Hooker ;  and  «'  On  New  British  Spiders,"  by  the  Bev.  C.  P. 
Cambridge,  communicated  by  J.  Salter,  Esq. 


CHEMICAL  SOCIETr. 

January  20th. — Dr.  A.  W.  Williamson,  F.R.S.,  &c.,  proaident,  in 
the  chair.  The  following  gentlemen  were  elected  fellows : — I.  Bell, 
A.  Bird,  G.  B.  Hislop,  E.  Lapper,  H.  Seward.  The  first  paper  read 
was  *'  Note  on  the  Absorption  of  Mixed  Vapours  by  Charcoal,"  by 
John  Hunter,  M.A.,  Queen's  College,  Belfast.  The  author,  some  time 
ago,  published,  in  the  Journal  of  the  Cli^mical  Society  (May,  1868), 
the  results  obtained  by  absorbing  the  mixture  of  two  vapours  by 
means  of  cocoa-nut  charcoal.  He  found  that  the  absorption  was 
increased  when  one  of  the  vapours  was  at  a  temperature  near  to  its 
point  of  oondensation ;  and  he  explained  the  phenomenon  by  assuming 
that,  when  a  fragment  of  charcoal  is  introduced  into  a  mixture  of  two 
vapours,  the  one  which  is  nearest  to  its  point  of  oondensation  is  first 
absorbed,  and  this,  in  its  condensed  state  in  the  pores  of  the  charcoal, 
aids  the  absorption  of  the  other  vapour.  According  to  this  view,  a 
succession  of  condensations  is  going  on.  The  theory  is  strikingly 
illustrated  in  experimenting  with  a  mixture  of  water  vapour  and 
ammonia  gas  (obtained  by  heating  an  aqueous  solution  of  ammonia 
of  sp.  gr.  0*88),  when  the  mixture  is  much  more  largely  absorbed 
than  either  the  gas  or  the  vapour  separately.  The  mean  of  a  set  of 
experiments  made  at  100°  and  a  mean  pressure  of  706'2  m.m.  was — 
316*6  vols,  of  the  mixture  absorbed  by  1  vol.  of  charcocd. 

The  president  remarked  that  the  results  were  entirely  in  accordance 
with  what  was  expected  on  theoretical  grounds. 

The  next  communication  was — "The  Composition  of  Iron-Rust," 
by  Dr.  Crace  Calvert.  The  author  had  lately  occasion  to  analyse  rust 
obtained  from  two  different  places, — from  the  outside  of  the  Conway 
Bridge,  and  from  Llangollen,  North  Wales ;  and  he  found  both  spe- 
cimens to  be  composed  as  follows  : — 

Sesquioxide  of  iron  92*900 

Protoxide  of  iron  6-177 

Carbonate  of  iron 0*617 

Carbonate  of  lime 0*295 

Silica 0121 

Ammonia  traces 


100*000 


This  result  Induced  the  author  to  inquire  to  which  of  the  consti- 
tuents of  the  atmosphere  the  formation  of  rust  Is  chiefly  due.  To 
this  end,  clean  blades  of  steel  and  iron  were  put  into  tubes  filled  re- 
spectively with  oxygen,  oxygen  and  a  little  carbonic  acid,  oxygen  and 
moisture,  &c.  The  blades  were  Introduced  into  the  tubes,  which 
then  were  filled,  over  mercury,  with  oxygen.  But  this  proved  an  nn- 
'  satisfactory  method,  inasmuch  as  always  some  globules  of  mercury 
I  remained  adhering  to  the  iron,  whereby  a  galvanic  action  was  pro- 
duced, which,  of  course,  induced  a  rapid  oxidation.  To  avoid  this, 
I  the  tubes  were  filled  simply  by  displacement  of  the  atmospheric  air. 
I  The  blades  were  then  left  exposed  to  the  action  of  the  different 
agents  for  a  period  of  four  months.    The  results  were  as  follows : — 

Blades  in  dry  oxygen. — No  oxidation. 

Blades  in  moist  oxygen. — Out  of  three  experiments,  only  in  one  a 
slight  oxidation. 

Blades  In  dry  carbonic  acid. — No  oxidation. 

Blades  in  moist  carbonic  acid. — Slight  incrustation  of  a  whiie 
colour.     Out  of  six  experiments,  two  did  not  give  this  result. 

Blades  in  dry  oarbonic  acid  and  oxygen. — ^No  oxidation. 

Blades  in  moist  carbonic  acid  and  oxygen. — ^Most  rapid  oxidation. 

Blades  in  dry  oxygen  and  ammonia. — No  oxidation. 

Blades  in  moist  oxygen  and  ammonia. — No  oxidation. 

These  facts  led  the  author  to  assume  that  it  is  the  presence  of 
oarbonic  add  in  the  atmosphere,  and  not  oxygen  or  water  vapour, 
which  'determines  the  oxidation  of  iron. 

The  author  next  investigated  the  behaviour  of  iron  in  water  into 
whioh,  suooessively,  oxygen,  oarbonic  acid,  a  mixture  of  the  two  ga<«es, 
&o.,  was  conducted.    The  results  were  analogous  to  those  above  men- 
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^ned,  inasmnoli  as  the  most  elfeciiTe  oxidation  took  place  when  a  i 
mixtnze  of  oxygen  and  carbonic  acid  was  introduced  into  the  water.  | 
The  action  commenced  immediately,  and,  in  a  short  time,  a  dark 
precipitate  corered  the  bottom  of  the  Teasel.  The  oxidation,  in 
these  cases,  was  not  dne  to  the  fixation  of  the  oxygen  dissolred  in 
the  water,  but  to  oxygen  liberated  from  the  water  by  galyanic  action ; 
the  occnrrence  of  hydrogen  collected  aboTe  the  liquid  in  the  bottles 
proved  this  sufficiently.  A  further  eridence  for  the  supposition  that 
the  oxidation  of  the  iron  is  effected  through  the  decomposition  of  the 
water  is  found  in  the  fact  that,  when  into  distilled  water  which  had 
previously  been  depriyed  of  all  its  absorbed  gases  by  continued  boiling 
a  bright  blade  is  introduced,  it  became,  in  the  course  of  a  few  days, 
here  and  there  covered  with  rust.  The  spots  where  the  oxidation  had 
taken  place  proved  to  be  impurities  in  the  iron,  which  had  induced  a 
galvanic  action,  just  as  a  mere  trace  of  zinc,  placed  on  one  end  of  the 
blade,  would  establish  a  voltaic  current. 

Finally,  Br.  Calvert  investigated  the  state  of  iron  in  alkalies ;  and 
he  discovered  that,  not  only  the  solutions  of  the  caustic  alkalies,  but 
of  their  carbonates  as  well,  protect  iron  against  any  oxidising  action.* 


ETHNOLOGICAL  SOCIETY. 


TiTESDAY,  January  25th. —  Professor  Hnxley, ,  president,  in  the 
chair.  The  following  new  members  were  announced  at  this  and  the  pre- 
ceding meeting.  The  Earl  of  Danraven  and  Moantearl,  K.P.,  Lord 
Bosehill,  J.  W.  Barnes,  Esq.,  T.  H.  Baylis,  Esq.,  D.  Duncan,  Esq., 
M.A.,  J.  Edwards,  Esq.,  J.  F.  McLennan,  Esq.,  W.  Morrison,  Esq., 
M.P.,  and  B.  L.  Nash,  Esq. — Dr.  Hooker,  C.B.,  exhibited  a  collection 
of  figures  in  unbaked  clay,  modelled  by  a  native  Zulu ;  and  Col.  Lane 
Fox  exhibited  some  stone  mullers  used  for  pounding  grain.  Mr.  Bon- 
wick,  F.B.G.S.,  read  a  paper  "  On  the  Origin  of  the  Tasmanions, 
geologically  considered." — ^The  Tasmanians  have  now  become  almost 
extinct,  an  old  woman  being  the  only  survivor  of  the  race.  They  were 
related  in  maoners  and  in  general  physique  to  the  neighbouring  Aus- 
tralians, but  were  allied  by  black  skin  and  woolly  hair  to  the  distant 
Africans,  while  they  were  assimilated  by  resemblance  of  language, 
customs,  and  habits  of  thought,  to  many  races  scattered  over  vast 
areas.  The  author  sought  to  explain  this  relation  by  constructing  an 
ideal  southern  continent,  whence  all  the  dark-coloured  races  surround- 
ing the  Indian  Ocean,  and  extending  into  the  Pacific  and  southern 
oceans  may  have  radiated.  He  regards  the  Tasmanian  as  probably 
older  than  the  Australian.  Dr.  Hooker,  whose  authority  had  fre- 
quently been  quoted  in  the  paper,  pointed  out  the  similarity  and  dif- 
ferences that  obtain  between  the  floras  of  Australia,  Tasmania,  New 
Zealand,  South  Africa,  Ac.  It  has  recently  been  found  that  the  flora 
of  the  Howe  Islands  is  very  unlike  that  of  Australia,  althoagh 
so  near  to  the  coast.  He  protested,  however,  against  the  inference 
that  the  line  of  migration  followed  by  plants  is  necessarily  the  same 
as  that  pursued  by  the  higher  animals.  The  president  alluded  to  the 
great  difference  between  the  Australian  and  Tasmanian,  especially  in 
the  character  of  the  hair ;  and  he  regarded  it  as  physically  impossible 
that  the  Tasmanian  could  have  come  from  Australia.  He  suggested 
that  an  interrupted  communication  by  a  chain  of  islands  may  have 
extended  from  New  Caledonia  to  Tasmania,  similar  to  that  which  now 
connects  New  Caledonia  with  New  Guinea ;  and  that  by  this  means  a 
low  negrito  type  may  have  spread  eastward  over  this  area. 

Mr.Howorth's  paper,  "On  a  Frontier-line  of  Ethnology  and  Geology," 
was  then  read.  Siberia  and  North  America  form  a  well-defined  pro- 
vince, botanically,  soologically,  and  ethnologically.  North  of  the 
isothermal  line  forming  the  soathem  boundary  of  this  province  dwell 
the  Ugrian  races,  whose  conditions  of  existence  were  compared  by  the 
author  with  those  of  the  prehistoric  period.  In  Europe,  the  isother- 
mala  have  been  gradually  twisted  to  the  north  by  the  Gulf  Stream, 
and  the  author  believes  that  the  gradual  advent  of  the  Stream  may  be 
traced  from  no  earlier  period  than  about  the  twelfth  century  b.o. 
Bemarks  on  this  paper  were  made  by  the  president,  Dr.  Hyde  Clarke, 
Dr.  Bichard  King,  and  Col.  Lane  Fox.  Mr.  Atkinson  read  a  **  Note 
on  the  Nicobar  Islands,"  and  exhibited  some  grotesque  figures  carved 
in  wood,  taken  from  the  Nicobars  by  Cai^t.  Bdge,  in  1867,.and  recently 
brought  to  this  country  by  Capt.  Mackensie.  These  figures  are  to  be 
placed  in  the  Christy  collection,  and  similar  objects  have  been  for- 
warded to  the  Museum  in  Edinburgh. 


EOTAL  GBOGEAPHICAL  SOCIETY. 

The  fifth  meeting  of  the  present  session  of  this  society  was  held  on 
Monday  the  24th  ult.,  at  the  Boyal  Institution ;  Sir  B.  I.  Murohison, 
president,  in  the  chair.  The  first  communication  received  was  a  letter 
from  the  society's  envoy,  Mr.  G.  W.  Hayward,  who  has  recently  accom- 
plished a  Buooessful  journey  to  Tarkand  and  Kashgar,  and  is  now. 
preparing  for  an  exploration  of  the  Pamir  table-land  lying  between  East- 


em  and  Western  Turkestan.  The  letter  was  dated  from  Srini^gar,  the 
capital  of  Kashmir,  November  17th,  1869.  The  traveller  had  had 
several  interviews  with  the  Maharajah  and  his  Ministers  regarding  his 
project  of  entering  the  unknown  region  beyond  their  frontier  by  the 
Gilgit  valley,  and  they  had  represented  to  him  the  difficulties  and  risks 
he  would  have  to  encounter  among  the  hostile  tribes  at  the  head  of 
the  valley,  where  the  protection  of  the  Maharajah  would  be  of  no 
avail.  Becently  the  Kashmirees  on  the  frontier  had  caught  ^  part^  of 
robbers  of  the  Hunza  tribe,  whom  they  mutilated  and  killed,  and 
reprisals  were  expected  ;  and  as  Mr.  Hayward's  route  lay  through  the 
Hunza  territory  this  had  greatly  increased  his  difficulties.  He  ex- 
pressed, however,  his  determination  to  make  the  attempt.  The  pre- 
sident announced  that  as  Mr.  Hayward  would  probably  push  forward 
by  the  sources  of  the  Oxus  and  Zariafshan  into  the  new  Busaian 
province  of  Turkestan,  he  had  written  to  the  president  of  the  Imperial 
Geographical  Society  to  request  the  favour  of  his  intorcessiopi  with 
the  Buasian  Government  to  secure  a  welcome  reception  for  the  tra- 
veller, and  that  he  had  received  a  most  favourable  reply.  All  that 
could  now  be  done  was  to  hope  for  the  success  of  Mr.  Hayward's 
dangerous  journey  over  those  lofty  passes  and  plateaus  that  lie  between 
British  India  and  the  Bussian  possessions. 

A  paper  was  then  read  by  Mr.  J.  L.  Palmer,  B.N.,  on  a  recent  visit 
to  Easter  Island  in  H.M.S.  Topaz.  During  the  visit  the  singular 
colossal  stone  images  which  excited  the  astonishment  of  Captain  Cook 
and  the  earlier  voyagers  were  accurately  observed  and  measured, 
and  a  specimen  of  them  brought  away  to  deposit  in  the  British 
Museum.  Mr.  Palmer  described  the  topography  of  this  remote 
island  in  the  South  Pacific.  It  is  only  12  miles  in  length  by  four  in 
width,  and  lies  in  a  part  of  the  Ocean  far  away  from  other  i^ands,  at 
a  distance  of  2,000  miles  from  the  coast  of  South  America,  and  1,000 
miles  from  the  nearest  Polynesian  Islands  to  the  west.  The  island  is 
entirely  a  volcanic  formation,  and  presents  numerous  extinct  craters, 
one  of  which  yields  the  grey  lava  of  which  all  the  stone  images  are 
made,  and  another  the  red  tufa  from  which  are  carved  the  crowns  or 
hats  that  formerly  rested  on  their  heads.  The  present  inhabitants 
are  only  900  in  number — a  good-looking,  pleasant-tempered,  set  of 
people.  They  belong  to  the  Polynesian  race,  and  have  a  tradition  of 
their  immigrating  from  Opara  at  no  very  distant  period.  The  interest  - 
attaching  to  the  island  was  an  ethnological  one,  and  concerned  the 
race  who  sculptured  the  vast  quantity  of  stone  images  now  existing 
in  situ  on  stone  platforms  in  various  parts  of  the  island,  or  inside 
large  stone  chambers  or  houses.  The  platforms,  chambers,  sculptures, 
and  mural  paintings  were  described  by  the  author  with  minuteness, 
but  he  did  not  propound  any  theory  as  to  their  origin.  Ho  stated 
that  the  inhabitants  knew  nothing  of  the  matter,  that  they  were 
undoubtedly  of  great  antiquity,  and  that  it  was  probable  they  were 
executed  by  a  race  who  had  long  since  passed  away. 

In  the  discussion  which  followed,  Mr.  Markham  mentioned  the  fact 
of  similar  images  having  been  found  by  the  early  Spanish  invaders  in 
the  cities  on  the  banks  of  Lake  Titioaca,  in  South  Peru,  and  belonging 
to  the  Aymara  nation.    There  existed,  however,  this  difference — ^thal 
the  Aymara  images  were  profusely  sculptured.      Becently  a  atone 
platform  had  been  found  in  one  of  the  Pacific  Islands,  1,000  miles  to 
tne  west  of  Easter  Island,  at  the  bottom  of  a  deep  deposit  of  gqono, 
and  he  threw  out  the  suggestion  that  these  were  all  relics  of  a  veiy 
ancient  peope  who  slowly  migrated  across  the  Pacific  from  west  to  otat, 
Mr.  Frankslgave  in  detail  his  reasons  for  condndinng  that  the  ancient 
remains  in  Easter  Island  truly  belonged  to  an  earlier  population  of  the 
same  Polynesian  race  who  now  inhabit  the  island.     Sir  G^rge  Grey 
also  expressed  the  same  opinion,  and  spoke  of  the  habit  of  carving 
imagoes  as  being  a  peculiarity  of  Polynesians,  including  the  Maories, 
and  that  in  a  place  where  wood  (the  usual  material)  was  very  soaroe, 
as  it  is  in  Easter  Island,  it  was  natural  that  stone  should  be  substitoted. 
Mr.  Palmer  gave  some  further  details  of  the  amiability  and  good  con- 
duct of  the  present  inhabitants,  who  had  been  much  improved  by  the 
Boman  Catholic  missionaries.    Mr.  P.  P.  Blyth  also  took  part  in  the 
discussion,  and  the  president,  in   summing  up,  mentioned  the  soft 
nature  of  the  volcanic  rock  of  which  the  images  were  made  as  sup- 
porting Sir  George  Grey's  explanation. 

The  following  new  fellows  were  elected : — Messrs.  B.  G.  Clements, 
G.  Dallas,  B.  Davenport ;  Colonel  H.  L.  Evans  (late  Bombay  Army) ; 
Messrs.  E.  M.  Hopkins,  T.  S.  Johnston,  F.  Lassetter,  Alexander  Law- 
rence, A.  Laing,  G.  F.  Mare,  J.  A.  Man,  (Commissioner  of  Customs 
for  Formosa),  Neville  F.  Mackay,  W.  J.  G.  Napier  (Master  of  Napier) ; 
Surgeon  J.  L.  Palmer,  B.N.,  Major  E.  B.  Sli^en  (Political  Agent  at 
the  court  of  his  Majesty  the  King  of  Bnrmah),  and  Mr.  E.  Silva. 


1  From  the  Ck§mieal  Nmt, 


ENTOMOLOGICAL  SOCIETY  OF  LONDON. 

Ankual  Mebtinq,  Janxtabt  24th.  —  Frederick  Smith,  Esq., 
vice-president,  in  the  chair.  The  Beport  of  the  Council  for  1869  was 
read  by  the  secretary. 

The  following  gentlemen  were  elected  members  of  the  council  for 
1870,  namely,  Messrs.  H.  W.  Bates,  Dallas,  Dunning,  TVy,  Grat, 
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HoLaoblan,  Parry,  Pasooe,  £2.  SaunderB,  S.  Stevens,  A.  B.  Wallaoe, 
and  Wormald. 

The  following  officeifl  for  1870  were  afterwards  elected :— President, 
Mr.  Alfred  B.  Wallaoe ;  Treasurer,  Mr.  S.  Stevens ;  Secretaries, 
Messrs.  Dunning  and  MoLaohlan ;  Librarian,  Mr.  E.  W.  Janson. 

An  address  by  the  retiring  president  was  read ;  and  thanks  were 
voted  to  the  officers  and  members  of  the  council  for  1869. 


THE  INSTITUTION  OF  CIVIL  ENGINEEBS. 

At  the  last  meeting  a  copy  of  the  correspondence  between  the  Indian 
Government  and  the  Institution  was  laid  before  the  members.  It  is 
an  explanation  of  the  difficulty  which  already  existed. 


NUMISMATIC  SOCIETY. 


Jaxtuxst  20th.— W.  S.  W.  Yaux,  Esq.,  president,  in  the  chair.  The 
coancU  exhibited  a  selection  of  coins  and  medals  from  the  societ3r'B 
oolleotion.  Mr.  Vaux  made  a  few  remarks,  in  the  course  of  which 
he  gave  a  short  sketch  of  the  history  of  the  formation  of  the 
4K>neotion. 

Mr.  Corkran  exhibited  a  gold  quinarius  of  the  Emperor  Creta,  read- 
ing on  the  obverse  f.  seftimivs  oeta  caks,  and  having  the  head  of 
Oeta  to  the  right.  On  the  reverse  is  the  legend  nobilitab,  and  a 
female  figure  to  the  left,  leaning  upon  a  sceptre  and  holding  the 
palladium.  ^This  quinarius  is  interesting  as  being  a  hitherto  unpub- 
lished specimen. 

Mr.  Evans  read  a  paper  communicated  by  Mr.  Neck,  '*  On  some 
Silver  Coins  of  Edward  IV.  and  V." 

Mr.  Arnold  communicated  a  paper  "  On  some  Coins  of  CnossuSr 
bearing  the  word  v6Xxoq"  in  which  he  considered  the  question  as  to 
whether  it  is  the  name  of  a  magistrate  pr  a  contraction  of  voXiovxoc, 


EDINBURGH  BOTANICAL  SOCESTT. 

The  society  met  at  Edinburgh  on  Thursday,  13th  January,  Bobert 
Brown,  Esq.,  V-P.j  in  the  chair.  Donations  to  the  Museum,  Library,  and 
Herbarium  were  Isid  on  the  table.  Prof.  Balfour  referred  to  the  death  of 
Miss  Jane  Farquharson,  a  lady-associate  of  the  society.  Her  father  was 
Thomas  Farquharson,  of  Howden,  in  West  Lothian,  a  retired  surgeon 
of  the  E.I.C.S.,  and  her  mother  was  Elizabeth  Maoleod,  daughter  of 
Donald  Maoleod,  of  G^eanies,  in  Boss-shire,  and  sheriff  of  that  county. 
She  was  bom  at  Howden  on  18th  February,  1802,  and  died  on  24th 
December  last.  She  lived  with  her  parents  at  Howden,  and  after- 
wards at  Charlesfield,  in  the  same  neighbourhood ;  then  at  Inveresk, 
till  her  father's  death,  about  1830,  since  which  she  resided  in  Edin- 
boxigh.  @he  was  kind  and  generous,  and  had  a  love  for  everything 
good  and  beaatifuL  She  was  an  earnest  Christian,  and  a  warm  and 
generona  member  of  the  Free  Church  of  Sootland.  She  was  elected  a 
lady-associate  of  the  Society  on  12th  May,  1842.  The  following  oom- 
xnunioations  were  read : — 

'*  Notes  on  the  Embryo  of  Ruseus  asculeatua,**  by  Professor  Dickson. 
— Dr.  Dickson  made  some  remarks  on  the  embryo  of  this  plant,  which 
be  had  examined  from  fruits  sent  to  the  Botanic  Garden  by  Mr. 
Frere,  of  Boydon  Hall.  Norfolk.  The  embryos  were  remarkable  for 
their  great  variability  in  size,  general,  form,  and  more  paaHdcularly  in 
the  orifice  of  the  cotyledon.  Begarding  the  last  point,  the  majority 
of  the  specimens  exhibited  the  lips  of  the  cotyledonary  orifice  as  ap- 
proximated, thus  forming  a  "  slit,"  this  being  evidently  the  normal 
anrangement,  and  corresponding  to  the  ordinary  type  of  cotyledonary 
orifice  in  Monocotyledons.  In  some  cases  the  lips  of  the  orifice  were 
seen  to  gape  in  a  remarkable  manner.  In  these  embryos  the  plumule 
IB  abnoet  always  smaU,  rudimentary,  and  pretty  deeply  sunk  in  the 
cavity  of  the  cotyledon ;  but  in  one  case.  Dr.  Dickson  observed  it  to 
be  very  much  enlarged,  completely  filling  up  the  cotyledonary  cavity, 
and  appearing  externally  between  the  lips  of  the  cotyledon.  Dr. 
Diekson's  observationB  were  illustrated  by  specimens  under  the  mioro- 
■oope,  and  by  drawings. 

'*  Notice  of  PUuits  collected  in  Spitsbergen  and  Nova  Zembla  in  the 
Summer  of  1869,"  by  William  Livesay,  Esq. 

"Notice  of  some  botanical  Excursions  with  PnpiUi  during  the 
Sommer  of  1869,"  by  Professor  Balfour. 

"  On  the  Botany  of  the  Dominion  of  Canada  and  adjacent  parts  of 
Biitieh  America  (Part  I.,  BanunoulacesB),"  by  Professor  Lawson,  Dal- 
hoiurie  College,  E[alifax,  Nova  Scotia. 

*'  On  the  Introduction  of  Ipecacuanha Phmt  {OephaeUsIpeeacuanha)^** 
by  Mr.  M<Nab.  ' 

"  Notice  of  Sicana  odorifera^  Naudin  (Cucwhiiur  odonfera)^  VeUoso, 
Flor.  Flum.,*'  by  Senhor  Joaquim  Correa  de  Mello,  Camprinas,  Pro- 
Ttnoe  of  St.  Paulo,  Brazil ;  communicated  by  Daniel  Hanbury,  Esq. 

<*  Hints  for  collecting  Cryptogamia,"  by  Professor  Dickie. 

Misoellaneons  Communications : — 


**  Flowering  of  Eranthis  and  Leuoojum." — A  note  was  read  from 
Dr.  W.  B.  M^Nab,  in  which  he  said : — "  I  send  a  diagram  showing  the 
dates  of  flowering  of  Eranthis  hyenialis  and  Leucojum  vemum,  in  the 
Boyal  Botanic  Garden,  Edinburgh,  for  twenty  years.  In  1850  they 
flowered  within  four  days  of  each  other,  in  1851  within  five  days — but 
one  month  earlier  than  1850 ;  in  1852  Eranthis  was  fifteen  days  later, 
while  Leucojum  was  one  month ;  in  1853  Eranthis  was  one  day  behind 
1858,  while  Leucojum  was  one  month  (2lBt  February  to  2l8t  March)  ; 
in  1854  Eranthis  was  a  few  days  earlier,  while  Leucojum  was  more 
than  a  month  earlier }  in  1855  both  very  late,  but  within  a  day  of 
each  other;  1861,  1862,  1863,  and  1864,  are  peculiar  ;  in  1863  Leu- 
cojum fiowered  before  Eranthis,  while  in  1864  Eranthis  was  in  fiower 
on  Ist  January,  much  earlier  than  in  1863,  Leucojum  being  three  days 
later ;  the  other  times  they  fiowered  pretty  dosely.  The  diffBrences 
in  the  year  1860  are  much  less  than  in  1850."  Mr.  M'Nab  in  making 
some  remarks  on  Dr.  M'Nab's  communication,  stated,  that  owing  to 
the  frost  being  still  on  the  ground,  none  of  the  spring  fiowers  were  at 
this  date  in  bloom. 

Ruacus  aotil^a^ud.— Mr.  M*Nab  stated  that  Mr.  Frere,  Boydon  Hall, 
Diss,  had  recently  sent  to  the  Botanic  Garden  a  plant  of  the  Ruscus 
aeuUatvs  in  fiower  and  fruit.  In  a  letter  accompanying  the  plant,  Mr. 
Frere  remarks : — Sowerby  said  of  Busous,  in  1799,  "  the  root  is  per- 
ennial, the  plant  itself  is  biennial,  and  for  one  winter  evergreen." 
And  Bentham  writes : — "  Stems  said  to  be  biennial,  though  apparently 
shrubby."  It  is  possible  that  the  fiowers  one  year  may  be  female ; 
the  next  year  male.  On  the  question  of  sex,  I  find  Linnasus  (Qenera 
Pla/ntarum)  writes  : — "  Species  datur  fioribus  hermaphroditis,"  &c. 
And  Irvine,  Introd/uction  to  Botomy,  London,  Nelson  &  Son,  1858, 
pp.  307,  308,  gives  as  generic  character  :—**  Flowers  lateral,  monce- 
cious  or  dioecious  i"  and  as  specific  character,  *' Flowers  dioecious  by 
abortion."  Professor  Balfour  remarked  that  he  and  Mr.  Sadler  had 
lately  examined  the  flowers  of  Busous  very  carefuUy,  and  had  found 
male  and  female  flowers  on  the  same  plant,  and  male  flowers  alone  on 
other  plants. 

**  Cones  of  Abies." — ^Mr.  William  Gorrie  exhibited  and  presented 
branches  and  cones  of  (1)  Abies  rubra,  taken  from  a  group  of  treoH 
growing  on  the  railway  banks,  near  Tynehead  Station,  in  Midlothian, 
at  an  iJtitude  of  about  800  feet.  The  trees  have  been  about  fifteen 
years  planted,  and  are  from  12  to  18  feet  high.  (2)  A»  rubra,  from  a 
group  of  trees  growing  in  drained  and  improved  ground,  which  must 
have  once  been  marshy,  in  Dunmore  Park,  near  Stirling,  not  50  ft. 
above  high-water  mark,  seemingly  about  the  same  age  as  the  last, 
and  from  15  ft.  to  20  ft.  in  height.  (8)  A.  alba,  from  near  I^nehead 
Station.  (4)  A.  nigra,  from  Dunmore  Park.  Mr.  Grorrie  remarked  that 
A.  rubra,  the  red  spruce  fir,  or  Nevrfoimdland  red  pine,  is  found  in 
Nova  Scotia,  some  parts  of  Lower  Canada,  and  northward  to  Hud- 
son's Bay,  but  is  not  included  in  Dr.  Asa  Gray's  fiora  of  the  northern 
United  States.  It  is  said  to  be  a  taller  and  finer  timber  tree  than 
either  of  its  allies — the  black  and  white  American  spruces,  from  which 
it  further  differs  in  being  entirely  devoid  of  that  glaucous  green  by 
which  the  leaves  of  these  two  are  distinguished.  It  is,  in  fact,  exactly 
like  the  common  Norway  spruce  in  the  colour  both  of  its  foliage  and 
young  branches,  but  differs  from  it  in  its  thinner  and  more  slender  growth, 
shorter  leaves  and  much  smaller  cones.  From  this  dose  resemblance  in 
colour  of  the  A .  I'ubra  and  A,  excelsa,  Americans  call  the  latter  the  red 
spruce  of  Europe.  Like  the  A,  alba,  the  A.  rubra  drops  its  cones  in  the 
course  of  the  first  winter  and  succeeding  spring,  while  those  of  A.  nigra 
are  retained  on  the  tree  for  two  or  more  years.  like  its  two  American 
associates,  A.  alba  and  A,  nigra,  A.  m^a  seems  to  delight  in  moist 
soils,  containing  a  proportion  of  peat,  and  moist  upland  climates. 
Those  now  growing  at  Tynehead  were  reared  from  seeds  gathered  in 
Newfoundland,  and  a  portion  of  the  plants  which  were  planted  on  good, 
dry,  heavy  soil,  within  from  two  to  tluee  miles,  and  at  half  the  altitude, 
dwindled  away  after  the  first  few  years,  till  they  entirely  perished. 
The  trees  at  Dunmore  are  no  doubt  growing  at  a  low  altitude,  but 
they  are  sheltered  by  a  high  wooded  bank  on  the  south,  and  are  on  a 
damp  bottom.  Mr.  Andrew  Murray,  a  distinguished  member  of  the 
Botanical  Society,  and  recognized  authority  on  Coniferae,  has  ignored 
the  existence  of  Abies  rubra,  but  he  has  probably  never  seen  it  growing 
as  although  long  introduced,  it  is  still  scarce  in  Britain. 

Presentations, — ^The  Bev.  A.  Williamson  exhibited  and  presented 
numerous  specimens  of  fruits,  seeds,  &c.,  brought  home  by  him  from 
China.  Messrs.  J.  &  J.  Cunningham  presented  cocoa-nuts,  which  had 
sprouted  during  the  voyage  to  this  country.  Bir.  G^eorge  H.  H. 
Dewolf  present^  a  collection  of  dried  plants  from  Nova  Scotia.  Mr. 
Mawson  presented  specimens  of  Aapl&nvum  altemifbUum,  and  A.  sep' 
tent/rionaU,  oolleoted  by  him  in  August  last,  in  Cumberland.  Mr. 
Archibald  Jerdon  presented  a  speoimen  of  BupUwrum  aHstatum,  which 
had  been  found  by  Mr.  Borthwick  growing  in  a  field  near  Melrose. 
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BOYAIi  HISTOBICAL  AND  ABCHiSOLOGICAL  ASSOCIATION 

OF  IBELAND. 

This  Association,  formerly  the  Kilkenny  Arohssological  Society,  held 
its  annual  meeting,  the  first  under  the  addition  to  its  title  of  **  The 
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ISffb./  Tvum^  wUw»l   hf  htg  JU/ntf  M^  <»>>■.  at 

:^i«p.  Mrfi  vHrf  Urn  iii*JM»<*.faii!<  «-;ix  Xr.  Brstt. 

M 1^  i<r»wf  4iHM  ij  Mr  %x/aAj  to  tfc«  •c««tj.  a&^  tloe  nport  of 
lib^  jii— II Till   VM  ia«as3UiMl7  a^t^rf       A  *MAz.%tb  zm.  tfe  ■loria 
tuMk' «  |9M«tra»  n.«M.  «ubM«v*M«t  oa  ^-U  jmv  ecc.«*.t.':.t>A,  vadcr  tW 
<i^»iiia  <  >«st4r,  MUi^  M^MMWj.  ti*  §t«  ftnt,  u«  b^t^,  awi  twc£ftk 

i\htmi\*.  vammmtvubij  —  htOft^Jit^ — Ti^A  tM  Att6>.  harg^.rt,  he pcisled, 
«A^  toiadt  vt  Mout/  er^cn**  tOit  iM^  msm  ctf  o«r  gr^saade  to  Wr 


i;m  yirtv^Tftgxvew  '^^  JLX^jf^  ttc^MAu^  max  ior  pr«M!X.tatifCm  to  t^ 
kaitmy.  tr^rt  .lasui  uduot  tM  nMti&jr.    AjM»tr«t  tMM  wa«  a  eopj  of 

^  Jtru«r  W,  FvX,  V%£AJx^  etoKArJ/vUd  aa  a'^le  and  ki^y  in- 
WMiWd^  jofitr  ^  ^j%.  tM  ^.AT*  ol  I/csflMfe,'  irhiitk  be  bad  a  ibort 
et^jgmi,  hu  ^Ptmummj  w'isa  tbe  brr,  J.  tinTca,  awi  Mr. 
^,  is  ,  £fr  tbn;  pVTfMte  «f  t&TMtafmt:L|r  ^<^  bcn»a  *f~«»" 
ia.  t4«fc  4«T4«s.  HMMVkz  ^tAa£*A  tbe  am&fcaeiita  of  Mr. 
A  ^rgaarrrrfag?  a  yttXj  U  ^iiggtr*  for  tbe  pBfpoae,  aad 
^f^AM  aiMMr  ^temi^,^JtA  'A  tbe  plaee  preB  by  old  aad  more  leeant 
wrA0en  «juv  b«d  r^eirted  ix^  In,  Foot  reCcfsed  m  f otiows  to  tbe  fbtna* 
tM«  «f  tMr  «iire,  tJbe  d^mratioB  o#  tbe  aaoM,  aad  a  veBuulaiUe 
b«i^yn«al  4rr«a(t  ^umvMUA  vitb  it ;~ 

7W  <aa«re  Hxtf  m  for»<d  beaeatb  and  ia  beds  of  earbonilerooa  Hiae- 
«t^.fM!«  wbkfc  a^^^e  an;  iaterMtrstiAed  vitb  bede  of  dolonHe.  Bain  water 
%A^**4t  tbrM^  tbeve  iifaUa  t/wy.«ica  Jtopetaatonted  wiib  aalta  of  lime, 
aad  M  ii  UiMm  ftom  ikt  roci  forme  sUlaetiiM  of  erezy  size  and 
>*ftb  frnm  miMttan  peadaote  to  broad  baaed  columns  nnitin^  roof 
afcd  M/jfjr,  a2«o  eaeni«tinf  tbe  floor  with  vtala^mitic  depo«iU  of  Tazjin^ 
tbJdbMM.  Tbe  m/>d«m  name  of  iMnmore,  tbe  Great  Fort,  is  derired 
fr<«i  sonMT  fortifteatioB  wbieb  existed  at  or  near  tbe  care,  dun  being 
tbe  |^eMr>;  term  for  tbe  different  kinds  of  Irisb  strongliolds.  Itsolder 
name  is  iMare  Feama,  i.  e.  tbe  eare  of  alders ;  this  name  ia  still  in 
l/^Bsl  nee ;  d^^tre,  or  /i^rc  ^darfcj,  signiUca  a  oave  or  grotto,  also  tbe  07d; 
it  m  yr^^tifU  tbai  tbe  bitter  is  tbe  prima«7  meaning,  and  that  its 
af^f>ii^iitk«  to  a  cave  wm  figniatiTe  and  seoondaiy.  The  alder-tiee  is 
''ftUed  in  Irish  /«am  (Jarri),  bot  in  the  present  spoken  langnage  the 
dimioatiire/«ar/i/^  (Jartujfje)  is  always  used,  the  syllables /am  and /prn 
wbieb  are  foand  in  names  in  erety  part  of  Ireland,  denote  the  preTalenoe 
iA  tbe  aldoT'tree ;  tbns,  there  are  sereral  plaoes  called  Ferriage,  Fer- 
oagb  and  Y^mtfft  denoting  a  place  producing, aiders.  Ferns  in  Wex- 
ford is  well  known  in  eeclesiastical  and  oth«r  records  by  the  name  of 
Keama,  i,  e,^  alders,  or  a  place  abounding  in  alders.  Glenferrie,  a 
rslley  near  Manorhamilton,  is  called  by  the  Fonr  MMters,  Glann- 
fesma,  the  alder  glen.  In  an  aadent  mannseript  in  the  library  of 
Trinity  College,  Dublin,  called  Irish  Triads,  in  which  are  ennmetated 
three  of  each  of  the  most  remarkable  objects  in  Erin,  m  tbe  three 
highest  mountains,  the  three  highest  cataracts,  the  three  broadest 
plains,  and  the  three  largest  rivers,  it  is  stated  that  the  three  darkest 
<'aires  in  Ireland  are  Uaimh  Cruachan,  i.  e.,  the  Cave  of  Croghan. 
l/aimh  HUine,  i.  e,,  the  Cave  or  Crypt  of  SUdne ;  and  Dearc  Feama, 
whi/;h  is  understood  to  mean  the  Care  of  Dnnmore,  County  of  Kil- 
kenny, The  larger  and  equally  dark  Cave  near  Mitchelstown,  on  the 
rosil  joining  that  place  and  Cahir,  is  a  modem  discovery,  the  principal 
rarern  having  been  aocidently  tapped  in  quarrying,  2nd  May,  1833. 
in  tlie  AnnaU  of  iho  Kiwjdom  of  freland  hy  the  Four  Masters  it  is 
mentbned  that  ''In  tbe  age  of  Christ,  928,  Godfrey,  grandson  of 
Imbar,  with  tbe  foreigners  (Danes)  of  AthcUath  (Dublin),  demolished 
and  plundered  Dear o- Fear ua,  where  one  thousand  persons  were  killed, 
in  tilts  year,  as  is  stated  in  this  quatrain : — 

*'  Nine  hundred  years  without  sorrow,  twenty-eight,  it  has  been 
found, 
Hince  Christ  came  to  our  relief,  to  the  plunder  of  Dearo  Fema." 
in  the  Inmost  recesses  of  Dearo  Fema  unmistakable  evidence  lemaios 
of  the  truth  of  the  itatement  that  a  wholesale  murder  was  perpetrated 
there,  in  the  oaseons  remains  of  men,  women,  and  chil<&en,  Which 
though  not  now  strewing  the  cave  in  tbe  same  profusion  m  they 
formerly  did,  may  be  procured  in  quantities  by  disturbing  the  surface 
of  the  floor  iu  a  partioolar  place.  Having  described  the  more  remark- 
able features  of  the  various  branches  of  the  cave,  and  pointed  out  that 
the  human  remains  are  only  found  in  the  western  branch,  and  within 
a  kind  of  natural  rampart  which  would  form  an  impregnable  fortress 
to  any  body  of  men  defending  it,  until  starved  or  smothered  by  the 
besieging  party  in  their  fortress,  Dr.  Foot  wont  on  to  state  the  result 
of  the  delving  of  his  party,  thus : — ^The  sandy  soil  about  the  pool,  at 


tbeesdc'f  ik5a  htmmA  of  Ae 
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attnetive  to  ordissry 
beyond  qnestian  that  the  bansB  of 
and  children  lay  in  this  part  of  tlie 
Is,  no  other  part  woe  any  hme^fTt  remains  found.  As  cor 
glides,  so  *^ri-^  bad  been  aft  the  fnt**~^  to  tbe  cave  deady  instmeted 
*ymt  E^o  i««^*«  beaas  b«ft  those  of  pagans  woold  be  foond  in  the  osTe, 
they  had  no  bceitaftioB  in  diBtnrbing  the  soQ  about  the  pool,  lonSij 
dmocrring  any  people  wlm  woold  freqaent  soeh  a  place  aa  "wone 
nor  haytheBs" — piofaafaly  icgaiding  theae  bones  as  those  of  Teritabls 
rirr  mm.  who,  having  been  **—"**'■  of  the  worst  deeeription,  may 
fairiy  be  [liaarnl  with  the  least  enlightened  of  tbe  human  race. 

The  »il  of  this  part  of  the  care  yidded,  on  analysis  made  since  tidfl 
viAxt,  17  per  eent.  of  organic  matter,  whereas  the  usual  quantity  of 
organie  matter,  taken  from  a  locality  where  the  sofl  ia  bnt  litUe 
impregnated  with  vegetable  remains  in  average  day,  not  manured,  is 
from  five  to  seven  per  cent. ;  showing  that  a  large  proportioo  of  the 
soil  near  the  pool  may  be  looked  on  as  eooaisting  of  human  monld. 
The  soil  analyzed  was  a  portion  of  a  bimp  taken  np  at  hazard  from 
outside  the  pod :  then  was  no  large  bone  in  it,  bnt  many  small  frag- 
ments thioogh  it ;  indeed  it  woold  have  been  impoasible  to  take  np 
any  of  tbe  flooring  of  the  cave  which  did  not  contain  abundance  of 
boces  in  various  stages  of  dissolution.  The  ground  seems  to  have 
been  c^ten  disturbed  here  before,  and  this  would  account  for  the  great 
qnintity  of  small  fragments  and  the  oompletdy  comminnted  state  of 
many  of  the  booea,  as  the  rooting  and  trampling  of  a  number  of 
persons  umasbes  np  the  brittle  old  bones  like  so  many  egg-sheUs. 
Appended  to  these  obeervations  is  a  list  of  113  human  bones,  or  frag- 
ments of  bones,  which  I  have  been  able  to  identify.  On  each  bone  is 
a  number  correeponding  to  a  similar  number  in  the  catalogue  referriog 
to  the  name  of  the  bone,  or  part  of  the  bone.  An  abstract  of  thisHst 
gires  the  following  result :— Bones  of  skull,  whole  or  fragments,  12 ; 
face,  6 ;  Tertebne,  21 ;  ribs,  8 ;  upper  extremity  (davide,  scspnla, 
humerus,  radius,  ulna),  29;  bones  of  hands,  4;  lower  extremity  (pelvis, 
femur,  patella,  tibia,  fibula),  14;  feet,  19 :  total,  113.  The  only  hoses 
of  the  face  found,  were  thoee  of  the  upper  and  lower  jaws— one  of  the 
former  and  five  of  the  latter;  the  other  facial  bonee  are  not  calca- 
lated,  from  their  structure,  to  last  very  long,  or  to  survive  muchrongli 
treatment.  The  bones  found  are  singularly  exempt  from  the  marb 
of  disease ;  the  teeth  found,  twenty-two  in  number,  were  all  sound 
and  perfect ;  it  ia  in  aooordanoe  vrith  usual  obeervation  that  the 
soundest  and  most  healthy  bonee  ccet^ris  paribus  resist  decay  much 
better  than  do  unhealthy  or  defective  ones,  and  therefore  when  a 
quantity  of  bones  long  dead  are  examined,  it  is  not  surprising  that  all 
found  after  a  long  lapse  of  yean,  should  appear  to  have  suifered  only 
from  the  effect  of  time.  Only  one  bone  presented  any  appearance  of 
rheumatic  alteration. 

Among  the  113  bones  named  and  numbered,  there  is  condusive  eri- 
denoe  of  five  different  skdetons,  and  that  these  persons  bdonged  to 
different  age  and  sex.    Nine  bones  were  found  of  persons  under  twenty 
yean  of  age ;  five  bed-bones  (os  calcis)  of  the  left  foot ;  five  distinct 
portions  of  different  arm-bones  (humerus)  of  the  left  side ;  five  por- 
tions of  the  lower  jaw  of  different  individuals  of  various  ages.    There  are 
characteristic   portions  of  four  left  shoulder-blades  (scapda),  and 
four  knee-caps  (patella)  of  individuals,  differing  in  age  and  sex.    The 
bones  removed  from  the  cave  were  not  sdected,  but  rapidly  picked  out 
of  the  soil  as  turned  up  with  the  spade,  and  put  into  a  sack  with  as 
little  cUky  adhering  to  them  as  possible ;  and  it  was  not  until  a  consider- 
able time  afterwards  that  I  had  leisure  to  examine  the  bones  and 
fragments  which  had  been  obtained.    If  we  consider  the  quantity  of 
bones  which  still  remain  in  the  cave,  or  the  immense  quantity  which 
time  must  have  destroyed,  along  with  the  fact  that  evidence  of  the 
skeletons  of  five  persons  were  quickly  picked  up,  I  think  that  we  have 
very  strong  confirmation  of  the  veradty  of  the  old  historical  record, 
that  a  number  of  people  met  with  death  in  the  cave.     The  mode  of 
death  of  those  persons  is  open  to  conjecture.     They  may  have  been 
kept  shut  in  and  starved,  or  they  may  have  been  smothered  by  the 
smoke  of  fires  lighted  at  the  entrance— the  latter  is  a  mode  of  dealing 
with  an  enemy  of  which  there  ia  more  than  6ne  instance  in  civilised 
as  well  as  barbarous  warfare.     It  has  been  remarked  by  Mr.  Bobert 
Mallet,  formerly  president  of  the  Boyal  Geographical  Sodety  of  Ire- 
land, that  in  stdagmites  from  this  cave,  layers  of  findy  divided  charcoal 
are  sometimes  met  associated  with  the  calcareous  matter.     Those 
layers  have  been  found  in  microscopic  examinations  by  Dr.  Allman  to 
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be  the  charooal  of  ooniferona  wood ;  possibly,  he  observes,  the  remaiiis 
of  ancient  fires.  In  Tighe*s  Swrvey  it  is  stated  that  in  or  near  this 
oave  some  clay  coloured  with  carbon  and  called  black  chalk,  has  been 
taken  np.  It  is  quite  possible. that,  the  charcoal  above  alluded  to 
represented  the  remains  of  some  occasional  fire  lighted  for  the  purpose 
of  illumination  or  cookery ;  it  la  not  likely  that  any  persons  ever  chose 
this  cave  for  a  dwelling-plaoe  for  any  length  of  time,  as  from  its 
dampness  and  the  irregularities  of  the  floor  it  seems  badly  adapt0d  for 
a  habitation,  though  obviously  suited  for  a  place  of  temporary  security. 

After  a  scientific  consideration  of  the  evidence  as  to  probability  of 
the  great  antiquity  of  the  human  remains,  warranting  the  conclusion 
of  their  being  the  remains  of  the  unfortunate  natives  killed  there  by 
the  Danes  of  Dublin  in  the  tenth  century,  Dr.  Foot  concluded  his 
paper  by  expressing  a  hope  that  persons  who  had  hitherto  removed 
any  human  bones  from  the  cave,  and  still  possessed  them,  would 
deposit  them  in  the  association's  museum,  to  be  employed  for  the 
purpose  of  the  elucidation  of  Irish  history. 

A  conversation  on  the  interest  attaching  to  the  result  of  Dr.  Foot's 
investigation  of  the  cave,  ensued,  in  which  Dr.  James,  Dr.  Lalor,  Dr. 
Fitzsimons,  the  Bey.  J.  Darby,  and  the  Bev.  Dr.  Martin,  took  part. 

Mr.  Sobertaon  objected  to  the  derivation  of  the  ancient  name  of 
the  cavern  from  the  alder.  There  were  plenty  of  elder-trees,  but  no 
alder-trees  found  growing  at  the  mouth,  and  the  alder  was  only  suited 
to  marshy  places,  such  as  the  locality  of  Dunmore  was  not. 

The  Bev.  James  Graves  agreed  with  Mr.  Bobertson  that,  whatever 
might  formerly  have  been  the  fact,  the  mouth  of  the  cave  of  Dunmore 
was  not  such  a  place  as  suited  the  growth  of  alder  at  present.  But 
he  could  bear  personal  testimony  as  to  the  inhabitants  of  the  district 
knowing  the  cayem  by  the  Irish  name  of  Bearc  Feama — the  latter 
word,  however,  in  the  local  pronunciation  of  Irish,  taking  somewhat 
the  form  of  "  Yoma." 

The  other  papers  were  chiefly  historical.  An  adjournment  to  the 
first  Wednesday  in  April  then  took  place. 


ARMAGH  NATUBAL  HISTOBY  SOCIETY. 

Ths  usual  meeting  was  held  on  Wednesday  week.  After  the  admis- 
sion of  members,  Dr.  Biggs  introduced  the  subject  of  the  landrail 
and  huddock  to  tiie  notice  of  the  meeting,  and  an  interesting  discus- 
sion ensued.  Mr.  Mills  then  sketched  a  number  of  diatoms,  and 
detailed  their  history  with  great  clearness,  and  a  most  instructive 
conversation  followed.  Mr.  Faris,  O.E.,  of  the  Observatory,  is  to  lecture 
this  month  before  the  society  on  "  The  Sun." 


FOREIGN  ACADEMIES. 

THE  FBENCH  ACADEMY. 

Pabis,  Januabt  24th. — The  Academy  proceeded  to  elect  a  cor- 
respondent in  the  section  of  physics  in  the  place  of  the  late  Professor 
Forbes.  The  Secret  Committee  gave  the  following  return  of  the 
names  of  candidates : — ^In  the  first  line,  M.  Eirchboff  of  Heidelberg. 
In  the  second  line,  and  .in  alphabetical  order,  MM.  Angstrdm  of 
Upsala,  Billet  of  Dijon,  Dove  of  Berlin,  Grove  of  London,  Heniy 
of  PhUadelphia,  Jacobi  of  St.  Petersburg,  Joule  of  Manchester, 
lAojd  of  Dublin,  Biess  of  Berlin,  Stokes  of  Cambridge,  Sir  William 
Thomson  of  Glasgow,  Tyndall  of  London,  and  Volpicelli  of  Bome. 
Forty-two  members  voted,  and  of  these  forty  were  for  M.  Kirchhoff 
and  one  each  for  Dr.  Lloyd  and  Sir  William  Thomson.  M.  Kirchhoff 
was  therefore  declared  elected.  The  nine  correspondents  in  this 
section,  therefore,  are  the  following: — Hansteen  of  Christiania, 
Wheatstone  of  London,  Plateau  of  Gand,  Magnus  of  Berlin,  Weber 
of  Gdttingen,  Him  of  Logelbach,  Helmholtz  and  Mayer  of  Heilbronn, 
and  KircUioff  of  Heidelberg. 

A  memoir  was  presented  from  M.  Lecoq,  of  Boisbaudran,  describing 
some  interesting  observations  on  the  relation  of  luminous  spectra,  and 
the  length  of  the  spark  by  which  they  are  produced. 

M.  Qnatrefages  presented  a  note  by  M.  Garrigou  on  the  subject  of 
some  human  bones  split  up  longitudinally,  and  which  were  found  in 
one  of  the  bone  oaves.  This,  the  author  says,  is  another  proof  that 
the  pze-historio  races  were  in  many  cases  cannibals. 

M.  H.  Saints  Claire  Deville  announced  the  discovery  of  diamonds  in 
the  neighbourhood  of  Prague,  in  a  dei>osit  in  which  other  precious 
■tones,  as  zircons,  sapphires,  tourmalines,  &o.,  had  been  previously 
found.  The  diamonds  obtained  cannot  be  distinguished  from  those  of 
Bzasil,  and  their  density  is  8*52. 

M.  Begnanlt  presented  a  note  by  M.  Blasema  of  Pcdermo  on  the 
subject  of  induced  currents.  The  author  seeks  to  establish  the  fact 
that  unless  the  direct  current  reaches  a  certain  duration,  there  will  be 
no  indnoed  current  whatever. 

M.  Dnmas  presented  a  copy  of  M.  Figuier's  Annde  scientifique  ei 
ifkdusbrielU  for  186P 


SOClETfi  PHILOMATHXQUE  OF  PABIS. 

Januabt  22nd. — At  this  meeting  an  important  mechanical  paper  was 
read  by  M.  de  Caligny  on  an  apparatus  for  raising  water  by  utilizing  the 
force  of  the  waves  of  the  sea  or  of  great  lakes.  This  contrivance  is 
somewhat  different  from  that  described  to  the  society  some  months 
since  by  the  same  member,  and  referred  to  in  our  report. 


NOTES  AND  MEMORANDA. 


»o>. 


The  Testimonial  to  Professor  Morris. — The  penultimate  general 
meeting  of  the  committee  was  held  at  Haxell's  Exeter  Hall  Hotel 
yesterday  week.  Professor  James  Tennant,  F.G.S.,  F.Z.S.,  in  the  chair. 
The  preliminaries  were  disposed  of,  and  apologies  offered  by  Mr.  Henry 
Woodward  and  others  for  the  absence  of  Sir  Boderick  I.  Marchison, 
Bart,  (the  president),  and  two  or  three  other  members  of  the  com- 
mittee. The  chairman,  though  regretting  the  absence  of  the  presi- 
dent, could  assure  the  meeting  that  it  gave  him  infinite  pleasure  to 
occupy  the  chair  at  a  meeting  like  the  present — for  determining  the 
time  and  best  mode  of  presenting  a  substantial  testimonial  to  so  old 
and  valued  a  friend  of  his  as  Prof.  Morris.  He  was  glad  to  find  that 
so  large  an  amount  had  been  already  subscribed,  and  he  had  no  doubt 
that  as  soon  as  a  day  was  fixed  as  the  last  upon  which  subscriptions 
could  be  received  many  more  names  would  be  added.  Mr.  Woodward, 
F.G.S.,  said  that,  before  any  resolution  was  proposed,  he  would  men- 
tion that  Mr.  Prestwich  and  Mr.  Noble  were  ready  to  add  J850  each  to 
the  list,  upon  the  condition  that  the  testimonial  did  not  take  the  form 
of  a  useless  though  expensive  present,  and  that  not  more  than  two  or 
three  guineas  should  be  expended  for  a  written  record  of  the  testi- 
monial having  been  presented.  Mr.  Marshall  Hall,  J.P.,  thought 
the  committee  would  agree  unanimously  with  Mr.  Prestwich  that 
nothing  useless  should  be  presented.  For  his  own  part,  he  considered 
a  purse,  or  its  equivalent,  the  most  sensible  testimonial  that  could  be 
given,  as  Prof.  Morris  could  then  purchase  plate  or  not,  at  his  discretion. 
Mr.  W.  P.  Beale,  F.G.S.,  concurred  with  Mr.  Hall,  and  thought  that 
if  the  honorary  secretary  would  have  a  parchment  written,  stating 
the  object  of  the  testimonial,  and  followed  by  the  names  only  of  the 
eubsoribers,  it  would  answer  every  purpose,  and  be  weH  done  by  a  law 
stationer  very  cheaply.  Dr.  Mnrie,  Prosector  Z.S.,  thought  that  the 
fund  should  be  presented  to  I^fessor  Morris  free  of  any  restriction 
whatever ;  indeed,  if  the  testimonial  were  not  given  himdsomely  it 
would  lose  all  its  value ~ especially  in  the  case  of  the  man  to  whom  it 
was  to  be  presented.  Mr.  W.  Milnes,  F.G.8.  (the  treasurer),  announced 
that  the  amount  already  at  Messrs.  Barclay  &  Co.'s  was  above  J6450, 
the  only  charge  on  the  other  side  of  the  account  being  7d.  for  col- 
lecting a  Scotch  draft — with  the  subscriptions  of  Mr.  Prestwich,  Mr. 
Noble,  and  others  it  would  probably  be  about  JS600.  The  chairman 
said  that,  as  to  the  time  of  presenting  the  testimonial,  he  would  sug- 
gest, as  February  19  was  Professor  Morris's  birthday,  it  ,would  be 
well  to  fix  that  day  for  the  presentation,  if  there  were  no  objection. 
The  Bev.  T.  Wiltshire,  M.A.,  Y.P.G.S.,  remarked  that  it  might  be 
somewhat  inconvenient  to  make  it  Feb.  19,  as  it  was  the  day  fixed 
for  the  Geological  Society's  annual  meeting,  but  he  thought  they 
might  consider  it  as  presented  on  that  day,  although  the  actual  pre- 
sentation might  be  a  little  later.  He  concluded  by  moving  "  That  the 
account  be  closed  on  Feb.  18,  and  that  on  Feb.  19  a  cheque  or  deposit- 
receipt  for  the  amount  be  handed  to  Professor  Morris."  The  written 
portion  of  the  testimonial  could  bo  given  either  with  the  deposit-reoeipt 
or  afterwards.  Mr.  Marshall  Hall  seconded  the  resolution,  which 
was  carried  unanimously.  It  was  further  resolved,  on  the  proposition 
of  the  secretary,  seconded  by  Dr.  F.  G.  Finch,  "  That  a  sub-committee, 
consisting  of  Mr.  Prestwich,  Mr.  A.  Tylor,  and  the  treasurer,  be 
requested  to  carry  out  the  foregoing  resolution."  Complimentary 
votes  having  been  passed  to  the  treasurer,  Ac.,  and  to  the  chairman 
for  his  conduct  in  the  chair,  the  meeting  separated. 

Platinized  Looking-GlasBes. — M.  Jouglct  has  published  an  ac- 
count of  this  method  of  silvering  (if  we  may  use  the  expression) 
mirrors.  The  plantinizing  compound  is  prepared  in  the  following 
inanner  :«»100  grms.  of  very  thin  platinum  foil  is  dissolved  in  aqua 
regia,  the  solution  carefully  evaporated  to  dryness,  the  solid  chloride 
next  placed  on  a  triturating  marble,  and  gradually  mixed  with  essen- 
tial oU  of  lavender.  When  400  grms.  of  the  latter  have  been  incorpo- 
rated with  the  chloride,  the  mixture  is  placed  in  a  porcelain  capsule 
and  left  standing  for  several  days,  the  fluid  is  decanted  from  any 
sediment,  and  filtered  as  flux.  For  the  above-named  quantity  of 
platinum,  the  following  ingredients  are  used : — 25  grms.  of  litharge 
and  25  grms.  of  borate  of  lead,  mixed  and  triturated  together  with 
about  10  grms.  of  essence  of  lavender;  this  mixture  is  next  mixed 
with  the  platinizing  fluid.  After  a  layer  of  platinum  has  been  formed 
upon  the  glass,  it  is  flxed  by  burning  it  in  by  placing  the  glass  in  pe- 
ouliarly-oonfltraoted  muffles. 
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Free  and  Oheap  Steel  for  Bails,  &a. — The  liailder  eipeots  that 
the  approachiDK  eipiration  of  Mr.  Beasemec'e  patent  for  oonTerting 
pig-iron  Into  malUabls  iron,  and  that  again  into  eteel,  without  any 
additional  conenmption  of  fael,  nill  tend  in  a  considerable  degree  to 
the  fntare  eafetj  of  railway  paReengere.  The  patent  will  come  to  an 
end  this  month,  and  aa  a  reeolt,  it  ig  expected  that  atael  laila,  which 
have  bithertfl  been  almost  too  eipensive  to  be  ased,  will  fall  to  a  price 
Tery  little  abore  that  of  the  beet  iron.  The  prTJectorB  of  new 
street  tramways  now  will,  no  doabt,  avail  themeelTeB  of  tbia  material- 
Mr.  BeeBemer  Qret  commnnicat«d  an  acoonnt  of  hia  procees  to  the 
meeting  of  the  British  AsBoeialion  at  Cbeltenliam  in  1SS6. 


B  Committee  of  Capital 


SCIENTIFIC  DIARY, 

WEDNESDAY,  Fabruary  2nd. 

Bociety  of  Arts,  8  p.m.  "  On  Recent  ImprDvoments  in  Small  Amu,"  by 
Capl.  0.  Hea. 

Pharmaceutical  Socioty,  8  p.m. 

Ro^al  Society  of  Literatviro,  8.30  p.m. 

Social  Science  Asseociatlon,  i  p.m. 
and  Labour. 

Obstetrical  Society,  7.30  p.m.  Council  meeting.  "  On  a  Case  of  Cica- 
trices from  a  Burn,  requiring  Divieion  during  labour,"  by  Dr. 
Willoughby.  "  On  a  Case  of  Abeence  of  the  Vagina,  with  Itetcntion 
of  Menses  in  a  Uterus  behind,"  by  Dr.  Koutb.  '■  A  Contribution  to 
otu'  Knowledge  of  Puerperal  Foror,"  b;  Dr.  Bmiton  Hiclu. 

THURSDAY,  3rd. 

Boyal  Society,  8.30  p.m.  "On  tbe  Fossil  Mammals  of  Australia.  Part 
III.  D!p>olodB,i  A.nlialij;  On.,"  by  Prof.  Owen,  P,lt.S.  "  Note  on 
an  Extension  of  the  Compari.iOD  of  Magnetic  Disturbances  with  Mag- 
netic Effects,  inferred  from  ObierTed  Terrestrial  Galvanic  Currents, 
and  Discuseion  of  the  Maenotic  Effects  Inferred  from  Galvanic  Cur. 
rente  on  Days  of  Tranquil  Uognetism,"  by  the  Astronomer  Boyal, 
F.R3. 

EkHiiety  of  Antjquarieg,  8.30  p.m.  "  On  somo  Ancient  Oaken  CofGna  dis- 
covered Id  ISorthumberlend,"  by  T.  W.  Soaggo,  Esq. 

London  Inatitution    7.30  p.m.  , 


ty,  8  p.m.  "Revision  of  the  Genera  and  Species  of  Csp- 
oophylloua  Liliaeeic,"  by  Mr.  J.  G.  Baker.  "  On  a  New 
'—'■-'—"'--  '^va,''byMr.  C.  CoUiogwood, 

"On  Indnration  In  Syphilis,"  by  M.   De 


Animals,"  and  "  On  the  ButterBiea  of  Perthshire." 
Bradford  PhiloBOphicai  Society,  8.1S  p.oi.     "  On  a  Scheme  for  the  Soiou- 
tide  Eiploratlon  of  Australia,"  by  Prof.  Neumayor. 

FRIDAY,  4th. 
Geologists'  Association,  8  p.m. 

Philological  Society,  8.15  p.m.     Paper  by  Mr.  Wbitley  Stokes, 
Koyal  Institution,  9  p.m.     "  On  Verona,"  by  Prof.  Ruskin. 
Archteological  Institute,  4  p.m. 

Social  Soleace  Aasodotion,  4  p.m.    EiecuUve  Committee. 
Western  Medical  and  Surgical  Society,  8  p.m.    "On  a  Case  ofObstruc- 

tion  in  the  Bowels,"  by  Dr.  Baines.     "  On  a  Case  of  Stone  in  the 
,  Urethra,"  by  Dr.  Painter. 
Royal  United  Service  Institute,  S  p.m.    "  Hinta  for  Travelling  and  Cam- 

p^gning,"  by  Mr.  W.  B.  Lord. 

SATURDAY,  5th. 
Royal  iDstitutlan,  8  p.m.    "On  Heteorotogy,"  by  Mr.  R.  Soott. 

MONDAY,  7th. 
Entomoli^cal  Sodetj,  7  p.m. 
Medioal  Society  of  London,  8  p.m, 
Victoria  Institute,  8  p.m.     "On  the  Numerical  System  ottho  Old  Testa- 

ment,"  by  tbe  Bcv.  Robinson  Thornton,  D.D,,  Vico.president. 
London  Institution,  4  p.m. 

Royal  Institution,  2  p.m.     General  monthly  meeting. 
King's  College,  8  p.m.     FroF.  Guy's  Lectures, 
.n .._..._..  „!_, —  c_...,_   rpjjg  p|.jj  ^j  twelve  r,ectur«s 


nay  Natural  History  Society,  m 
'  On  the  Geology  of  DevonshirB,"  by  W,  Pengaliy, 
'  "oience  Aseocialion,  8  p.m.     "  On  the  Proposed  Extension  o 


Contagious  Diseases  Act  in  its  Moral  and  £ 

Mn  itonuB  Beges. 

TUESDAY,  8th. 
Royal  Medical  and  Ohirurgioal  Sooiety,  6.30  p.m 
Institiitiou  of  Ci^l  Ennneers,  8.30  p.m. 
Photographic  Society,  8  p.m.    Anniversary. 


the 


HiiMion  is  Tor  Hondq'  U»  Sth  ! 


Ethnological  Society,  8  p.m.  "  On  tbe  Discovery  of  Flint  Thket  under  s 
Submerged  Forest  in  West  Somerset,"  by  W.  Boyd  Dawkins,  Esq., 
M.A.,  F.R.S.  "  On  Remains  of  Prehistoric  Man,  in  the  neighbour- 
hood of  Crinan  Canal,  Argjlushire,"  by  the  Bev,  B.  J.  Mapleton. 

Manchester  Literary  and  Philosophical  Society,  7  p,m. 

Richmond  and  North  Riding  Naturalist*'  Field  Ctab,  8  p.m. 

WEDNESDAY,  BUi. 
Geolo^oal  Society,  8  p.m. 
Graphic  Society,  8  p.m. 
Ro^  Microscopical  Society,  S  p.m.    Anniversary  meeting,  Prerident'i 

Address,  kic.    Annual  election  of  ofGcers. 
Royal  Litsrary  Fund,  3  p.m. 
Arohffiological  Association,  8  p.m, 
Sodetj  of  Arts.     "OnLosaof  Lifsat  Sea,"by  J.  W,  Wood,  Esq. 


Allied  Umvebsitibs  Club  —Mr  M  utm  s  lotter  has  been  recolred. 

Dnsi   iSD    DISBA8B— "D   F" — Your  letter  Is  to  hand      We  do  not 

iglBO  with  you  as  to  the  explanation.    Nevertheless  the  point  you  raias  a 


Sir  W.  Thomboh  t. 


— Mr.  Menteath  means  ti 


e,  hut  being  particnlarly  engaged  just  now  is  unable  to  taks  qi 

the  subject.     We  hope  to  publish  a  letter  from  him  in  an  early  iout 
Nevertheless  we  shall  be  glad  to  bear  from  you  in  the  mean  time. 
Ddblih  NaruHAL  Histobt  Sociktt.— We  regret  that  press  of  burineas 


SON.SFOT  Pe  BIO  Da. —Thanks,  The  eiponse  of  having  the  diagram  ea- 
graved  would  he  too  great.  We  think  the  atatementa  made  m 
sufficienti;  intelligible  without  illustrations, 

PhEseBvition  of  HbaLth.— "  J,  B,"— The  subject  is  not  adentifleallj 
dealt  with.  The  remarks  ore  of  interest  and  useful,  but  not  suited  to  our 
columns, 

PaOTOOBAPHS  AKC  ITS  ScIKSTItTC  ApPUCiTlON,— "  NomO  "is  thSuW 

for  his  good  wishes.  Tfao  paper  is  one  which  must  have  attracted  a  gtod 
deal  of  atteatinn,  but  we  do  not  think  it  is  quite  suited  to  our  pages.  It 
we  bad  not  much  matter  standing  over  we  might  ti7  and  insert  it.  Bui 
as  matter  stands  we  conld  not.  • 

OEOLOOT  and  THR  "EDlKBORoa  Rkvibw."— "P.  W,  3.  M."— Your 
letter  has  reached  us.  W^e  do  not  see  one  way  to  doing  anything  in  the 
matter.     Wo  will   look  Into  It,  however,  and  you  shall  sec  with  what 

BloaMONI)  NiTUBALBTs'  CLUB. — "J,  M,"— Commaaioatiou  and  card 
leceivad.  Why  do  vau  not  send  ue  also  tbe  titles  of  papers  tc  be  read  T 
We  shall  be  always  happy  to  publish  them,  and  to  assist  your  society  is 
any  way  in  our  power. 

I3BI0HT0N  AtJUAIUtJM.— "  W.  A.  L."— Tho  letter  waa  received  just  u 
we  went  to  press.  You  will  have  seen  what  we  have  done  on  tbe  subject. 
We  shall  he  glad  to  learn  further  details,  if  possible. 

Mn.  PllocTOB  A»D  Mb.  Elvins.— Our  correspondent's  letter  has 
arrived,  and  appears  to.day. 

The  BiOLOOT  of  MAniSTACKa.— "  C.  D."— The  proofs  have  been 
received,  and  our  correspondent's  wishes  shall  bo  complied  nitfa. 

Italian  Geoloqt,— "Stratum,"— (1)  We  shall  base  the  work  reviewfd 
in  an  early  number.  (2)  We  trust  you  will  not  be  disappointed.  (S)  Use 
tbe  Giuometer. 

EiBTHQlTAKES  IN  Pybebeeb.— "  T,  H."— Use  the  Soismogmph.  Scoa* 
Interesting  eiperimentd  were  made  a  few  years  since  by  the  Bev.  Samuel 
Haughton,  F.R.S,,  of  TrinltJ  College,  Dublin. 

The  LATE  Profebsob   Pdekinje.— "  J.  B.  H."— The  death  ol  this 


1   replying  to 
lOr  letter  mim 


Can.i.M)  Shot.—"  W,  Q."  will  find  a  statement  in  oor  "  Week." 
GALVANOkBTEH,- Wo  beg  to  apologise  for  tho  delay  in  replying  to 
oorreapondent's  query.     We  hope  to  do  so  in  our  noit. 
Ikduobd  CUBEEHTa.— "  J,  B."  will  much  oblige  us  by  an  early  » 

A  YocNo  Beoikneb  is  Geoloqt. — "D,  G.  W."— Letter  recmved. 
Look  to  our  correspondence, 

Stamfed  NiTMBERa,- "  Cogito." — We  regret  that  we  cannot  da  what 
you  want.  The  conditions  would  not  answer,  and  we  do  not  see  how  we 
could  possibly  benefit  by  a  subscriber  taking  a  copy  for  the  purpoao  of 
sending  it  afterwards  to  non-subscribers. 

Bauvru   LiCHTEmTEiu  ana. —Will  th«  editor  hiodly  lead  ua 
blocks!    An  answer  will  oblige. 


Feb.  9,  1870.] 
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GOYEENMENT  AID  TO  SCIENCE. 

[E  deputation  ooxnposed  of  distmgnished  members 
of  the  Gounoil  of  the  Britisli  Association  whioh, 
on  Friday  last,  waited  upon  the  Lord  President 
of  the  Council  and  the  Bight  Hon.  W.  E.  Forster, 
M.F.,  for  the  purpose  of  urging  upon  the  Goyem- 
ment  the  desirability  of  appointing  a  Boyal  Commission  to 
inquire  into  the  present  unsatisfactory  relations  of  the  State 
to  Scientific  instruction  and  investigation  will,  it  is  to  be  hoped, 
receive  a  favourable  reply,  and  ultimately,  we  trust,  be  the 
means  of  placing  the  indisputable  claims  of  Science  to  recogni- 
tion in  this  country  in  a  position  upon  a  par  with  that  which 
elsewhere  in  Europe  has  been  universally  accorded  to  them. 

In  the  different  branches  of  Natural  Sciences  we  find  on  the 
Continent  a  comparatively  vastly  greater  number  of  workers 
in  the  field,  and  a  correspondingly  abundant  harvest  of  data 
tending  to  the  advancement  of  Science,  than  can  be  seen  on 
this  side  of  the  Channel.  If  now  we  inquire  into  the  cause  of 
this  difference,  the  first  point  which  at  once  fixes  our  attention 
is  the  fact  that  the  ruling  powers  in  those  countries  are  ever 
on  the  alert  to  stimulate,  encourage,  and  afford  substantial 
assistance  to  scientific  instruction  and  investigation ;  whilst,  on 
the  contrary,  here  in  England,  the  Government  contemplates 
the  progress  of  Science  with  a  serene  indifference,  seldom  deem- 
ing it  worthy  of  notice,  unless  when  it  is  forced  upon  its  atten- 
tion by  outward  pressure,  or  when  it  expects,  as,  for  example, 
in  the  case  of  the  National  Observatory,  to  receive  an  imme- 
diate and  fully  equivalent  return  for  the  pecuniazy  assistance 
it  may  grudgingly  dole  out. 

If  there  is  any  country  in  the  world  which  owes  a  debt  to 
Science,  surely  it  must  be  England,  where  there  is  the  most 
ample  evidence  to  prove  that  its  high  material  position  and 
wealth  is  in  the  main  due  to  the  development  of  branches  of 
industry,  dependent  for  their  successful  prosecution  on  the 
practical  application  of  the  laws  of  Science ;  yet,  at  the  same 
time,  it  cannot  but  be  admitted  that  the  labour  and  expense 
attendant  on  scientific  investigation  has  hitherto  been  all  but 
entirely  left  to  the  unassisted  exertions  of  the,  but  too  often, 
needy  men  of  Science,  whilst  the  nation  at  large  has  slipped  in 
and  reaped  the  benefits. 

The  Earl  of  Harrowby,  in  his  Address  to  the  British  Asso- 
ciation, at  Liverpool,  in  1854,  stated  as  an  undeniable 
proposition,  "That  those  who  aidminister  the  affairs  of  the 
country  ought,  at  least,  to  kuow  enough  of  Science  to  appre- 
ciate its  value  and  to  be  acquainted  with  its  Wants  and  bearings 
on  the  interests  of  society ;  "  but  the  general  apathy  evinced 
by  successive  Gbvemments,  both  before  and  since  that  time, 
does  not  seem  to  prove  that  this  is  the  case  in  actuality.  As 
the  old  saying  has  it,  <*  Like  master  like  man ; "  so  in  this  case 
also  we  find  that  the  general  mass  of  the  population  of  Great 
Britain,  and  in  fact  the  majority  of  even  what  is  commonly  termed 
the  educated  classes,  interest  themselves  so  very  little  in  all 
that  pertains  to  Science,  that  it  is  almost  sufficient  to  speak  of 
a  subject  or  publication  as  being  scientific,  to  deter  most  people 
from  attempting  its  study  or  perusal.  This  appears  to  be  the 
chief  reason  why  it  is  found  that  books,  memoirs,  or  periodicals, 
which  pretend  to  any  scientific  standing,  do  not  as  a  rule  pay, 
or  at  the  utmost  only  command  a  sale  or  circulation  barely  suf- 
ficient to  cover  their  expenses  of  publi'^.ation,  leaving  but  barren 
honoars  to  their  authors.  How  different  is  the  case  in  France 
and  G^ermany,  where  the  proportion  of  the  general  public 
interested  in  the  progress  of  Science  is  so  great  that  even  in 
the  minor  departments,  or  special  branches  of  the  Natural 
Sciences,  we  find  that  a  copious  literature  can  be  supported ! 

Having  recently  inquired  of  an  eminent  German  man  of 
Science,  well  acquainted  with  England,  as  to  what  he  con- 
nim^A  w«i  the  T^ason  of  the  backward  state  of  Science  in  this 


country,  he  expressed  his  opinion  that  it  never  could  be  other- 
wise until  the  Government  of  the  country  would  evince  some 
greater  interest  in  the  advancement  of  Science,  and,  as  in  Ger- 
many, by  means  of  moderate  endowments  and  grants,  enable 
men  of  Science  to  devote  more  time  to  the  actual  pursuit  of  the 
sciences  which  they  teaoh,  instead  of,  as  at  present,  their  being 
compelled  to  utilize  every  moment  in  struggling  for  a  bare 
existence  (and  it  is  well  known  that  there  are  "  many  offices 
filled  by  men  of  high  scientific  attainments,  which  are  quite 
below  the  level  which,  at  the  general  standard  of  living,  befits 
the  position  of  a  gentleman  "). 

"  Should  OUT  professors,*'  he  added,  "  be  placed  in  a  similar 
position,  I  believe  you  would  see  even  fewer  scientific  results 
brought  forward  than  in  England ;  for  it  surprises  me  greatly 
to  observe,  that  the  main  results  of  English  sciences  are  to  be 
traced  to  the  leisure  moments  of  already  overtasked  scientific 
men." 

All  acquainted  with  the  subject  will,  we  are  sure,  quite  agree 
with  the  remarks  of  the  German  professor ;  and,  although  the 
precise  mode  in  which  the  State  should  aid  and  encourage 
Science  is  open  to  more  mature  consideration,  there  can  be  no 
question  as  to  the  desirability,  in  the  first  instance,  of  the  ap* 
pointment  of  a  Boyal  Commission,  in  order  that  the  subject  may 
be  fully  ventilated ;  and  we  trust,  therefore,  that  the  request 
of  the  deputation  may  be  granted  by  the  Government  without 
unnecessary  delay. 


THE  WEEK. 


-»»•- 


Sinoe 


«  OMniog  thif  department,  we  haye  reoeired  to  muoh  aMiata&ce  from 
friendly  correepondente  in  diArent  parts  of  the  world,  thtt  we  are  led  to 
belie?e  that  our  readers  maj,  with  yery  little  tronble  -to  themselves,  aid  as 
in  making  "  The  Week  "  a  most  oomprehenslTe  reoord  of  current  erents  in 
the  Bdentifio  world.  We  therefore  appeal  to  all  onr  friends  to  lend  us,  not 
merelj  their  ''ears/'  but  th«ir  hands,  and  to  send  as  any  weekly  "iottimn " 
of  interest  relative  to  matters  ooonrrhig  in  their  neighbourhood.  *'The 
sm^lSBt  contribution"  will  be  accepted,  -and,  seriousl/,  the  briefer  and  more 
terse  the  notes  are  the  better.  Secretaries  of  societies,  metropolitan  and 
proTincial,  librarians,  curators,  lecturers,  and  teschers,  may  all  do  something 
IB  their  torn. 

IB  EODEEICK  MTJBCHISON  and  Mr.  Horace 
Waller,  F.E.G.S.,  have  both,  in  letters  to  the  Times, 
endeavoured  to  show  the  improbability  of  the  report 
of  the  death  of  Dr.  Livingstone.  But  the  truth  of 
this  report  is  shown,  to  be  still  more  unlikely  by  the  fact  that 
some  weeks  ago  Messrs.  Grant,  Brodie,  &  Co.,  of  Leadenhall- 
street,  received  a  similar  account  from  correspondents  in  St. 
Paul  de  Loango,  who  received  it  from  a  Portuguese  trader, 
who,  in  his  turn,  received  it  from  the  ambassador  of  the  Chief 
of  Oazembe  between  the  16th  and  25th  of  June,  1868,  on  the 
banks  of  the  Zambesi.  As  Messrs.  Grant,  Brodie,  &  Co.  ob- 
serve, there  need  therefore  be  no  alarm  felt  about  the  present 
rumour,  seeing  that  Dr.  Livingstone  was  at  Cazembe's  town  in 
July,  1868,  and  at  Ujiji  in  May  or  even  July,  1869. 

A  DBPUTATiOM,  consisting  of  members  of  the  Council  of  the 
British  Association  for  the  Advancement  of  Science,  and  in- 
cluding Professors  Stokes  (president),  Huxley  (president-elect), 
Williamson,  and  Sylvester,  waited  on  the  Lord  President  of  the 
Council  on  Friday,  to  urge  the  appointment  of  a  Boyal  Com* 
mission  to  inquire  into  the  relations  of  the  State  to  scientific 
instruction  and  investigation,  and  to  represent  to  him  the  con* 
viction  of  the  Council  that  no  such  inquiry  would  be  complete 
which  did  not  inelude  the  action  of  the  State  in  relation  to 
scientific  education,  and  the  effect  of  that  action  upon  inde- 
pendent educational  institutions.  Earl  de  Grey  promised  the 
deputation  to  bring  their  views  before  the  (Government. 

Wi  omitted  to  record  last  week  the  death  of  Mr.  Sowerby, 
so  well  known  in  connection  with  Sowerhy'e  English  Botany, 
Subscribers  and  others  will  rejoice  to  hear  that  Mr.  Sowerby 
has  left  his  share  of  this  great  undertaking  almost  completed. 
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Wb  ngni  to  lunra  to  anaoooco  the  death  of  ProfeMor 
Bfaj]^,  F.S^^  of  tlia  Londoo  InstttoiioiL.  Hia  praMnee 
eamioi  £nl  to  ba  niaMd  at  tlia  BMcthigt  of  tha  Bofal  Sodctf, 
ni  trlucli  ha  took  audi  aa  aattra  paii. 

CcfMTUim  hsfiog  again  baen  mada  againat  IL  hewtmer, 
DmdUxci  tha  Paria  Ohaenraiorfy  bj  fooia  of  tha  othar  olfieiala, 
hahaahaeaienwradfiom  thapoatbj  aa  imperial  daerea  dated 
Fabniarf  dth.  Tha  adnwirittnUioii  of  tha  Obearratoij  la  tern* 
pofarilf  iBtnutad  to  a  aoauniaekm  of  tiuaa  mambeia. 


Wa  laat  week  maotioiied  that  tha  chair  of  Fhjaieal  Sdenoe 
m.  tha  Uimrenitj  of  DoUin  waa  to  ba  conferred  bj  competitive 
ezamioation.  Tba  revolt  of  tha  examination  la  that  tha  Bar. 
John  B.  Leriia,  A.1L,  F.T.C.D.,  haa  been  recommended  as  tha 
candidale  beet  qualified  to  &X  the  Taean<7. 

The  firflowing  ia  tha  Sylhibna  joat  iasned  of  Professor 
Flowar^s  eighteen  lectnrea  introdnctory  to  the  stodj  of  the 
Anatomj  of  the  dasa  Mammalia : — ^Methods  and  aims  in  the 
atody  of  Morphdogy.  ChMsification  of  the  Mammalia.  Osseous 
system  of  the  Mammalia :  Axial  Skeleton — ^Vertebral  Column ; 
Modifications  of  the  characters  of  the  Yertebne  in  the  Genrical, 
Thotmac,  Lumbar,  Sacral,  and  Caudal  regions  in  different 
mammals ;  Sternum;  Cranium;  Hyoid  Arch.  Appendicular 
Skeleton — Essential  structure  and  modifications  of  the  bones 
composing  the  Shoulder-Girdle  and  Anterior  Extremity ;  Struc- 
ture and  modificationa  of  the  Pelric  Girdle  and  Posterior  Ex- 
tremity ;  Comparison  between  tha  structure  and  the  functions 
of  the  Anterior  and  the  Posterior  Extremities.  Tegumentary 
System  and  its  Appendages :  tha  Dermis ;  Modifications  of  the 
integument  mainly  due  to  peculiar  conditions  of  the  Dermis ; 
Ossifications  in  the  integument ;  the  Epidermis  and  its  modi- 
fictions ;  Callorittes,  Scales,  Nails,  Claws,  Hoofii,  Horns, 
Hairs,  Spines;  Antlers;  Glandular  Organs  connected  with  the 
integument  or  opening  on  the  external  surface  of  the  body. 
Scent  Glands,  Mammary  Glands.  Dental  System  :  Structure 
and  essential  characlers  of  Teeth ;  Classification  and  Nomen- 
clature of  Teeth ;  Development  and  Succession  of  Teeth ; 
Modifications  of  the  characters  of  the  Teeth  in  the  different 
gronps  of  the  Mammalia ;  Homy  structures  taking  the  place  of 
Teeth  in  certain  mammals ;  Baleen,  Ac.  The  first  lecture  will 
be  giren  on  February  14th,  at  4  o'clock,  in  the  theatre  of  the 
Boyal  College  of  Surgeons. 

The  Boyal  Society  of  Edinburgh  have  elected  Dr.  Andrews, 
F.B.S.,  Vice-President  of  Queen's  College,  Belfast,  an  Honorary 
Fellow,  in  the  place  of  the  Uite  Mr.  Graham,  Master  of  the 
Mint. 

Ak  examination  will  be  held  at  Clare  College,  Cambridge, 
on  Wednesday,  March  30,  beginning  at  9  ajn.,  when  the 
following  minor  scholarships  will  be  offered  for  competition  to 
students  intending  to  begin  residence  in  October : — two  of  £60 
each  for  classics  and  mathematics,  tenable  for  two  years  and  a 
half,  or  till  exchanged  for  a  foundation  scholarship,  and  one 
of  £50  for  natural  science,  tenable  for  three  years  and  a  half. 
Candidates  for  the  £60  scholarships  will  be  examined  in  the 
following  snlrjects,  preference  being  given  to  those  who  show 
special  proficiency  in  either  classics  or  maihematios : — Latin 
and  Greek  translation  and  composition ;  Euclid,  algebra,  plane 
trigonometry,  geometrical  and  analytical  conic  sections,  statics 
and  dynamics,  the  subjects  being  treated  without  the  aid  of 
the  Differential  Calculus.     Candidates  for  the  £50  scholarship 
will  be  examined  in  chemistry,  chemical  physios    (including 
light,  heat,  and  electricity),  oomparatiTe  anatomy  and  physio- 
logy, and  geology.    Excellence  in  one,  or  two,  of  the  aboTc 
subjects  will  be  preferred  to  a  less  perfect  acquaintance  with  a 
greater  number.    Each  candidate  for  this  scholarship  will  be 
required  to  send  to  the  tutor  a  list  of  those  of  the  above  subjects 
in  which  he  desires  to  be  examined  at  least  three  weeks  before 
the  examination.    He  will  also  be  required  to  show  that  he 
possesses  such  acquaintance  with  Latin,  Greek,  and  mathe- 


maties  aa  will  qualify  him  to  pass  tha  prerioos 
tion  of  tha  UniTersity.  All  candidatfa  are  required  to  aand 
their  names,  with  testimoniala  aa  to  character,  to  the  Bar.  W. 
Bayncs,  tntor. 

Jm  a  letter  to  Dr.  Hooker,  Cokmal  Pkyfair  writes  that  a 
aarare  firost  prevailed  for  tha  last  three  days  of  December  in 
Algiers,  and  ahaata  of  sea  were  found  in  the  garden  of  the 
British  ooosnkta— a  thing  unknown  nnee  the  oeenpaftion  by 
tha  French. 

Thk  tmataea  of  tha  Johnson  Memorial  Prize,  TJniverBity  of 
Oxford,  for  the  encoorageraent  of  tha  etndy  of  astronomy  and 
meteorology  propose  tha  following  subject  for  an  essay : — **  Oa 
the  Laws  of  Wind.— 1.  With  regard  to  Storms.  2.  With 
regard  to  Average  Periodical  ^lanomena  at  given  Places  on 
the  Earth's  Soifoee.'*  The  prize  is  open  to  all  members  of  the 
University  of  Oxford,  and  oonaists  oi  a  gold  medal  of  the  value 
of  ten  guineaa,  together  with  so  much  of  the  dividends  for  four 
years  on  £338  IMuoed  Annuities  as  shall  remain  alter  the 
cost  of  the  medal  and  other  expenaea  have  been  defrayed. 
Candidates  are  to  aand  their  essays  to  the  Begistrar  of  the 
Univeraity  under  a  sealed  cover,  marked  **  Johnson  Memorial 
Prize  Essay,**  on  or  before  the  Slst  day  of  March,  1871,  each 
candidate  concealing  his  name,  distinguishing  his  essay  by  a 
motto,  and  sending  at  the  same  time  his  name  sealed  up  under 
another  cover  with  the  aame  motto  written  upon  it  No  essay 
will  be  received  after  the  31st  day  of  March,  1871. 

The  authorities  at  Cambridge  announce  that  an  examination, 
commencing  on  Monday,  July  4th,  and  continuing  daily  to 
July  9th,  inclurive,  will  be  open  to  women  who  have  completed 
the  age  of  eighteen  years  before  January  1st  Candidates  will 
be  examined  in  such  places  as  the  syndics  appointed  by  the 
university  may  determine.  The  syndicate  will  entertain  appli- 
cations from  places  where  twenty*five  fees  at  the  least  are 
guaranteed.  Before  any  application  for  an  examination  be  ap- 
proved, the  syndicate  must  be  satisfied  as  to  the  following 
points: — 1.  That  there  is  a  committee  of  ladies  who  will 
efficiently  superintend  the  examination,  one  of  whom  will  under- 
take to  act  aa  local  aecretary.  2.  That  this  committee  will  see 
that  suitable  accommodation  can  be  obtained  by  candidates 
who  are  strangers  to  the  place.  3.  That  a  responsible  person 
will  be  at  hand  to  receive  the  examination  papers  frt>m  the 
conducting  examiner,  and  collect  the  answers.  Committees 
wishing  to  have  examinations  held  in  their  several  districts 
may  obtain  all  necessary  information  from  the  Bev.  T.  Markby, 
Trinity  Hall,  Cambridge.  No  application  wiU  be  considered 
which  is  received  after  April  let 

The  use  of  the  term  "  degrees  of  frost "  has  been  defended 
by  Dr.  Attfield  against  Mr.  Symons,  on  account  of  its  con- 
formity with  readings  of  the  Centigrade  scale.  In  reply,  Mr. 
Symons  has  certainly  brought  a  material  objection  against  the 
use  of  the  Centigrade  scale  for  meteorological  purposes,  namdy, 
that  in  recording  temperatures  near  the  freezing  point  the 
extra  signs  -f-  —  become  necessary,  and  may  be  readily  set 
down  wrongly. 

In  reply  to  the  request  of  the  Council  of  the  British  Asso- 
ciation for  a  subscription  towards  the  cost  of  their  proposed  in- 
vestigation of  the  sulrject  of  the  utilization  of  sewage,  the 
Metropolitan  Board  of  Works  state  that  they  have  not  the 
power  to  comply  with  it. 

In  addition  to  the  lecture  arrangements  in  the  Univeraify  of 
Oxford  which  we  published  last  week,  the  following  have  ainoe 
been  made: — Dr.  Lee's  reader  in  chemistry  will  deliver  a 
course  of  lectures  in  the  Christ  Church  Laboratory  on 
Mondays  and  Wednesdays  at  10  o'dock,  intended  for 
those  who  are  commencing  the  study  of  chemistry.  The 
first  lecture  was  given  on  Monday,  Feb.  7.  Dr.  Lee's 
reader  in  physics  ^nll  deliver  a  oourse  of  lectures  (a  Statios 
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in  the  Ohrist  Charcli  Laboratory  on  Taesdays  and  Thnrs- 
days  at  10  o'clock.  These  lectures  will  be  experimental,  and 
are  intended  for  those  who  are  commencing  the  atndy  of 
mechanical  philosophy.  The  first  lecture  will  be  given  on 
Tnesday,  Febraary  15.  A  fee  of  £i  for  each  course  is  required 
from  those  who  are  not  members  of  Ohrist  Church. 

A  NEW  illustrated  monthly  journal  is  announced  to  come  out 
on  March  Ist,  entitled  the  Photographic  Art  Joumcd,  which 
will  be  illustrated  with  photographs  printed  in  permanent  pig- 
ments.    Mr.  Thomas  Sutton  is  to  be  the  editor. 

An  Aurora  of  considerable  beauty  was  visible  on  the  evening 
of  February  1st.  A  description  of  it  appears  in  our  "  Corre- 
spondence." One  writer  notes  a  point  of  interest,  namely, 
that  both  this  display  and  the  one  on  the  3rd  nit.  occurred 
shortly  after  the  breaking  up  of  a  sharp  and  continued  frost. 

Sis  John  Lubbock  is  now  engaged  on  a  work  on  the  origin 
of  civilization  and  the  primitive  condition  of  man.  The  first 
volume,  on  the  moral  and  social  condition  of  savages,  is  in  the 
press,  and  will  shortly  be  published  by  Messrs.  Longmans. 

The  education  question  still  excites  great  interest.  Several 
important  meetings  have  been  held  during  the  week  in  different 
parts  of  the  country.  The  proceedings  were  in  all  oases  of  the 
usual  preliminary  nature. 

Moving  bogs  are  no  novelty.  We  may  however,  chronicle 
the  fact  that  nearly  an  acre  of  one  of  theTipperary  bogs  became 
detached  a  few  days  sinoe  and  floated  to  a  distance  of  eight 
or  ten  perdhes. 

Db.  OLDHAiCt  the  director  of  the  Geological  Survey,  has  given 
so  &vonrable  a  report  on  the  extent  of  the  Chanda  coal- 
deposits,  as  certain  to  supply  the  railway  for  250  miles  from 
Nagpore  to  its  junction  with  the  main  line  at  Bhosawul,  that 
a  railway  is  to  be  surveyed  from  Wurdah  to  Chanda  and  the 
GK>davery,  so  as  to  render  the  expense  of  cutting  the  third  bar- 
rier of  that  river  unnecessary. 

Mb.  B.  J.  Watson,  senior  in  the  Natural  Sciences  Tripos, 
December,  1869,  has  been  elected  to  a  studentship  in  Natural 
Soience,  at  Queen's  College,  Cambridge. 

The  new  Barbette  gun-carriage,  made  on  the  model  of  Cap- 
tain Moncrieff,  for  a  12-ton  gun,  in  the  Boyal  Carriage  depot 
of  ihe  Arsenal,  Woolwich,  was  tested  at  the  Arsenal  proof  butts 
in  the  presence  of  a  host  of  military  and  scientific  gentlemen 
interested  in  gunnery,  amongst  whom  were  Major-General  Sir 
Hope  Grant,  M%jor-G«neral  Sir  D.  Wood,  Major-General  Sir 
J.  Simmons,  Ac.  Three  rounds  were  fired  with  240  lb.  shot, 
▼12.,  30  lb.,  40  lb.,  and  43  lb.,  all  being  effected  with  satisfactory 
resolts ;  and  the  inventor,  at  the  close  of  the  experiments,  re- 
ceived the  congratulations  of  the  Ordnance  Committee  and  the 
officers  present. 

At  its  last  meeting  the  Metropolitan  Board  of  Works 
passed  a  resolution  approving  the  report  of  the  Boyal  Com- 
mission on  Water  Supply,  and  requesting  the  Chairman  to  seek 
an  interview  with  the  Home  Secretary  in  order  to  ascertain 
wbether  the  Government  intend  to  move  in  the  matter. 

OwnfG  to  the  state  of  the  weather,  telegraphic  communica- 
tion had  practically  ceased  yesterday  morning  throughout  the 
United  Kingdom.  Nottingham,  Leeds,  Sheffield,  Hnll,  New- 
castle, Brighton,  and  Southampton,  were  the  only  stations  in 
commnnication  with  London.  The  Irish  and  Scotch  wires  had 
broken  down.  Liverpool  and  Manchester  could  not  be  reached. 
The  fifteen  western  wires  had  been  cut  between  Holborn  and 
Paddiog^n,  and  on  an  attempt  being  made  to  carry  on  com- 
mnnioation  from  the  latter  station,  it  was  found  that  no  mes- 
sage coold  get  beyond  Beading.  The  Atlantic  cable  was  out 
of  order  also. 
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[Under   this   head   we   propose  to    publish  Papers  oonmianioated 
speoially  to  the  pages  of  this  Journal.] 


BRIEF  BEMABKS  ON  THE  BIOLOGY  AND  GENEA- 
LOGY OF  THE  MARANTAOE^,! 

BY  FEDERICO  DELPINO. 

In  Two  Pabts. — Part  IL 

IE  must  premise  that  for  at  least  three  years  we 
attempted  to  decipher  the  biological  signification  of 
the  floral  structure  in  Thalia  deaibaia,  and  always 
without  result.  Finally,  the  discovery  of  Hildebrand 
placed  us  in  the  true  road,  and  although,  owing  to  the  advanced 
season,  we  had  only  two  or  three  flowers  of  the  Thalia  dsaHhata 
at  our  disposal,  we  succeeded  in  understanding  its  construction. 

In  this  species  the  bursting  loose  of  the  style  happens  in  an 
analogous  manner  to  the  above-described  cases,  and  the  diffi- 
culty of  understanding  the  phenomenon  consisted  in  the  fact 
that,  whilst  in  the  Maranta  the  escape  of  the  style  is  easily 
understood — as  the  style  is  sufficiently  external — in  the  Thalia 
dealbaia,  on  the  contrary,  it  is  somewhat  turned  inwards,  and 
its  escape  happening  in  the  interior  of  the  flower  cannot  be 
easily  understood  except  by  one  who  anticipates  a  structure  of 
this  nature. 

The  differences  offered  by  the  flowers  of  the  Thalia  dealbaia 
are  slight.  The  apparatus  may  be  considered  as  doubled. 
The  inflorescence  consists  of  a  panicle  terminating  in  bifloral 
spikelets,  where  the  two  flowers,  wrapped  up  by  a  common 
bract  (gluma)  and  by  a  bicarinate  opposite  bract  (glumella),^ 
flower  contemporaneously,  the  one  on  the  right  the  otiier  on  the 
left.  These  twin  flowers,  each  of  which  taken  separately  is  not 
symmetrical,  are  when  taken  together  in  perfect  symmetry,  as 
the  parts  of  the  right  flower  are  inversely  disposed  to  the 
homologous  parts  of  the  left  flower.  This  would  appear  to 
point  to  unity  of  conception,  and  thus  we  should  have  in  each 
spikelet  of  Thalia  a  true  bifloral  composite  flower,  and  a  donble 
or  bilateral  dichogamical  apparatus. 

Hence  the  Thalia  would  occupy  a  higher  rank  in  the  scale 
of  organical  composition  and  of  biological  perfection  than  the 
other  MarantaceaB.  The  structure  of  the  style  and  the  stigma 
is  also  somewhat  more  elaborated.  The  cavity  in  which 
the  anther  deposits  the  pollen  is  better  marked,  the  viscid 
region  is  more  extended,  and  the  stigmatical  cavity  is  deeper. 

Finally,  the  style  in  escaping  does  not  bend  either  into  a 
curve  or  into  a  flat  spiral,  but  coils  into  a  helix. 

The  Thalia  dealbaia,  which  we  have  already  observed  for 
more  than  three  years,  matures  seed  in  abnndance  at  Florence, 
and  its  flowers  are  frequently  visited  by  the  common  bee. 

The  Oannacess  are  dosely  allied  to  the  Marantacesd.  Here 
also  the  pollen  is  deposited  on  an  expansion  of  the  style  ;  but 
the  dichogamical  apparatus  in  the  Oannaceaa  is  entirely 
changed,  as  it  conforms  to  the  labiate  type. 

The  Orchids,  however,  show  great  marks  of  affinity  with  this 
group  of  plants.    The  roost  probable  conjecture  is  that  they 


^  *<  BraTe  Ccnno  luUe  Belasione  Biolocicbe  e  Gene»logiolie  delle  Manuitaoen," 
di  Fedorioo  Delpino  {Nuooo  QiomaU  Bot.  Ital.,  to!,  i.  £Io.  4, 186v). 

*  We  hsTe  the  most  profound  oonTictioii  that  the  Gnmineocn  are  one  of  the 
deeeendants  of  the  Soitaininen,  and,  more  preoieely  tpeaking,  the  desoendants  of 
a  stook  related  to  the  t/pe  ol  the  Thalia.  In  the  or^ns  of  yegetation  the  mott 
snrprieing  oonformitj  u  found.  After  oomparing  the  Graminaocee  and  the  Zingi- 
beraoeee,  the  following  oommon  eharaeters  are  otMBOrred  i-'NodMu  rkixoma,  eon- 
torM  in  a  nrnilar  wag,  UavtB  ididieaUy  tkeaihed,  ligulat§[\)t  eonvohtUd  b^/br» 
foUatuM  (I),  dUHehouM  (1).  The  oulm,  then,  of  fkaUa  de^lbaUi,  its  panide 
and  braoten,  are  evideotlj  the  enlm,  panicle,  and  braoteas  of  the  Oraminaeen. 

Then,  in  speakmg  of  the  ThaHa,  it  maj  be  permitted  to  nee  the  ezpressione— i 
cnlin,  UgolAf  biflnrAl  ■pioale,  ginme,  bioarinate  glnmella. 

We  mnet  not  oonoeal  tiie  enormoot  difliBri-ne<>t  whioh  ere  met  with  in  the  flowen  j 
bnt  we  ought  to  remember  rh«t  the  Zngibwaeea  are  emin«>ntly  entomophilona, 
whilft  the  Graminaoca  are  b«eome  pnrelj  anemopbilone— thut  i«,  faonndated  ex- 
clotiTelj  by  the  wind }  whence  it  it  rational  that  with  regard  to  these  last,  the 
ooloored  involuerM  thoald  be  quite  aborted,  and  the  atamene  should  hate  toqulred 
long  fllaoM&tfl. 

iMohogaaPij  would  explaia  luoh  difftrenots  up  to  •  ot rtain  poial. 
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are  descended  from  a  type  till  now  unknown,  which  ought  to 
rennite  some  of  the  oharactera  of  the  Zingiberaoeaa  and  of  the 
Marantaoeas ;  that  is  to  saj,  onght  later  to  he  the  progenitor 
ci  both.  In  truth,  the  Orchidaceas  hare  a  hilocnlar  anther^ 
like  the  Zingiberacesa ;  a  gynoetema  and  a  etigma  somewhat 
analogons  to  that  of  theMarantaoesB  and  Cannaceeo.'  Wishing 
to  represent  in  a  jnst  and  graphic  manner  onr  method  of 
looking  at  the  conjectural  parentage  of  these  plants,  we  give 
here  a  sketch  of  a  genealogical  tree,  where  the  intermediate 
unknown  types  (true  hypothetical  roots,  comparable  to  those 
which  are  of  so  much  use  in  the  study  of  organic  chemistry) 
are  shown  hj  a  linear  series  of  dots. 


/ 


/ 
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/ 
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Ck>mparing  these  plants  under  the  biological  aspect  of  their 
dichogamical  adaptations,  they  present  enormous  differences. 
If  we  take  a  flower  of  StrelUzia  regina*  a  flower  of  an  Orchis,^ 
a  flower  of  Alpinia  and  of  Hedychium,'  a  flower  of  Maranta, 
and  finally  a  flower  of  Oanna,^  we  shall  find  that  the  dicho* 
gamical  apparatus  diflers  fundamentally  in  each  form ;  but  it 
is  remarkable  that,  notwithstanding  this  extreme  diversity,  there 
is  something  common  to  all,  namely,  the  part  which  viscosity 
takes  in  securing  dichogamy. 

In  the  Strelitzia  the  pollen  grains  are  united  by  viscous  threads, 
in  an  analogous  manner  to  that  which  happens  in  many 
Onagrariaceaa  and  Erieace».^  The  stigma  also  ia  extremely 
viscid.  In  the  Orchidacea  viscidity  is  the  means  by  which  the 
pollen  grains  are  united  into  pollen-masses  and  caudides,  and 
by  its  agency,  the  pollen-masses  adhere  in  so  strange  a  man- 
ner to  the  body  of  the  insect-fertilizer.     In  the  Zingiberacesa 


*  Th*  MinUantliered  itttaen  of  the  CMinftoen  mod  the  Maruitaoea  ii  fused 
beloir  its  middle  with  the  etjie  :  whence  it  repreeeate  »  trae  gynoiteme,  com- 
pereble  to  the  more  erolred  and  peifeot  one  of  the  Orchidaoen.  The  ehort  vieoid 
r^on  of  the  etjle  of  the  ICersntaoeM  i«  homologoas  with  the  Tieoid  roetelhum 
of  the  Orohidaoea,  under  the  morphologioel,  M  well  m  the  phjaiologiotl  and 
Uologioiil  aepeotfl. 

*  Bee  Hildebrftnd,  Soi.  Z§U„  JoIt  80, 1869,  pp.  508-fiOO  i  and  my  poblioation, 
VU§r,  OB$9ro.  tuUa  Dioog.  a  pp.  »8.223,  vol.  xii.  D§gU  AM  deUa  Soe.  It,  di 
Be.  Ifai,  in  MUano,  1809.  The  oMerrationa  on  the  flowers  of  StreUtsia  oome  from 
Profeaaor  UUdebruid,  aa  well  M  faots  and  fig  area  oontemporaneooalj  and  inde- 
pendently oollected  by  me. 

s  See  Charles  Darwio,  On  ike  various  ContHoanott  by  wkieh  OreUdt  ar«  F»HiUM9d, 
London;  18^2. 

*  See  my  pDblioation,  BugU  Appat.  delta  FeeendoM.  luUe  piante  Anieearp,, 
pp.  88,  23.  Iirenie  :  1897.  The  Aipin-a  ia  a  type  of  the  floral  ainiotare  whtoh 
requires  fertilisation  by  beea.  In  the  HedTohiam,  inatead  of  the  Zingiberaoeona 
apparataa,  we  And  adaptation  for  the  action  of  lepidopterooa  inaeot«fertUis«ra. 
In  fact,  in  nearly  all  the  atigmas  of  old  flowera  of  aereral  Hedyohinms,  I  notioed 
that  some  aoales  of  Lepidopcera  had  stack. 

7  See  SkffU  Appar.  d.Ua  Feaondat,  fto.,  p.  28. 

*  This  phenomenon  ia  moat  erident  in  the  apeeiea  of  CBnothera,  the  flowera 
of  which  are  nootomal,  and  open  in  the  erening,  indicating  thoa  tiieir  ezdaaiTe 
feonndation  bj  meana  of  nootomal  or  aemi-nootanud  motha.  One  of  theae  iaaeota 
flying  oyer  a  flower,  and  driving  Ita  proboaeia  into  the  honey«tabe  cannot  fail 
to  collect  great  featoona  of  pnilen,  part  of  which  will  be  gathered  by  the  humid 
and  riacoaa  stigmas  of  the  flowers  which  are  subseqaently  Tisited. 

It  iaaingnlar  thattfaia  arrangement  of  viaooua  poUenioal  featoona,  wfaioh  conatitntes 
the  prinoipal  adaptation  of  the  dichogamical  apparatna  of  (Bttothera  bienmit  should 
haTO  totally  eaoaped  0.  0.  SpreageL  notwithataading  hia  having  peroeiTod,  with 
marrelloua  aagaottr,  the  other  rebfciona  both  of  thefaoandation  and  dlaaemination 
of  thia  apeeiea.  (See  BntdeelcU  OeheimniM  d.  Nat.  im  Bau  und  in  d.  Beflrndduna 
dsr  B2iMM»,  pp.  217-223.  Berlin:  1793.)  In  page  221,  2o0.o<«.,SpTengelwritee:— 
"  I  hate  never  observed  diamal  insects  on  ito  flowers  "  (of  C9.  bisnnie)  "except 
•ats.  But  theae  cannot  feeandate  them.  One  rainy  day,  however,  when  the 
weather  waa  doll,  I  pcreeired  in  my  garden,  at  11  o'clock  a.m.,  a  tolerably  large 
mpoaoiUar  moth,  which  visited  the  flowers  of  this  apeeiea  and  of  (E.  mwrieata. 
His  trunk  waa  atraight  and  nearly  aa  long  aa  hia  body.  He  drove  it  in  the  hon^y 
reeeptaele "  (S^fOUUter,  ntotaroooneka),  "  remaining,  by  means  of  the  rapid 
beanng  of  hia  winga,  free,  aospended,  and  immovable  in  the  air,  in  auoh  a 
way  that  he  euoked  the  honej  vnthout  danger  of  being  bathed  by  the  dropa  of 
rain  whioh  were  in  the  petab.  I  tried  to  catch  him,  to  aee  if  hia  body,  and 
especially  the  wjngs  had  gathered  pollen,  but  I  could  not  manage  it." 

Let  it  be  ooaerved  that  withoot  examining  the  inaeot,  it  saifloee  to  Imitate 
the  action  of  the  socking  trunk  with  a  smaU  thorn  or  bristle,  to  see  large  featoona 
of  pollen  adhere  to  it. 


the  Tisoidity  is  prodnced  from  the  margin  of  the  dehiscent 
anthers,  and  causes  the  pollen  to  adhere  to  the  back  of  the 
insects. 

In  the  Marantaceea  risoidity  is  prodnoed  by  the  style  in  the 
narrow  space  which  separates  the  depression  where  tiie  pollen 
is  deposited,  from  the  stigmatic  cavity. 

Finally,  in  the  Gannaoesd  viseiditj  is  entirely  transferred  to 
the  pollen;  in  fact,  the  pollen  adheres  to  the  g^reatly  polished 
surface  of  the  style,  on  which  it  is  temporarily  deposited,  nntU 
it  is  earned  away  by  the  insect-fertQizer. 

The  dichogamical  apparatus  of  the  Marantaoesa  resemble  in 
oertain  points  that  of  the  Oannaeeea.  Whilst  in  the  case  of  the 
Musaoeas,  the  Zingiberaoeaa  and  the  Orchidaoefle,  the  pollen  is 
immediately  ceded  by  the  anthers  to  the  inseot-fertiliiers ;  in 
the  Marantaoes  and  the  Gannaoes»  it  is  previously  deposited 
on  an  ezpansbn  of  the  style.  If  we  review  the  flowers  of 
phanerogamic  plants,  we  find  such  expedients  repeat  themsdves 
in  various  famflies ;  that  is  to  say,  in  the  Campanulacese,  ia 
the  Goodenovisa,  in  the  Brunoniaoese,  in  the  SpigeLia  Marg^ 
landica,  and  in  the  Proteacesa.  As  might  be  expected  in  all 
these  plants,  the  dehiscence  of  the  anthers  and  the  shedding 
of  the  pollen  takes  place  before  the  opening  of  the  flower, 
whilst  it  is  likewise  logical  that  in  the  case  of  all  other  plants 
it  happens  after  the  flower  is  open.  To  this  a  priori  specula- 
tion the  facts  correspond,  and  with  the  above-mentioned  plants, 
where  the  pollen  is  provisionally  deposited  firom  the  anthers  on 
the  style^  tiie  dehiscenoe  of  the  anthers  always  happens  before 
the  flower  opens. 

But  neither  the  viscidity,  nor  the  pollenioal  depoeition  oon- 
stitute  the  most  wonderful  adaptation  in  the  floral  apparatus 
of  the  Marantacesa.  The  fundamental  adaptation  which  modi- 
fies all  the  other  characters  is  the  springing  forth  of  the  style. 
It  forms,  so  to  say,  the  soul  of  the  apparatus.  Elasticity  which, 
in  human  industry,  is  employed  with  such  fireqnenpy  and  profit, 
has  been  also  made  use  of  in  the  vegetable  kingdom  for  biological 
aims  or  those  belonging  to  the  external  life  of  plants. 

We  will  not  discuss  the  different  kinds  of  elasticity  employed 
for  the  purpose  of  dissemination  (for  example,  in  the  genera 
(Geranium,  Oxalis,  Momordica,  &c.),  and  we  will  only  mention 
some  of  the  kinds  which  are  employed  in  cross-fertilization. 

In  the  family  of  the  Orchids  there  is  a  trimorphio  genus,  of 
which  one  form  is  called  Catasetum  (masculine  form),  another 
Myanthus  (hermaphrodite  form),  and  the  third  Monachanthus 
(feminine  form),  in  the  erroneous  belief  that  they  form 
three  distinct  genera.  Now,  in  the  form  Catasetum,  if  two 
irritable  filiform  processes,  which  exist  in  the  flower,  are 
touched,  they  cause  the  pollen-masses,  which  are  extremely 
elastic,  and  are  held  for  this  purpose  in  a  forced  position  to  be 
qeoted  and  shot  against  the  insect-fertilizer,  which  has  irritated 
the  said  processes,  and  by  means  of  their  viscous  glands  stick  faat 
to  a  certain  part  of  its  body.  This  singular  phenomenon,  which 
has  been  described  by  C.  Darwin,  in  his  work  on  The  Fer' 
tilizcUion  of  Orchids,  cannot  be  compared  to  that  of  the 
Marantaceaa,  as  it  relates  to  the  elasticity  of  the  pollen- 
masses,  not  of  the  style. 

Neither  can  it  be  compared  with  the  elasticity  of  the  ten 
stamens  in  the  genus  Kalmia,  where  the  insect-fertiliser,  en- 
tering the  flower  to  suck  the  honey,  and  drawing  the  filameata 
somewhat  backwards,  causes  the  anthers  to  burst  over  it, 
and  thus,  strikng  on  its  body  from  ten  different  sides,  must 
cover  it  well  with  pollen,  and  necessitate  promiscuous  naptials 
which  otherwise  could  not  take  plaoe.^ 

Professor  Hildebrand  has  described  and  figured  a  case  which 
is  less  dissimilar,  in  the  Bot.  Zeit,,  August,  1866,  pp.  75-76, 
tab.  iv.,  figs.  10,  11, 12, 13.  The  Lopezia  coronata  is  diandroaa, 
or  possibly  monandrous,  possessing  a  vertically  projecting 
stamen  with  a  well-developed  anther,  and  from  the  lower  part 
a  staminodinm  which  has  a  function  precisely  identical  to  that 


•  See  Am  deOa  Soo.  It.  di  So.  Nat.  di  XUano,  toI.  zii.,  1889,  pp.  W.  la* 
In  thia  genua,  if  iaaeeta  do  not  aid,  neither  diohogaaj  nor  honogsnx  ~ 

plaoe. 
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of  the  Marantaceons  staminodiiiin  which  acts  as  a  retainer. 
In  fact,  instead  of  the  anther,  a  petaloidal  oochleariform  ridge 
is  developed.  This  ridge  embraces  the  anther  of  the  saperior 
stamen,  which  remains  thus  constrained  in  a  forced  position, 
and  snb-tense  towards  the  inferior  part.  When  an  insect  strikes 
the  cochleariform  ridge,  this  escapes  from  top  to  bottom, 
whilst  the  anther  escapes  from  bottom  to  top,  and  covers  the 
insect-fertilizer  with  poUen  in  the  corresponding  part,  when  it 
will  be  placed  in  the  mature  flowers  preciselj  at  the  point  where 
the  stigm  a  is  developed,  for  the  Lopezia  is  eminently  proterandroas 
[«.  6.,  the  stamens  mature  before  the  stigma — Eb.]  ;  the  cross 
nnion  between  the  stigmas  of  the  mature  flowers  and  the  pollen 
of  the  young  flowers  by  means  of  such  elasticity  is  thus  secured. 
Therefore  this  apparatus  differs  from  that  of  the  Marantacesa, 
as  the  elasticity  is  in  the  stamens,  not  in  the  style. 

But  in  several  L^guminosaB  we  flnally  meet  wiUi  an  apparatus 
which  repeats  in  a  marvellous  manner  the  general  and  special 
adaptation  of  the  Marantaceons  flowers. 

I^fessor  Hildebrand  {Bot  ZeiL,  1866,  p.  74)  and  ourselves 
{App.fee,  neitteanioc,  1867),  with  little  divergence  of  view,  and 
not  knowing  the  one  of  the  other,  observed  the  said  apparatus 
in  the  Medicago.  But  it  also  exists  in  the  Indigofera,  in  the 
CyHaua  canariensis^  C.  dlhus  (Hildebrand,  l.c.) ;  in  the  Genista 
p{lo9a,  germanica,  genuensi^,  in  the  Spariium  junceum  (see 
AUi  ddla  Boe,  Itdl,  della  Be,  Nat,  in  Milano,  1868,  vol.  xi., 
pp.  811-317). 

A  few  days  ago  in  the  botanical  garden  of  Boboli,  I  noticed 
a  similar  and  equally  perfect  apparatus  in  several  species  of 
Desmodium. 

The  apparatus  for  allowing  the  escape  of  the  pistil,  in  almost 
all  these  Leguminosse,  offers  surprising  analogies  with  that  of 
the  MarantacesB.  The  situation  of  the  nectary  (when  it  exists) 
at  the  base  of  the  upper  lip,  the  situation  of  the  landing-place 
on  the  lower  Hp,  the  manner  in  which  the  style  is  forcibly 
retained,  the  escaping  of  the  latter,  the  projection  of  the  homo- 
clinous  pollen  against  the  abdomen  of  the  visiting  insect,  the 
simultaneous  abrasion  of  heteroclinons  pollen  by  the  stigma, 
are  all  facts  which  occur  from  the  same  cause  and  with  like 
effects  in  the  above  Leguminossa  as  in  the  Karantacesd. 

In  the  genera  Medicago  and  Indigofera,  besides  the  bait  of 
pollen,  there  is  also  the  bait  of  honey  ;  when  the  escape  of  the 
style  has  happened,  the  stigma  rising  up  to  the  upper  lip, 
closes  definitively  the  access  to  the  nectary;  wherefore  its 
flowers  cannot  be  visited  by  insects  more  than  once.  We  see 
the  yery  same  thing  in  the  flowers  of  the  Marantacesa. 

Thus  these  wonderful  congruities  are  revealed  in  plants  so 
different  as  are  the  Marantacesa  and  the  Papilionacesa — con- 
graities  which  oonflrm  the  real  and  not  fantastical  existence  of 
this  which  we  denominate  "the  papilionaceous  dichogamical 
^paratns.^' 

Florence,  Sept.  7, 1869. 


ON  ORGANIC  MATTER  IN  THE  AIR. 

BT  DJl.  AVGUS  SMITH,  VJUS. 

HAVE  worked  and  written  so  constantly  on  impuri- 
ties in  air  and  water  that  last  year  I  was  told  by  a 
periodical  of  high  position  that  I  was  quite  regard- 
less of  the  impression  made  on  timid  persons,  and  I 
began  to  compare  myself  to  a  collector  of  "  varieties,"  who  is 
often  obliged  to  bring  up  his  curiosities  every  Ave  years.  When 
I  read  of  the  new  experiment  by  Professor  Tyndall,  showing  to 
the  naked  eye  the  numberless  bodies  in  the  air,  I  was  abundantly 
gratified,  as  I  obtain  them  only  by  a  laborious  although  simple 
process.  When,  however.  Dr.  Tyndall  began  to  show  the  cha- 
racter of  these  bodies  it  "  smote  the  chord  of  self,"  as  I  imagined 
that  I  had  long  ago  proved  that  not  only  organic  and  inorganic, 
bat  organized  forms  exist  in  the  atmosphere.  Neither  do  I 
claim  ^bis  as  my  original  idea,  looking  ratiber  to  the  fulness  of 


proof  and  quantitative  results  as  mine.  I  think,  therefore,  I 
may  remind  my  friends  of  some  of  my  work,  as  I  find  that  they 
forget,  and  even  I  forget,  the  exact  words  used  by  myself,  and 
must  read  up. 

But  as  people  don't  read  much  on  a  subject,  I  will  begin  at 
the  end.  I  have,  been  for  two  years  attempting  to  measure 
the  amount  of  putrescible  matter  in  the  air  of  the  towns  and 
country  places,  and  I  have  succeeded  to  a  considerable  extent 
I  also  measure  the  amount  that  has  putrefied  and  left  its  re- 
mains in  the  air — the  sewage  of  the  atmosphere.  Some  of  my 
results  are  published;  I  have  promised  some  very  soon,  and 
some  have  been  ready  for  printing,  under  the  head  of  Chemical 
Climatology.  The  proof  of  organic  matter  is  old.  I  seek  the 
quantity  in  various  towns  and  parts  of  towns. 

I  shall  not  here  give  a  history  of  the  inquiries.  So  many 
people  claim  to  have  something  to  say  in  the  matter,  that  I 
might  amuse  myself,  if  not  the  public,  by  a  long  account.  At 
present  I  profess  to  keep  almost  entirely  to  my  own  work.  The 
knowledge  of  organic  matter  in  the  air  has  never  been  absent 
entirely  from  men's  minds  in  historic  times ;  but  the  words  of 
Bishop  Berkeley  are  so  clear  that  I  prefer  to  quote  them. 
Besides,  he  is  far  enough  back  for  the  purpose.  He  says  in 
Biris   (par.  140) : — 

"  Nothing  ferments,  vegetates,  or  putrefies  without  air,  which 
operates  with  all  the  virtues  of  the  bodies  included  in  it,  that 

is,  of  all  nature The  air,  therefore,  is  an  active  mass  of 

numberless  different  principles,  the  general  sources  of  corrup- 
tion and  generation ;  on  the  one  hand,  dividing,  abrading,  and 
carrying  off  the  particles  of  bodies,  that  is,  corrupting  or  dis- 
solving them ;  on  the  other,  producing  new  ones  into  being, 
destroying  and  bestowing  forms  without  intermission." 

And  in  paragraph  141  he  says : — 

"  The  seeds  of  things  seem  to  be  latent  in  the  air,  ready  to 
pair,  and  produce  their  kind  whenever  they  light  on  a 'proper 
matrix.  The  extremely  small  seeds  of  ferns,  mosses,  mush- 
rooms, and  some  other  plants,  are  concealed  and  wafted  about 
in  the  air,  every  part  whereof  seems  replete  with  seeds  of  one 
kind  or  other.  The  whole  atmosphere  seems  alive.  There  is 
everywhere  acid  to  corrode  and  seed  to  engender.  Iron  will 
rust  and  mould  will  grow  in  all  places." 

No  man  has  before  or  after  him  expressed  this  truth  more 
completely  and  beautifully.  It  is  hard  to  improve  it  by  one 
word.  Still,  this  age  demands  more  detailed  knowledge  and 
exact  theory ;  besides,  the  work  of  every  few  years  requires  to 
be  done  again  to  suit  modern  methods,  although  it  must  be 
confessed  that  there  is  room  for  the  cynic  to  say  that  Bishop 
Berkeley  and  all  the  ancients  and  moderns  might  be  classed 
with  Topsy,  who  think  they  have  explained  all  by  saying, 
•'  It  grows." 

I  began  to  examine  the  air  in  1846,  and  I  brought  a  short 
notice  before  the  Chemical  Society :  a  simple  mode  of  obtaining 
organic  matter  in  the  condensed  breath  on  windows  is  recorded 
in  their  Tra/nsactions,  On  account  of  this  commencement 
which  promised  favourably,  the  British  Association  requested 
me  to  report  on  the  subject.  My  report,  published  in  1848, 
was  considered  to  have  made  advance,  and  was  marked  out  for 
special  mention  by  the  president  of  the  succeeding  vear,  so 
that  the  words  were  not  hidden.  I  quote  a  part.  "  That  ani- 
mals constantly  give  out  a  quantity  of  solid  organic  matter 
from  the  lungs  may  readily  be  proved  by  breathing  throuffh  a 
tube  into  a  bottle,  when  the  liquid,  or  condensed  breath,  will  be 
collected  at  the  bottom  of  the  bottle ;  or  by  breathing  through 
a  tube  into  water,  when  a  solution  of  the  same  substance  will 
be  found  in  the  water.  This  would  scarcely  require  proof  if 
we  consider  that  breath  so  frequently  has  an  organic  smell." 

"  If  this  condensed  breath  be  put  on  a  piece  of  platinum,  or 
on  a  piece  of  white  porcelain,  and  burnt,  the  charcoal  which 
remains  and  the  smell  of  organic  matter  will  be  conclusive.  If 
it  be  allowed  to  stand  for  a  few  days  (about  a  week  is  enough), 
it  will  then  show  itself  more  decidedly  by  becoming  the  abode 
of  small  animals.    These  are  rather  to  be  styled  animacules, 
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and  very  small  ones  certainly,  nnless  a  considerable  qnantity  of 
liqnid  be  obtained :  they  may  be  seen  with  a  good  microscope. 
Animalcnles  are  now  generally  believed  to  come  from  the  atmo- 
sphere, and  to  deposit  themselves  on  convenient  feeding-places ; 
that  is,  they  only  appear  where  there  is  food  or  materials  for 
their  growth,  and  they  prove  of  oonrse  the  existence  of  that 
continuation  of  elements  necessary  for  organic  life.  At  the 
same  time  their  presence  is  a  proof  of  decomposing  matter,  as 
their  production  is  one  of  the  various  ways  in  which  organized 
structure  may  be  broken  up.'' 

"  I  mentioned  some  time  ago  that  I  had  got  a  quantity  of 
organic  matter  from  the  windows  of  a  crowded  room,  and  I 
have  since  frequently  repeated  the  experiment.  This  matter 
condenses  on  the  glass  and  walls  in  cold  weather,  and  may  be 
taken  up  by  means  of  a  pipette.  If  allowed  to  stand  some 
time  it  forms  a  thick,  apparently  glutinous,  mass ;  but  when 
this  is  examined  by  a  microscope  it  is  seen  to  be  a  closely- 
matted  confervoid  growth,  or  in  other  words,  the  organic  mat- 
ter is  converted  into  confervse,  as  it  probably  would  have  been 
converted  into  any  kind  of  vegetation  that  happened  to  take 
root.  Between  the  stalks  of  these  confervaB  are  to  be  seen  a 
number  of  greenish  globules  constantly  moving  about,  various 
species  of  Yolvox,  accompanied  also  by  monads  many  times 
smaller.  When  this  happens,  the  scene  is  certainly  lively  and 
the  sight  beautiful,  but  before  this  occurs  the  odour  of  perspira- 
tion may  be  distinctly  perceived,  especially  if  the  vessel  con- 
tftining  the  liquid  be  placed  in  boiling  water* 

"  If  air  be  passed  through  water  a  certain  amount  of  this 
jnaterial  is  obtained,  but  I  have  found  it  difficult  to  pass  a  suffi- 
cient quantity  through.  If  it  is  made  to  pass  rapidly,  absorp- 
tion does  not  take  place,  and  evaporation  of  the  water  is  the 
consequence;  if  it  passes  slowly,  it  requires  several  weeks  to 
pass  a  hundred  cubic  feet  through  a  small  quantity  of  water. 
I  coutiuued  the  experiment  for  three  months,  but  although  I 
obtained  sulphuric  acid,  chlorine,  and  a  substance  resembling 
impure  albumen,  I  did  not  get  enough  to  make  a  complete 
examination;  and,  indeed,  this  could  not  be  expected,  as  I 
found  that  in  that  time  less  than  a  thousand  gallons  of  air  had 
passed  through. 

"  When  this  exhalation  from  animals  is  condensed  on  a  cold 
body,  it  in  course  of  time  dries  up,  and  leaves  a  somewhat  gela- 
tinous organic  plaster ;  we  often  see  a  substance  of  this  nature 
on  the  furniture  of  dirty  houses,  and  in  this  case  there  is 
always  a  disagreeable  smell  perceptible." — Mems,  BrU,  Assoda' 
Hon,  Meeting  held  in  August,  1848. 

I  quote  the  words  used  by  the  President  of  the  Association 
simply  to  show  that  the  paper  was  well  known  : — 

"  For  instance,  the  causes  which  in  our  great  cities  hasten 
the  death  and  debase  and  embitter  the  life  of  so  many,  have 
at  last  been  forced  by  chemists  and  physiologists  on  the  notice 
of  the  public.  Look  at  Dr.  Smith's  report  on  the  air  and  water 
of  towns,  in  this  volume;  and  when  we  think  that  the  victims 
of  the  deadly  influences  which  are  there  revealed  are  chiefly 
found  among  the  people  whose  industry  is  the  foundation  of  our 
greatness, — that  every  year  cut  o£P  from  the  life  of  each  of  these 
is  so  much  subtracted  from  national  wealth, — even  were  all 
moral  sense  and  religious  feeling  dead  in  us,  we  must  confess 
that  the  knowledge  which  is  capable  of  averting  them  '  is  of 


use. 
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Looking  over  these  words  at  this  distance  of  time  it  seems 
to  me  scarcely  possible  to  write  more  clearly,  although  some  of 
the  words  I  should  prefer  to  see  changed.  Still  the  subject 
was  a  continued  study,  and  it  was  my  strong  desire  to  measure 
exactly  the  amount  of  organic  matter.  Not  to  detail  all  the 
attempts,  I  may  come  to  the  report  to  the  Cattle  Plague 
Commission  in  1866,  in  which  I  give  some  general  views 
and  allude  to  the  works  of  others.  The  following  may  be 
quoted : — 

"  It  has  often  been  asked — Will  a  sewer  produce  cholera,  or 
plague,  or  cattle  disease  P  We  cannot  say  so,  or  that  every 
kind  of  disease  may  be  produced  from  such  accumulations  of 


organic  matter.    The  gitat  epidemics  that  have  passed  over 
Europe  seem  always  to  have  come  from  some  extraneous  source, 
to  act  as  if  planted  hy  some  seed,  and  not  to  have  risen  up 
spontaneously  here.      Without  attempting  to  examine  this 
matter  carefully,  the  result  would  seem  to  be,  that  whilst  the 
decomposition  of  organized  beings  after  death  produces  gases 
and   vapours    that    are  opposed  to  health,  these  gases  or 
vapours  are  incapable  of  originating,  although  they  may  be 
capable  of  feeding,  some  of  those  diseases,  such  as  cholera  or 
plague,  which  have  been  observed  at  all  times  to  come  firom  a 
warmer  climate.     There  must,  however,  be  some  first  origin  of 
these  diseases,  and  we  cannot  prove  that  the  first  origin  might 
not  take  place  in  our  climate,  although  it  seems  probable  that 
it  requires  a  warmer  sun  and  a  richer  vegetation  than  is  to  be 
found  in  the  north.    This,  however,  is  sufficiently  made  out— 
that, when  these  diseases  do  come  amongst  as,  they  take  root  with 
most  effect  in  those  places  where  decomposing  matter  is  found.  If 
we  were  to  suppose  a  seed  of  disease  planted  in  a  rich,  fertile  soil 
of  decomposing  matter,  we  should  give  a  pretty  fair  descrip- 
tion of  the  fostering  effect  of  impurity  on  disease.     It  would  in 
fact  appear  as  if  the  putrid  matter  itself  took  the  disease,  and 
transferred  it  to  the  living.   There  seems  to  be  nothing  entirelj 
opposed  to  this  view  of  the  oase.    The  question,  however,  is 
and  has  always  been — What  is  the  nature  of  that  substance 
which  may  be  said  to  form  the  seed  or  germ  of  the  disease  F 
Chemists  have  been  inclined  to  consider  it  a  substance  in  pvoont 
of  decay,  as  the  quotation  from  Liebig  already  given  shovi. 
Physiologists  ^nd  microsoopista  have  been  more  inclined  to  con* 
Met  it  as  an  organized  substance.    When  Gay  Luasao  passed 
a  bubble  of  air  into  the  juice  of  grapes,  and  found  that  fermenta- 
tion began  at  onooi  it  was  believed  that  the  oxygen  was  the 
prime  mover,  and  that,  when  onoe  began,  the  action  did  not 
cease.    When,  however,  Dusoh  and  Shroeder  found  that  flesh 
did  not  decompose  if  the  air  was  previously  passed  through  a 
good  filter  of  cotton  wool,  some  difficulty  was  thrown  on  the 
subject.     It  would  appear  as  if  oxygen  were  not  the  only  agent 
in  the  atmosphere  causing  decomposition.    The  investigatioDS 
of  M.  Pasteur,  who  found  the  suloject  in  this  uncertain  condi- 
tion, have  advanced  it  so  far  that  we  may  now  with  oertainij 
reason. in  the  belief  that  organized  substances  are  really  found 
in  great  abundance  iu  the  atmosphere  (in  all  places),  and  that 
they  are  the  cause  of  some  hitherto  entirely  mysterious  pheno- 
mena, putrefaction  included.     His  object  was  first  to  inquire 
into  the  possibility  of  spontaneous  generation,  and  he  found 
that  carefully  filtered  air  allowed  no  organisms  to  appear  in 
vegetable  solutions.     He  found  that  near  the  usual  surface  of 
the  ground  these  organisms  were  so  numerous  that  whenever 
a  vessel  containing  vegetable  matter  fit  for  their  growth  was 
opened  for  a  very  short  time  they  were  found  to  enter ;  that 
in  cellars  and  damp  and  quiet  places,  where  there  was  no 
air  or  dust  floating  about,  these  organisms  were  fewer ;  and 
that,  as  he  ascended  the  sides  of  the  Alps  and  the  Jura,  they 
diminished  in  number.    A  commission  of  the  French  Academy 
confirmed  his  results.     If  we  examine  previous  inquiries  into 
the  compounds  resulting  from  the  decomposition  of  oi^nio 
substances,  we  shall  find  nothing  which  is  at  all  calculated  to 
bring  out  such  an  intelligible  rational  view  of  the  origin  of 
many  diseases,   aud   also    of   some  phases    of   putrefaction. 
Chemists  when  they  have  examined  products  of  the  latter 
action  have  found  snlphnretted  hydrogen,  carbnretted  hydrogen, 
carbonic    acid,    nitrogen,   hydrogen,    ammonia,    acetic    acid, 
lactic    acid,    butyric   acid,  and    numerous    uncertain   bodies 
having  no  activity,  and  utterly  incapable  of  producing  those 
prodigious   results   that    are   found  when   that  force  begins 
to     work     which     produces     plague,     small-pox,     or    black 
death." 

I  did  not  enter  on  Pasteur's  groand — ^the  action  of  organ- 
isms in  producing  fermentation. 

After  these  opinions  and  the  detail  of  many  facts,  one  is 
mentioned  which  was  the  culminating  point  of  the  inquixy, 
and  has  led  to  a  mode  of  collecting  the  organic  particles  of  air. 
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which  I  may  call  established.  This  word  "established"  is 
used  beeaase  the  ezperioient  has  been  done  bj  others.  It  is 
given  in  these  few  bat  plain  words : — **  The  air  of  cowhonses 
and  stables  is  to  be  recognized  as  containing  more  particles 
than  the  air  of  the  street  in  which  my  laboratory  is,  and  of  the 
room  in  which  I  sit,  and  that  it  contains  minnte  bodies,  which 
sometimes  move,  if  not  at  first,  yet  after  a  tims,  even  if  the  bottle 
h€i8  not  been  opened  in  the  interval.  There  is  found  in  reality 
a  considerable  mass  of  debris  with  hairs  or  fine  fibres,  which 
even  the  eye,  or  at  least  a  good  pocket  lens,  can  detect.  After 
making  abont  two  dozen  trials,  we  have  not  been  able  to  obtain 
it  otherwise.  Even  in  the  quiet  office  at  the  laboratory  there 
seemed  some  indications." 

"I  foand  similar  indications  in  a  cowhonse  with  healthy 
cows ;  so  I  do  not  pretend  to  have  distinguished  the  poison  of 
cattle  plague  in  these  forms  ;  but  it  is  clear  that  where  these 
exist  there  may  be  room  for  any  ferment  or  fomites  of  disease ; 
and  I  do  not  doubt  that  one  class  is  the  poison  itself  in  its 
earliest  stage.     It  would  be  interesting  to  develop  it  farther." 

I  do  not  detail  the  examination  made  of  the  condensed  air 
bronght  from  a  cowhonse  by  Mr.  Crookes,  nor  do  I  detail  the 
examination  of  the  cotton  throngh  which  Mr.  Crookes  had 
passed  the  air,  nor  the  glycerine  surfaces  exposed  to  the  air  of 
cowhouses,  which  also  was  done  by  Mr.  Crookes.  My  object 
at  present  is  not  to  give  a  history,  but  a  few  of  the  prominent 
points  so  far  as  relates  solely  to  my  own  part. 

These  experiments  were  repeated  on  air  in  Manchester.  A 
paper  was  read  on  the  30th  March,  1868,  to  the  Lit.  and  Phil. 
Society,  Manchester.  Dr.  Schunck  in  the  chair.  To  quote  a 
part: — 

**  Lately  I  tried  the  same  plan  on  a  larger  scale.  A  bottle  of 
the  capacity  of  4*990  c.c.  was  filled  with  air  and  shaken  with 
water.  The  bottle  was  again  filled  and  shaken  with  the  same 
water,  and  this  was  repeated  500  times,  nearly  equal  to  2^  millions 
cb.c,  or  2'495  litres.  As  this  could  not  be  done  in  a  short 
time,  there  was  considerable  variety  of  weather,  but  chiefly  dry 
with  a  westerly  wind.  The  operation  was  conducted  behind 
my  laboratory,  in  the  neighbourhood  of  places  not  very  clear, 
it  is  tme,  but  from  which  the  wind  was  blowing  to  all  parts 
of  the  town.  I  did  not  observe  any  dust  blowing,  but  if  there 
were  dnst,  it  was  such  as  we  may  be  called  on  to  breathe.  The 
liquid  was  clonded,  and  the  unaided  eye  could  perceive  that 
particles  very  light  were  floating.  When  examined  by  a  micro- 
scope the  scene  was  varied  in  a  very  high  degree — there  was 
evidently  organic  life.  I  thought  it  better  to  carry  the  whole 
to  Mr.  Dancer,  and  to  leave  him  to  do  the  rest,  as  my  knowledge 
of  microscopic  forms  is  so  trifling  compared  to  his." 

Having  for  years  therefore  convinced  myself  of  these 
resnits,  I  took  the  air  washings  to  Mr.  Dancer,  of  Manchester, 
whose  experience  in  microscopic  objects  is  so  great  that  I  was 
certain  to  be  corrected  if  I  erred,  and  if  I  did  not  err  I  should 
be  tanght  more.  His  examination  is  very  beantifnl,  and  it 
shows  not  only  organic  substances,  but  very  many  in  quality 
and  inconceivably  many  as  to  quantity.  The  whole  cannot  be 
be  quoted,  but  the  following  will  suffice. 

"  The  water  was  first  examined  with  a  power  of  50  diameters 
only,  for  the  purpose  of  getting  a  general  knowledge  of  its  con- 
tents. Afterwards  magnifying  powers  varying  from  120  to 
1,600  diameters  were  employed. 

''During  the  first  observations,  few  living  organisms  were 
noticed;  but,  as  it  afterwards  proved,  the  germs  of  plant 
and  animal  life  (probably  in  i*.  dormant  condition)  were 
present. 

"  1st.  Fungoid  Matter. — Spores  or  sporidisB  appeared  in 
nnmbers,  and,  to  ascertain  as  nearly  as  possible  the  numerical 
proportion  of  these  minute  bodies  in  a  single  drop  of  the  fluid, 
the  contents  of  the  bottle  were  well  shaken,  and  then  one  drop 
was  taken  up  with  a  pipette ;  this  was  spread  out  by  compres- 
sion to  a  circle  half  an  inch  in  diameter.  A  magnifying  power 
was  then  employed  which  gave  a  field  of  view  of  an  area 
exactly  100th  of  an  inch  in  diameter,  and  it  was  found  that 


more  than  100  spores  were  contained  in  this  space;  conse 
quently,  the  average  number  of  spores  in  a  single  drop  woul 
be  250,000. 

"On  the  third  day  a  number  of  ciliated  zoospores  were  ob- 
served moving  freely  among  the  sporidise. 

*'  Some  of  this  formed  a  very  interesting  object,  with  a  high 
power,  and  the  greater  portion  exhibited  what  is  called  pitted 
structure.  The  larger  particles  of  this  had  evidently  been  par- 
tially burnt  and  quite  brown  in  colour,  and  were  from  coni- 
ferous plants,  showing  with  great  distinctness  the  broad 
marginal  bands  surrounding  the  pits ;  others  had  reticulations 
small  in  diameter.  They  reminded  me  of  perforated  particles 
so  abundant  in  some  kinds  of  coal. 

"  Along  with  these  reticulated  objects  were  fragments  of 
vegetation,  resembling  in  structure  hay  and  straw  and  hay 
seeds,  and  some  extremely  thin  and  transparent  tissue  show- 
ing no  structure. 

"A  few  hairs  of  leaves  of  plants  and  fibres,  similar  in 
appearance  to  flax,  were  seen,  and  as  might  have  been  expected 
in  this  city,  cotton  filaments,  some  white,  others  coloured, 
were  numerous — red  and  blue  being  the  predominant  colours. 
A  few  granules  of  starch,  seen  by  the  aid  of  the  polariscope, 
and  several  long  elliptical  bodies,  similar  to  the  pollen  of  the 
lily,  were  noticed.  After  this  dnst  from  the  atmosphere  had 
been  kept  quiet  for  three  or  four  days,  animalcules  made  their 
appearance  in  considerable  numbers,  the  monads  being  the 
most  numerous.  Amongst  these  were  noticed  some  compara- 
tively large  specimens  of  Taramecium  aurelia^  in  company  with 
some  very  active  rotifersB ;  but  after  a  few  days  the  animal  life 
rapidly  decreased,  and  in  twelve  days  no  animalcules  could  be 
detected. 

"  For  the  purpose  of  obtaining  a  rough  approximation  of 
the  number  of  spores  or  germs  of  organic  matter  contained 
in  the  fluid  received  from  Dr.  Smith,  I  measnred  a  quantity 
by  the  pipette,  and  found  it  contained  150  drops  of  the  size 
used  in  each  examination.  Now  I  have  previously  stated  that 
in  each  drop  there  were  abont  250,000  of  these  spores,  and  as 
there  were  150  drops  the  sum  total  reaches  the  startling  num- 
ber of  37i  millions." 

After  these  examples,  the  first  being  twenty-four  years 
earlier  than  the  last,  I  need  not  add  that  my  certain  know- 
ledge is  that  particles  both  organic  and  inorganic  are  found 
in  air. 

Further,  that  some  of  the  organic  particles  are  organized. 
Lime,  soda,  sulphates,  and  chlorides  have  been  mentioned  in 
another  paper  as  being  found,  coal  ash,  and  of  course  carbon, 
and  to  some  extent  the  amount  measured.  In  railway  carriages 
we  even  breathe  rolled  plates  of  metallic  iron  which  are  large 
enough  to  be  seen  by  the  naked  eye. 

Some  of  the  most  difficult  particles  to  remove  are  those  of 
coal  smoke.  They  are  oily  or  tarry,  or  both.  These  are  in- 
stances of  organic  and  not  organized  particles. 

For  two  years  I  have  been  endeavouring  to  measure  with 
certainty  the  amount  of  nitrogen  in  the  organic  matter,  sepa- 
rating it  from  the  inorganic.  Some  of  the  results  are  in  the 
last  *'  Report  of  the  Proceedings  under  the  Alkali  Act,"  and 
have  been  pretty  extensively  published.  Other  results  are  soon 
to  be  published. 

I  have  not  yet  spoken  of  my  work.  On  tlis  Air  of  Mines,  where 
drawings  of  the  particles  of  solid  matter  are  given  (in  a  long 
report  published  by  the  Mines  Commission  in  1864),  because 
the  air  was  from  exceptional  places.  Still,  similar  results  are 
got  above  ground.  In  the  small  tubes  containing  air  from  the 
mines  and  solids  I  waa  able  to  detect  very  distinctly  organic 
matter  and  to  measure  the  ammonia. 

Still,  the  best  proofs  are  in  the  sight  of  actual  forms  and  the 
moving  objects.  In  finding  these  with  many  accessories  I 
consider  th^ir  existence  in  the  air  of  such  places  as  were  tried 
proved  beyond  all  doubt,  also  long  ago  proved.  We  now  re- 
quire good  microscopists  to  examine  the  individual  forms  and 
to  find  if  every  disease  has  one  peculiar  to  itselfi  as  Mr.  Bailey 
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finds  every  class  of  plants  has  its  own  pecnliar  pollen.  That  is 
probably  the  next  most  prolific  field  for  those  who  desire  some- 
thing more  on  the  snbject. 

We  mnst  not  be  panic-stricken  because  of  these  forms.  Some 
are  very  hartfal,  bat  it  may  be  that  others  are  reqnired  for  the 


maintenance  of  healthy  animal  life  of  the  highest  order,  exactly 
as  in  vegetable  fermentation.  We  mast  purify  the  air  within 
the  limits  of  natnral  intention,  and  be  carefal  that  we  do  not 
overstep  its  bonndaries. — Paper  read  before  the  Literary  and 
PhUosopkical  Society  of  Maaicheeter,  Jan.  25. 


ADDITIONS  TO  THE  MENAGEBIE  OF  THE  ZOOIiOGICAL  GAEDENS,  EEGENT'S  PAEK. 

From  January  30th  to  February  Bth,  1870. 


Kune. 


4  Fine  Grosbeaks  (Cory thus  enncleator)  2  S  and  2  $ 

2  Chinese  Pigs  (Sus  sorofa,  var.  sinensis)  $    

2  Summer  Dacks  (Aiz  sponsa)  $  

1  Spotted  Cayj  (Calogenys  paca)  

2  Pairs  Mandarin  Dacks  (Aix  galerioitlata) 

2  Mandarin  Daoks  (Aix  galericalata)  $    

2  Mooking-birks  (Mimas  polyglottns)  

1  Blaok-sided  Hangnest  (Icterus  abeUloBi)* 

1  Cat-bird  (Galeoscoptes  carolinensis) 

1  Solitary  Thrush  (Petrooinoha  oyanea)    

7  Baddy  Finches  (Carpodaoos  Erythrinus)  

1  Maoaqne  Monkey  (Maoacus  oynomolgns)  S 

1  Bonnet  Monkey  (Macaous  radiatus)  , 

1  Macaque  Monkey  (Macacus  cynomolgros)  S 

1  Ditto  ditto  


Conntry. 


British  Islands 

China    

North  America 

Trinidad    

China    

Ditto 

North  America 

Mexico 

North  America 

Europe 

Siberia  

India 

Continental  India. . . 

India 

Ditto 


How  obtained. 


Purchased 

Presented  by  Alfred  G.  Stagg,  Esq 

Purchased 

Presented  by  E.  C.  Moore,  Esq 

Purchased 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Presented  by  T.  Douglas  Murray,  Esq. 

Deposited  by  Lieut.-Col.  Addison 

Ditto : 

Deposited  by  Capt.  Wingfield   


Where  placed  in  Oerdeai. 


Western  Ayiary 

Top  Yard 

Roand  Pond 

Bodent-hooae 

Mandarin  Pond 

Ditto 

Western  Ayiary 

Ditto 

Ditto 

Ditto 

Ditto 

Monkey-house 

Ditto 

Ditto 

Ditto 


i  M»le. 


9  Female. 


THE  WAJISOP  AfiRO- STEAM  ENGINE. 

N  the  Times  of  the  24th  of  Aagnst,  1869,  in  the  report 
of  the  proceedings  of  the  British  Association  for  the 
Advancement  of  Science,  there  was  a  short  abstract 
of  a  paper  by  Mr.  Eaton,  giving  an  account  of  certain 
economical  improvements  in  obtaining  motive-power.  The 
essential  featare  of  the  arrangement  described  was  the  addi- 
tion of  an  air-pnmp  to  an  ordinary  high-pressnre  steam-engine. 
Air  condensed  from  this  pump  was  driven  into  a  tnbe,  which 
was  carried  at  first  within  the  ezhanst  steam -pipe,  next  in  a 
spiral  course  within  the  fannel,  and  which  finally  entered  at  the 
lower  part  of  the  boiler,  where  it  terminated  in  a  large  circle, 
pierced  by  nameroas  very  fine  openings,  from  which  the  com- 
pressed and  heated  air  babbled  up  throngh  the  water,  imparting 
heat  to  it,  breaking  up  its  cohesion,  and,  so  to  speak,  preparing 
it  for  eballition.  The  original  idea  of  the  inventor  was  simply 
to  economize  fuel  in  the  prodaction  of  force.  He  conceived  that 
the  air  would  not  only  preserve  and  convey  to  the  water  a  large 
amount  of  heat  that  would  otherwise  be  wasted,  bat  that  the 
bubbles  would  enormously  increase  the  surface  on  which  heat 
could  act,  and  would  represent,  in  effect,  an  infinite  number  of 
minute  tubes.  He  thus  expected  to  boil  the  water  with  less 
expenditure  of  coal,  and  the  results  of  his  experiments,  after 
preliminary  difficulties  had  been  overcome,  were  sufficiently 
satisfactory  to  justify  expectations  of  great  ultimate  success. 
The  inventor  himself,  Mr.  George  Warsop,  is  a  working  me- 
chanic who  has  long  been  favourably  known  at  Nottingham, 
where  he  resides,  as  the  possessor  in  an  unusual  degree  of  the 
inventive  faculty ;  and  Mr.  Eaton,  also  of  Nottingham,  to  whose 
paper  we  have  referred,  has  supplied  him  with  the  necessary 
means  for  the  development  of  his  plans,  as  well  as  with  facilities 
of  access  to  men  of  science  and  practical  engineers.  As  soon 
as  he  became  satisfied  of  the  actual  value  of  his  invention,  Mr. 
Warsop  obtained  a  patent,  of  which  Mr.  Eaton  and  he  are  now 
joint  owners.  They  have  given  to  their  improved  engine  the 
somewhat  remarkable  Greco-Saxon  appellation  which  stands  at 
the  head  of  the  present  article,  and  they  are  now  prepared  to 
bring  it  into  general  operation. 

The  first  impartial  report  on  the  working  of  the  improve- 
ment was  furnished  by  Messrs.  Easton  &  Amos,  who  were 
commissioned  by  Mr.  Eaton  to  go  to  Nottingham,  and  to  con- 


*  KeTer  preTiomly  exhibited. 

duct  a  series  of  experiments  with  a  stationary  engine  there  set 
up.  As  the  air-pamp  could  be  put  out  of  gear  at  any 
time,  these  experiments  were  comparative,  and  were  made  upon 
the  same  engine,  with  and  without  the  addition  of  the  Warsop 
system.  Messrs.  Easton  &  Amos  found  an  engine  on  the 
ordinary  overhead  direct-action  system,  having  the  usual  slide- 
valve  motion,  and  the  addition  of  a  compressing  air-pump, 
worked  by  a  throw  formed  in  the  crank-shafl.  A  feed-pamp 
of  the  common  kind  supplied  the  boiler,  which  was  of  the 
Cornish  multitubular  description,  seated  in  brickwork,  and 
famished  with  the  usual  mountings  and  fittings.  The  air,  on 
leaving  the  compressing  pump,  was  passed  into  a  coil  inclosed 
in  a  vertical  exhaust-heater,  and  continued  within  the  exhaust 
pipe.  Passing  from  this  into  another  coil  descending  within 
the  chimney  uptake,  it  entered  a  line  of  pipes  contained  in  the 
flues  beneath  the  boiler.  Traversing  a  coil  in  the  smoke-box  of 
sufficiently  large  diameter  to  allow  the  boiler  tubes  to  be  freely 
cleaned,  it  passed  again  through  the  flue  pipes  on  its  return, 
and  entered  the  boiler  by  means  of  a  check  valve  at  the  front. 
From  this  it  made  its  passage  into  the  water  through  a  per- 
forated distributing  pipe  coming  beneath  the  fii'e  flue,  and 
allowing  it  to  escape  in  numerous  small  jets.  The  air  was 
thus  entirely  heated  by  the  waste  gases,  &c.,  on  their  passage 
to  the  chimney,  and  by  the  heat  taken  up  from  the  exhaast 
steam  in  the  passage  through  the  heater  or  regenerator.  A 
Prony  break,  with  all  the  latest  improvements,  was  employed 
as  the  measure  of  useful  work  done ;  and  the  experiments  were 
conducted  in  accordance  with  the  following  programme  : — 

1.  To  get  the  engine  into  regular  and  steady  working  order, 
the  firing  even  and  constant,  and  then  to  ascertain  what  load 
upon  the  friction  break  could  be  properly  maintained;  the 
starting  valve  being  fully  open  and  the  boiler  pressure  being 
kept  at  what  could  be  regularly  and  comfortably  sustained  by 
the  steady  firing  before  mentioned,  the  engine  working  as  a 
simple  steam-engine  under  these  circumstances. 

2.  To  draw  the  fire  completely,  lighting  again  immediately 
with  weighed  coal ;  and,  allowing  a  few  pounds  of  pressare 
to  accumulate  (in  compensation  for  the  falling  off  of  pres- 
sare occasioned  by  drawing  the  fire),  to  start  immediately, 
with  the  ascertained  proper  load  upon  the  break,  and  to  rnn  a 
continuous  steady  trial  for  a  considerable  time,  taking  indicator 
diagrams,  noting  the  pressure  and  temperature  inside  the  boiler, 
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and  generally  determining  the  amonnt  of  work  performed  by  a 
given  qnantitj  of  fael,  the  consumption  of  which  wonld  conclude 
the  trial  by  bringing  the  engine  to  a  stand-stiU. 

3.  With  the  same  break-load  and  the  conditions  in  all  respects 
the  same,  to  run  a  like  trial  with  the  engine  in  its  combined 
form,  noting  the  same  points  and  again  determining  the  amount 
of  work  performed  by  a  given  quantity  of  fuel. 

4.  To  ascertain  by  friction  diagrams  the  power  consumed  in 
working  the  air-pump. 

The  gross  result  obtained  was  that  the  engine  consumed 
1401b.  of  coal,  when  working  with  steam  alone,  in  196  minutesi 
and,  when  working  with  steam  and  air,  in  234  minutes.  During 
the  former  period  the  break,  weighted  with  1201b.,  made  a  total 
of  17,825  revolutions,  or  an  ayerage  of  90*94  per  minute,  and 
daring  the  latter  a  total  of  22,815  revolutions,  or  an  average  of 
97*5  per  minute.  With  steam  alone  the  gross  horse-power  of 
useful  work  done  during  the  experiment  amounted  to  1,115*7 ; 
with  steam  and  air,  to  1,428*05.  On  the  Warsop  system  the 
fuel  not  only  lasted  longer,  but  it  also  produced  a  greater  effect 
during  an  equal  period  of  time. 

It  was  then  thought  desirable  to  institute  a  further  series  of 
experiments,  under  conditions  which  would  obtain  in  ordinary 
daily  work,  and  which  may  be  thus  stated  : — 

1.  Maintaining  the  break-load  as  before  (1201b.)i  to  fire 
evenly  and  steadily  with  weighed  coal,  and  to  drive  at  as 
uniform  a  rate  as  possible,  doing  the  greatest  possible  amount 
of  work  with  the  fuel  allowed,  and  discontinuing  the  experiment 
when,  owing  to  the  expenditure  of  fuel,  the  engine  could  no 
longer  maintain  her  speed,  and  the  steam  pressure  ran  down ; 
the  engine  to  be  working  in  the  combined  form,  and  care  being 
taken  to  note  the  pressure  and  temperature  in  the  boiler,  the 
pressure  in  the  air-main,  the  amount  of  feed  water  supplied  to 
the  boiler,  and  the  power  developed. 

2.  Under  like  circumstances  to  run  a  corresponding  trial  with 
the  air-pump  disconnected,  and  to  note  the  same  facts  as  before. 

The  results  are  stated  below,  it  being  premised  that  the  ex- 
periments were  always  commenced  with  a  boiler  pressure  of 
501b. ;  and  that,  according  to  the  practice  of  the  Boyal  Agri- 
cultural Society,  the  fuel  was  deemed  to  be  exhausted  when  90 
revolutions  of  the  engine  per  minute  could  no  longer  be  main- 
tained.— Goal  consumed,  with  steam  and  air,  1201b. ;  with  steam 
only,  1201b. ;  duration  of  experiment,  with  steam  and  air,  153 
minutes  ;  with  steam  only,  112  minutes ;  number  of  revolutions 
of  break,  with  steam  and  air,  15,433 ;  with  steam  only,  10,500 ; 
average  number  of  revolutions  per  minute,  with  steam  and  air, 
100*8;  ¥rith  steam  only,  93*75.  Gross  horse-power  of  useful 
work  done  during  experiment,  with  steam  and  air,  965*9  ;  with 
steam  only,  657*22.  Average  horse-power  of  ditto,  with  steam 
and  air,  6*31 ;  with  steam  only,  5*86.  Founds  of  water  con- 
sumed for  each  pound  of  coal  burnt,  with  steam  and  air,  8*37 ; 
with  steam  only,  6*13. 

In  considering  the  value  to  be  attached  to  these  results,  it 
was  plain  that  the  comparatively  inferior  performance  of  an 
ordinary  "  commercial  engine  "  left  a  larger  margin  for  im- 
provement than  would  be  likely  to  exist  in  engines  of  the  best 
finish  and  quality.    At  the  same  time  the  experimental  saving 
of  fnel  by  the  Warsop  system  amounted  to  no  less  than  47  per 
mnt, ;  and  even  half  of  this  saving,  if  it  could  be  realized  in 
actual  practice,  would  add  enormously  to  the  usefulness  of 
«leam-power,  especially  for  the  purpose  of  either  land  or  water 
inuiait.     The  system  is  said  by  the  inventor  to  be  particularly 
^ell  adapted  to  railway  locomotives ;  but  with  these  none  but 
yrtvate  experiments  have  as  yet  been  made.     In  navigation, 
iiowever,  we  are  able  to  record  the  commencement  of  actual 
Irork,  since  an  iron  screw  steamer  with  a  Warsop  engine  has 
bmlt  at  Middlesbrongh-upon-Tees,  and  is  at  present  carry- 
cargo.     She  is  named  the  Fox,  and  b  intended  for  coasting 

rposes.     She  is   schooner-rigged,  carries  230  tons  of  dead 

ight,  and  was  built  by  Messrs.  Backhouse  &  Dixon,  of 
Eiddlesbrongh,  for  her  owners,  Messrs.  Williams  &  Purvis, 
[er  engines  are  by  Messrs.  Joy  &  Co.,  of  Middlesbrough,  and 


have  a  high-pressure  boiler  weighted  to  60  lb.,  and  two  cylin- 
ders of  15^  in.,  diameter  and  13  in.  stroke.  The  boiler  is  verti- 
cal and  cylindrical,  with  cylindrical  furnace  inside  and  cross 
tubes  from  side  to  side,  the  uptake  passing  through  the  steam 
as  superheater.  The  air-pump  is  placed  vertically  above  one 
of  the  cylinders,  and  its  piston  is  11  in.  in  diameter,  with  8  in. 
stroke.  The  first  trial  trip  of  the  Fox  was  made  on  the  13th 
of  December,  1869.  She  left  Middleshrough  at  11.41  a.m.,  and 
went  down  the  Tees  under  steam  only,  with  a  strong  land  wind 
blowing.  She  had  neither  ballast  nor  cargo,  and  rolled  very 
much.  She  crossed  the  bar  about  12.20,  and  got  out  to  sea. 
The  steam -pressure  was  let  down  to  28  lb.,  with  only  2  in.  of 
water  in  the  gauge-glass,  and  a  thin  fire.  At  12.40  the  air  was 
turned  on,  with  the  engine  feed-pump  at  full  work  pumping 
through  the  feed-heater,  and  the  donkey  running  slowly,  pnmp- 
ing  cold  water  into  the  boiler.  At  12.58  the  boiler-pressure  bad 
gone  up  to  55  lb.,  and  from  the  continued  feed  the  water  in  the 
glass  stood  at  10  in.  The  engines  were  allowed  full  steam  both 
at  the  stop- valve  and  at  the  expansion  lever.  At  1.30  and 
thenceforward,  the  engines  still  working  full  speed,  the  boiler 
pressure  stood  at  60  lb.,  and  there  was  no  priming.  As  an 
experiment,  with  this  pressure  and  the  screw  making  112 
revolutions,  the  air  was  shut  off.  Within  two  minutes  water 
began  to  pass  into  the  cylinders,  and  in  three  minutes  the 
revolutions  had  fallen  to  100.  The  air  was  again  turned  on, 
and  in  three  minutes  all  priming  had  ceased,  and  the  screw  was 
again  making  112  revolutions.  From  the  heavy  wind  and  the 
lightness  of  the  vessel  she  was  scarcely  manageable,  and  the 
trip  was  brought  to  a  premature  close,  having  shown  only  that 
the  engines  worked  well,  and  that  the  Warsop  system  pre- 
vented priming.  A  few  days  later  she  was  taking  cargo  from 
Middlesbrough  to  Berwick,  when,  between  Hartlepool  and 
Shields,  with  the  Warsop  system  in  full  operation,  a  pressure  of 
60  it).,  and  the  screw  making  126  revolutions,  the  nut  of  a 
valve  broke  and  disabled  the  air-pump  for  a  time.  It  was 
immediately  necessary  to  reduce  the  pressure  on  account  of 
priming,  and  nothing  above  30  lb.  and  90  revolutions  of  the 
screw  could  be  maintained  for  the  rest  of  the  trip.  The  cap- 
tain calculated  that  the  stoppage  of  the  air-supply  lost  three 
hours'  time  in  a  passage  that  occupied  eleven. 

The  next  trip  of  the  Fox  was  to  Aberdeen,  and  on  this,  after 
five  hours'  steaming  on  the  Warsop  system,  the  air  was  turned 
off,  and  she  was  kept  for  five  hours  under  steam  alone.  In 
the  five  hours  under  steam  and  air  she  ran  by  log  32^  miles, 
averaging  97^  revolutions  per  minute,  and  with  an  average 
boiler  pressure  of  50  lb.,  and  no  priming.  In  the  five  hours 
under  steam  alone  she  ran  by  log  24i  miler,  averaging  only  71 
revolutions  per  minute,  with  an  average  pressure  of  35  lb.,  and 
primed  whenever  the  pressure  reached  39.  Under  steam  alone 
the  consumption  of  coal  was  3451b.  per  hour,  and  under  steam 
and  air  it  was  271  lb.  per  hour;  showing  a  saving  of  273  per 
cent,  of  fuel,  besides  the  increase  in  the  rate  of  speed.  It  will 
be  observed  that  the  speed  was  never  high,  but  the  engines  of 
the  Fox  are  only  of  35-horse  power,  and  are  not  calculated  to 
lift  her  cargo  at  any  rapid  rate.  The  representative  of  the 
patentees  had  considerable  difficulty  in  persuading  the  captain 
and  the  engineer  to  complete  the  five  hours  under  steam  alone. 
They  said  that  they  had  evidence  enough,  and  that  they  wanted 
to  get  on. 

The  Fox  has  now  been  chartered  by  Messrs.  Breslauer  and 
Co.,  of  Qraoechuroh-street,  to  run  as  a  regular  trader  for  the 
conveyance  of  goods  between  London  and  Exeter.  There  is  a 
sister  ship,  the  Lynx,  belonging  to  the  same  owners,  and  pre- 
cisely similar  to  the  Fox  in  all  respects,  except  that  her  engines 
have  no  air-pump.  Arrangements  have  been  made  to  compare 
the  performances  of  the  two  vessels  over  a .  period  of  some 
months,  noting  their  number  of  hours  under  steam,  the  total 
distance  accomplished,  and  the  total  coal  consumed  by  each. 

The  question  of  priming  is  regarded  by  naval  engineers  as 
one  of  high  importance;  and,  for  the  sake  of  those  not  con- 
versant with  the  subject,  it  may  be  as  well  to  explain  what  it 
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means.  The  primiog  of  a  steam-engino  is  aDalogoos  to  the 
'*  boiling  over  "  of  a  saacepan.  Instead  of  steain  alone  leaving 
the  boiler,  water  goes  with  it,  and,  by  passing  into  the  cylin- 
ders, materially  impairs  the  work.  The  water  then  escapes 
from  the  cylinders  with  the  ezhanst  steam,  goes  into  the  funnel, 
mingles  there  with  soot  and  smoke,  and  descends  in  a  black 
shower  npon  the  unfortunate  occupants  of  the  deck.  Besides 
wasting  power  and  producing  dirt  and  annoyance,  priming  often 
produces  danger.  It  consumes  the  water  so  much  in  excess  of 
the  ordinary  rate  that,  if  special  attention  be  not  paid  to  the 
gange-glass,  it  may  easily  fall  too  low,  and  the  result  may  be 
an  explosion.  To  this  cause  the  recent  melancholy  accident  on 
board  the  Thistle  is  supposed  to  have  been  dae. 

Among  the  causes  of  priming,  two  are  especially  prominent. 
They  are — dirtiness  of  the  water,  leading  to  the  formation  of 
a  viscid  scam  on  its  surface,  and  a  high  degree  of  boiler  pres- 
sure. It  is  presumed  that  the  air  prevents  priming  by  breaking 
the  continuity  of  the  scum  ;  but,  whatever  may  be  the  explana- 
tion, the  few  trials  hitherto  made  seem  to  show  that  the 
Warsop  system  will  permit  a  high  rate  of  pressure  to  be  used 
without  priming  being  produced.  On  one  of  the  trial  trips  of 
the  Fox,  she  had  on  board  the  captain  of  a  new  tug-boat  about 
to  proceed  to  China  for  river  service.  He  was  so  satisfied  of 
the  value  of  the  invention  on  this  ground  alone,  that  he  imme- 
diately gave  orders  for  the  addition  of  the  air  apparatus  to  his 
engines.  It  may  be  noted  as  a  curious  fact  that  the  opening 
of  the  Suez  Canal,  by  allowing  a  quicker  passage  to  China,  gave 
time  for  the  alteration  to  be  made  without  delaying  the  probable 
arrival  of  the  boat  beyond  the  period  originally  fixed  for  it. 

The  agitation  of  the  water  by  the  upward  passage  of  the 
air  has  also  been  found  in  great  measure  to  prevent  incrusta- 
tion of  the  boilers  either  by  lime  or  salt.  On  this  point  it 
would  at  present  be  premature  to  speak  with  any  certainty  ; 
but  there  can  bo  little  doubt  that,  at  least,  a  great  difference  is 
produced. 

We  have  said  enough  to  show  that  the  invention  of  Mr. 
Warsop  possesses  no  small  claim  to  the  attention  of  engineers, 
and  of  all  employers  of  steam  power.  Its  value  has  still  to 
be  tested  by  careful  and  sufficiently  prolonged  experiments, 
conducted  by  skilled  and  impartial  observers.  But  for  these 
we  shall  not  have  long  to  wait.  Stationary  engines  of  the  kind 
are  already  in  fall  operation  at  various  places.  There  is  one 
at  the  engineering  works  of  Messrs.  Robert  Daglish  &  Co., 
at  St.  Helens ;  and  another  at  the  shipbuilding  yard  of 
Messrs.  Wigham  Bichardson  &  Co.,  on  the  Tyne.  A  third  is 
in  use  at  the  doubling  mill  of  Messrs.  Thackeray,  of  Notting- 
ham. Others  are  in  course  of  being  erected  at  the  works  of 
Messrs.  Backhouse  &  Dixon,  of  Middlesbrough ;  Messrs.  Kit- 
son,  of  Leeds ;  Blair,  of  Stockton ;  and  Bobey,  of  Lincoln ; 
licenses  have  been  applied  for  from  San  Francisco  for  the  use 
of  the  patent  for  portable  and  traction  engines ;  and  it  is  also 
about  to  be  applied  on  engines  of  600-horse  power  at  the 
New  York  public  waterworks.  At  the  works  of  Messrs.  Easton 
&  Amos,  Southwark,  a  Warsop  engine  of  the  highest  finish  is 
being  built  and  will  shortly  be  open  to  the  inspection  of  any 
who  may  desire  to  see  it.  The  system  has  as  yet  only  been 
made  profitably  applicable  to  high-pressure  boilers,  but  the 
inventor  feels  assured  that  he  will  shortly  overcome  certain 
difficulties  of  detail  which  have  hitherto  diminished  the  economy 
of  its  application  to  condensing  engines  also.  The  history  of 
inventions  is  one  of  trials,  of  discouragements ;  often,  also,  of 
ultimate  and  brilliant  success.  The  Warsop  engine  may  yet 
be  found  to  have  drawbacks  that  will  militate  against  its  use- 
fulness; but,  BO  far  as  an  experience  extending  over  nearly 
twelve  months  teaches,  such  drawbacks  are  not  perceptible. 
If  it  should  be  found  to  fulfil  only  half  its  present  promise,  it 
will  effect  an  annual  saving  the  amount  of  which  it  would  be 
almost  impossible  to  calculate,  and  its  use  would  become  a 
matter  of  necessity  wherever  the  profits  of  manufacture  are 
curtailed  by  the  influence  of  competition.  No  merchant  steamer 
could  dispense  with  it,  and,  by  enabling  ships  of  war  to  keep 


the  sea,  it  would  become  of  equal  importance  to  the  states- 
man.— TSmes, 


ON  MANGANESE  AND  SOME  OF  ITS  COMPOUNDS. 

BT   FBOFESSOR  CHARLES  A.   JOY. 

In  Two  Parts.— Part  II. 

{N  reference  to  the  applications  of  the  compounds  of 
manganese  to  the  arts,  it  may  be  well  to  mention  a 
few  of  them  in  this  connection. 

Violet  Colour, — A  very  rich  violet  colour  is  pre- 
pared by  fusing  finely  pulverized  pyrolnsite  and  phosphoric  acid 
in  proper  proportions,  digesting  in  ammonia,  filtering,  evaporat* 
ing  to  dryness,  and  treating  with  water ;  a  violet  powder  re- 
mains, called  Nuremberg  violet. 

Oree7i  Colour. — Manganese  green  is  the  manganate  of  baryta, 
and  can  be  represented  by  the  formula  3  BaO,  2MnOs.  It  pos- 
sesses a  fine  green  colour,  and  is  much  safer  than  arsenic 
pigments. 

Permanganate  of  Potcuh, — This  valuable  salt  can  be  pre- 
pared by  passing  chlorine  gas  through  a  solution  of  the  simple 
manganate.  This  is  said  to  be  a  more  economical  way  for  its 
manufacture  than  the  old  methods. 

Permanganate  of  Soda, — This  salt  is  made  on  a  large  scale, 
by  heating  together  12  parts  anhydrous  caustic  soda,  36  parts 
soda  lye  of  1*337  sp.  gr.,  10  parts  chlorate  of  potash,  and  18 
parts  finely  pulverized  pyrolnsite.  This,  and  the  preceding 
salt,  are  of  great  value  in  chemistry,  on  account  of  the  fact  that 
they  contain  oxygen  gas  in  a  condition  suited  to  the  rapid 
oxidation  of  substances ;  a  property  that  renders  them  avail- 
able as  disinfectants  to  destroy  all  bad  odours,  to  bo  substituted 
for  ozone  in  bleaching,  and,  in  general,  to  bo  employed  as  power- 
ful oxidizing  agents.  The  salts  are  also  valuable  for  the  pre- 
paration of  perfectly  pure  oxygen. 

In  Class, — The  use  of  manganese  compounds  in  glass  manu- 
facture is  one  of  the  earliest  applications  of  this  element ;  but 
the  fact  that  glass  which  has  been  bleached  by  it  afterwards 
undergoes  a  marked  change,  and  in  the  course  of  a  few  months 
has  entirely  different  optical  properties,  is  not  generally  known. 

The  oxide  of  manganese  is  put  in  to  counteract  the  effect  of 
oxides  of  iron,  but,  in  course  of  time,  the  oxide  is  acted  upon 
by  the  light  and  air,  and  colours  the  glass  red.  Many  a  pho- 
tographer has  been  puzzled  to  know  why  the  glass  of  his  sky- 
light no  longer  lets  light  through  so  as  to  give  him  good 
pictures,  and  many  a  gardener  has  been  troubled  by  the  parched 
appearance  of  the  grape  vines  in  his  conservatory,  and  by  the 
decrease  in  the  yield  of  grapes ;  both  of  these  phenomena  are 
due  to  the  fact  of  the  presence  of  manganese  in  the  glass  and 
the  oonsequent  red  colour.  Bed  glass  will  not  permit  any 
chemical  rays  to  pass,  and  hence  the  photographer  can  take  no 
pictures.  The  same  colour  will  let  heat  through  to  parch  and 
dry  the  vines,  but  the  life-giving  rays  are  cut  off.  Thus,  as 
our  knowledge  increases,  we  must  order  our  glass  to  be  made 
according  to  the  laws  of  light  as  well  as  of  chemistry. 

Sulphuric  Acid. — When  water  impregnated  with  sulphurous 
acid  is  treated  with  sulphate  of  manganese,  the  sulphurous 
acid  is  changed  to  sulphuric  acid.  Here  is  a  use  of  the  oxidizing 
property  of  a  compound  of  manganese  that  may  offer  a  way 
to  important  manufactures.  It  works  on  a  small  scale,  and 
probably  would  on  a  large  one,  if  any  one  would  try  it. 

Oxygen, — ^The  mineral  pyrolnsite,  or  black  oxide  of  man* 
ganese,  has  long  been  employed  to  make  oxygen,  but  the  recent 
method  of  converting  it  into  manganate  of  soda,  and  after* 
wards  expelling  the  oxygen  by  heat,  is  less  familiar  td  us.  A 
better  method  than  the  manganate  of  soda  is  said  to  be  the 
employment  of  the  corresponding  lime  salt.  By  heating  lioM 
and  binoxide  of  manganese  in  a  current  of  air,  the  manganate 
of  lime  is  formed,  which  is  less  likely  to  fuse  than  the  sodt 
salt,  and  hence  is  more  readily  made.  If  the  air  be 
over  the  lime  for  a  considerable  time,  the  permanganate  of 
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will  form,  and  ibis  bids  fair  to  afford  us  tbo  permanganates 
in  a  ready  and  cbeap  way,  and  also  offers  a  metbod  for  isolating 
pare  permangauio  acid  by  decomposing  the  lime  salt  with 
snlpborio  acid.  By  mixing  tbe  permanganate  witb  tbe 
binozide  of  bariani,  we  shall  be  able  to  prepare  oxygen  gas  in 
the  cold,  by  simply  ponring  an  acid  npon  the  salts  in  a  flask, 
JQst  as  we  make  hydrogen  by  means  of  zinc  and  sulphuric  acid. 
We  have  gone  far  enough  in  our  sketch  to  show  that  the 
applications  of  manganese  are  very  numerous,  and  we  may 
reear  to  the  subject  again  at  some  future  time,  particularly 
as  wo  have  said  nothing  about  its  most  important  use  in  the 
manufacture  of  chlorine. — Scteiitific  American, 


ON  THE  CULTIVATION   OP   THE    JESUIT'S   BAEK 
(CINCHONA)  PLANT  IN  ENGLAND. 

BY  JOHN  SLIOT  noWABD,  F.L.8. 

|INCE  first  I  had  the  satisfaction  of  raising  the 
C.  officinalis  from  seed  sent  me  from  the  mountains 
of  Uritosinga,  I  have  devoted  some  attention  to  the 
cultivation  of  different  species  of  Cinchona  under 
glass.  This  has  extended  over  a  period  of  about  ten  years, 
during  the  larger  portion  of  which  my  experiments  have  been 
carried  on  in  a  conservatory  which  I  had  constructed  for  the 
purpose,  and  which,  though  on  quite  a  limited  scale,  enables 
me  to  estimato  what  might  be  done  by  means  of  the  appliances 
at  the  disposal  of  the  directors  of  our  botanic  gardens.  I  have 
worked  through  a  fair  amount  of  mistakes  and  misfortunes,  and 
have  DOW  about  twenty  different  forms  (species  or  varieties)  of 
Cinchona  in  various  stages  of  development ;  and  of  these,  re- 
oenOy  flowering,  one  plant  of  the  0.  officinalis,^  one  of  the  var. 
Colorada  del  Bey,  and  one  very  forward  in  bud  of  the  (as  yet 
nndesoribed)  0.  Forbesiana,  I  have  also  still  in  blossom  a 
plant  of  the  Howardia  Caracasensis  about  10  ft*  in  height,  and 
covered  with  flowers  for  the  last  two  or  three  months.  Such  a 
result,  if  exhibited  to  the  whole  pharmaceutical  world,  as  it 
might  be  at  Kew,  could  not  fail  to  excito  interest,  and,  more* 
over,  the  possession  of  living  plants  gives  the  opportunity  of 
observing  many  things  not  apparent  in  dried  specimens. 

The  facilities  thus  afforded  for  physiological  investigation  are 
also  Tery  important  to  those  who  delight  to  trace  the  beautiful 
contrivances  and  manifest  design  everywhere  apparent  in 
nature,  and  to  whom  well-observed  facte  are  more  interesting 
than  mere  mechanical  theories  of  vegetation.  As  an  instance, 
I  was  recently  examining,  together  with  a  botenist  well 
acquainted  with  the  CinchonsB  in  their  native  woods,  some 
beautiful  trebly-scrobiculate  leaves  of  mj  plante,  and  we 
agreed  that  inspection  demonstrated  the  improbability  of  a 
theory  recently  advanced  as  regards  the  scrobiculation,  which 
ascribes  ite  origin  to  an  inherited  defect  derived  from  the 
attacks  of  insecte.  The  truth  being,  on  the  contrary  (as  I 
hare  often  observed),  that  insects  are  not  found  to  attack  this 
part  of  the  leaf  in  preference,  but  are  much  more  addicted  to 
some  other  portion  of  the  plant.  The  additional  beauty  of  the 
leaf  derived  from  the  scrobicules  and  their  great  regularity 
most  be  seen  to  be  appreciated,  presenting  an  appearance  quite 
nnlike  that  of  an  accidentel  monstrosity. 

As  to  the  light  to  be  thus  thrown  on  botanical  arrangement, 
I  may  mention  the  opportunity  afforded  of  raising  the  seeds 
proceeding  from  the  same  bunch  of  capsules,  and  observing 
thus,  as  I  am  doing  at  the  present  moment,  the  amount  of 
Tariation  to  be  observed  in  the  children  of  one  parent  plant. 
The  very  difficulties  to  be  overcome  in  imiteting,  as  far  as 

^  Thii  pUnt  WM  cat  down,  and  the  prodaoe  of  tulph.  qainine  which  I  deriTed 
from  it  is  recorded  in  my  Quiuoloag  qf  ik«  Eatt  Indian  Plantation*,  p.  3.  It  is 
mow  acnin  grown  up  to  a  height  of  8ft.  Sin.  Mr.  Brooghton  hM  recently  found 
ia  Ato  ezeeptionaUy  fine  trees,  deeeendsnts  of  the  sister  of  tbe  aboTO,  6*2P  of 
panfied  alkaloids  per  cent. 

Or  solph^e  of  qninine  (obtained  crystallised)  8*48  per  cent. 

sulphate  of  omohonidtn  „  IM       „ 

A3so  dnchoniae. 


possible,  the  climate  and  soil  of  the  monntein  regions  of  the 
Andes,  presents  many  subjects  of  not  unfruitful  consideration. 

The  influence  of  light  upon  vegetetion  will  force  itself  upon 
the  attention  in  all  the  varied  aspecte  of  the  question,  as,  in- 
deed, presenting  some  of  the  most  formidable  difficulties  in  the 
cultivation  of  plante  so  sensitive  as  these  are  to  the  deficiency 
of  stimulus  in  the  dreary  months  of  winter,  and  to  the  excess 
both  of  heat  and  light  in  our  summer  above  that  to  which  they 
have  been  accustomed.  The  effect  of  different  coloured  rays, 
of  polarized  light,  of  a  greater  or  less  amount  of  actinism 
necessarily  comes  into  view. 

The  leaves  of  many  species  are  particularly  sensitive  to  light, 
and  turn  towards  the  rays  of  the  sun  in  a  manner  sufficiently 
remarkable.  In  some  kinds  the  structure  and  colouring  are 
very  beautiful,  and  would  quite  repay  cultivation  with  this 
object  in  view.  They  are  frequently  covered  with  a  lustrous 
epiderm,  as  described  by  Dr.  Weddell,  in  reference  to  the  Gali- 
saya.  This  epiderm  seems,  as  in  the  case  of  some  other  plante, 
largely  composed  of  wax ;  when  this  is  removed,  either  by  me- 
chanical injury  or  by  chemical  solvents,  the  leaf  suffers,  and 
the  oxidation  of  the  juices  becomes  manifest.  It  is  not  easy 
to  imagine  from  dried  specimens,  the  great  variety  of  structure 
and  characteristic  peculiarities  which  the  leaves  present ;  but 
when  once  well  observed,  the  aspect  of  the  plant  fixes  iteelf  in 
tlie  memory. 

The  respiration  of  plante,  as  affected  by  a  too  retentive  soil 
or  by  too  abundant  application  of  water  to  the  roote,  has  to  be 
studied,  and  it  is  also  necessary  to  mark  the  period  of  hyberna- 
tion or  repose,  and  to  encourage  rather  than  to  interfere  with 
rest  at  this  period — a  period  which  seems  in  India  to  be  very 
accurately  marked,  and  which  even  under  glass,  it  is  not  diffi- 
cult to  trace. 

Then  the  nutrition  of  the  plants  will  require  much  care.  It 
may,  at  first  sight,  seem  requisite  simply  to  provide  the  needed 
soil ;  and  very  pure  sand,  such  as  Reigate  sand,  rich  loam,  and 
bog  earth,  in  proportions  varying  according  to  the  species — 
when  mixed,  as  I  find  desirable,  with  broken  brick — will  suffi- 
ciently afford  this.  But  there  is  more  than  this ;  for  we  shall 
find,  if  we  study  the  plant,  that  it  is  desirable  to  supply  it  at 
the  period  of  its  most  active  vegetation  with  food  ministered, 
as  much  as  possible,  in  a  liquid  form,  and  therefore  more  easily 
assimilated.  For  as  regards  the  life  and  growth  of  the  plant, 
we  may,  in  a  certain  sense,  adopt  the  saying  of  Thales,  that 
"  all  things  are  from  water,"  for  all  things  must  be  in  solution 
(either  aqueous  or  aerial)  before  they  can  be  changed  into  the 
living  substonce  of  the  vegeteble.  Now,  the  natural  solvent  is 
rain  as  it  falls  from  the  clouds,  and  in  the  normal  stete  (as 
observed  by  Weddell  and  Markham)  of  the  GinchonsB,^  the 
roote  spread  superficially  through  a  loose  mass  of  earth  and 
decaying  vegetation,  amidst  which  they  absorb,  together  with 
the  rain-water,  various  mineral  substances,  and  also  gases, 
especially  carbonic  acid,  presented  to  the  spongioles  in  the 
manner  most  to  their  advantage. 

Mr.  H.  Stmve^  has  recently  demonstrated  the  existence,  under 
certein  conditions,  of  nitrate  of  ammonia,  together  with  ozone 
and  oxygenated  water  in  rain  and  snow;  and  M.  Deville  has 
found  in  snow  and  rain,  collected  in  the  neighbourhood  of  the 
hospice  of  tit.  Bernard,  a  similar  composition,  at  least  in  so  far 
as  nitric  acid  and  ammonia  being  present  in  greater  or  less 
quantities.  I  learn  from  Dr.  Anderson  that  some  species  of 
Cinchona  flourish  at  Daijecling,  although  the  rainfall  averages 
127'30  in.  for  the  year,*  of  which  82  in.  fall  in  three  months  of 
the  summer.  But  then  the  character  of  the  soil  and  slope  of 
the  hills  is  such  that  the  rainwater,  after  having  bathed  the 
roote,  passes  away  immediately  from  them ;  for  Dr.  Anderson, 
as  every  one  else,  finds  the  Cinchonas  to  be  most  impatient  of 
water  at  the  roots. 


s  The  C.  nceirubra  prefers  a  stronger  soil,  and,  perhaps  on  this  ac^oant,  is  more 
•asj  to  cultivate  than  some  others, 
s  Journal  d*  Pharmaeit  et  de  CMmi*,  fToTcmber,  1860,  p.  357. 
*  Beardmora,  JfeatMiJ  ^  ^tfrolo^f ,  p.  890. 
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This  is  difficult  to  imitate,  and  the  change  consequent  on  the 
scarcity  of  rainwater  to  that  deriyed  from  springs  has  (appa- 
rently) cost  me  the  health  of  some  yaluahle  plants.  Then, 
again,  as  the  leaves  can  form  chlorophyll  only  in  sunshine,  and 
can  only  then  derive  nourishment  from  the  air,  it  must  be 
remembered  that,  in  dark  and  gloomy  weather,  we  must  supply 
less  water  and  less  nourishment  to  the  roots,  or  the  harmony  of 
nature  will  be  destroyed,  and  the  consequences  may  be  fatal. 
From  the  same  consideration  it  vrill  follow  that  too  much  arti- 
ficial warmth  in  the  night  season  will  be  injurious ;  and,  indeed, 
the  plants  never  seem  to  thrive  better  than  when  a  consider- 
able range  of  temperature  between  day  and  night  is  allowed  to 
exist.  I  have  found  great  practical  benefit  from  adopting  the 
system  of  ^uhle  glazing,  leaving  a  stratum  of  air  about  4  in. 
in  thickness  between  the  sheets  of  glass.  This  tends  greatly  to 
prevent  sudden  chills,  which  are  injurious,  and  also  to  retain  a 
larger  amount  of  moisture  in  the  air  surrounding  the  plants. 
This  is  much  required  and  best  secured  by  syringing  the  leaves 
with  tepid  water  twice  in  the  day,  avoiding  the  collection  of 
water  around  the  roots.  It  is  important  to  provide  well  for 
their  drainage  by  means  of  broken  bricks  or  tiles  ;  and  I  find  an 
advantage  in  conducting  the  warm  water  of  the  return  pipes 
below  the  level  surface  of  the  ground,  so  as  to  secure  a  slight 
and  constant  elevation  of  the  temperature.  I  have  a  thermo- 
meter plunged  18  in.  in  the  bed  of  earth  in  which  my  largest 
plants  grow,  and  I  have  not  noticed  this  below  50°  F.  in  winter. 
I  think  that  the  proper  range  of  temperature  might  be  placed 
at  from  65°  F.  in  winter  to  66°  in  summer. 

It  is  very  important  to  allow  as  much  access  of  fresh  air  as 
possible.  It  must  be  remembered  that  these  are  mountain 
plants,  loving  free  air  and  alternate  mist  and  sunshine,  whilst  the 
hot,  close  atmosphere  of  the  lower  valleys  is  always  injurious  to 
their  perfection  as  quinine-producing  plants,  and  generally  fatal 
to  their  growth.^  The  very  condition  of  life  depends  on  the 
constituent  molecules  of  an  organized  body  being  never  all  in 
repose ;  and  whilst  these  are,  on  the  one  hand,  received  from 
without,  on  the  other  hand  efiete  particles  are  continually 
expelled  from  the  plant,  whilst  others  are  deposited  in  the 
formed  tissues,  thus  building  up  gradually  the  solid  portions 
of  the  structure.  In  this  manner  plants  live,  grow,  and  multi- 
ply under  the  influence  of  the  vital  force ;  and  if  these  pheno- 
mena were  more  constantly  under  the  notice  of  our  witers  on 
Nature,  we  should  perhaps  be  able  nationally  to  elaborate 
something  better  than  mechanical  theories  of  life,  forced  upon 
our  acceptance  with  an  amount  of  confidence  bearing  an  inverse 
ratio  to  the  proofs  produced.  We  should,  perhaps,  not  be  told 
that  "  there  is  no  real  difference  between  vitcd  and  physical 
forces.'*  Even  the  theory  of  cell-formation  as  the  origin  of  all 
living  things,  though  true  as  to  the  manner  in  which  Nature 
works,  yet  does  not  elucidate  her  mysteries.  It  seems  to  solve 
more  than  it  really  does  explain,  for  what  is  the  cell  but  the 
boundary  within  which  Nature  carries  on  her  operations  P^  and, 
after  all,  what  are  these  P  and  what  is  life  P  Whoever  watches 
the  manner  in  which  Nature  acts  the  sedile  with  her  cells 
("  diruit,  eedificat,  mutat  quadrata  rotundis  ")  will  think  little 
of  the  cell  itself,  and  much  of  that  which  it  contains.  If  I 
take  in  my  hands  a  brick,  I  have  a  specimen  of  material  by 
which,  through  adding  brick  to  brick,  the  four  walls  of  a  house 
may  be  constructed ;  but  I  should  not  be  able  thence  to  reason 
out  the  nature  of  the  stirring  active  life  which  those  boundary 


^  I  bATe  recently  had  the  opportunity  of  observiDir  the  tune  resnlt  m  prodaoed 
hj  similar  eauses  in  India.  Two  speoimens  of  red  b«rk  ware  sent  over  for  analysis 
from  Balmadies,  a  Cinchona  plantation  belonging  to.'Mr.  Bohde.  One  of  these 
presented  the  nsoal  appearance  of  Bast  Indian  tUeeirubra  bark.  Mr.  Bronghton 
in  forms  me  that  it  was  grown  in  a  yalley  adjoining  the  Neilgherriea,  at  an  elevation 
of  about  4,000  ft,  Mr.  B.  made  an  examination  of  it.  Though  aotaally  lower  in 
eloTation  than  the  site  of  the  lower  Grown  barks  on  the  Nediwattmn  plaiitations, 
which  produce  much  cinohonidine,  it  is  tolerably  rich  in  quinine.  "  The  climate 
differs  from  these  latter  by  this  peculiarity,  that  during  the  dry  season  fogs  and 
mist  roll  up  each  day  from  the  western  coast  and  moisten  the  leares,  Mid»had§ 
them  from  the  baking  Indian  son."  The  other  specimen  had  the  aspect  of  the  C, 
rubra  dura  of  the  Germans,  and  contained  less  quinine,  but  more  than  twice  •• 
much  cinohonidine.    It  came  '*  from  the  hot  bottom  of  the  raltey." 

0  Bee  Ch0tniimu  der  J^nzcnx^U;   Yon  Pr*  H,  Kftrtten.  Wi«n,  1809,  pp«  6,  e, 

&o. 


walls  might  contain.  The  addition  of  brick  to  brick  might 
very  well  illustrate  the  phenomena  of  crystallization,  but  the 
activities  of  life  within  the  plant  much  more  resemble  the 
course  of  reconstruction  of  a  great  city  like  Paris,  in  which  an 
imperial  will,  avaiHng  itself  of  the  all-arranging  genius  of  a 
subordinate  functionary,  acts  for  the  good  of  the  whole,  and, 
caring  little  for  the  four  walls,  or  for  any  number  of  them,  if 
standing  in  the  way  of  its  well-devised  projects,  adapts  the 
matericds  even  of  previous  structures  to  the  exigencies  of  the 
new  thing  that  has  to  be  produced ;  and  who  will  deny  that 
the  result  is  admirable  P 

It  is  thus  that  practical  experience  in  cultivation  leads  to  the 
review  of  theories  which  must  be  cast  aside  when  they  have 
served  their  turn,  or  demolished  when  they  stand  in  the  way  of 
real  science,  which  means  hnowledge,  and  not  epeculoLion. 

In  the  address  of  the  President  I  observe  with  pleasure  the 
remark  that  "  a  country  stroll  of  half  an  hour  will  yield  mate- 
rial for  thought  and  investigation  available  for  many  a  day ;" 
and  may  we  not  extend  the  application  of  the  lines  wbich  he 
has  quoted  to  the  more  difficult,  but  not  less  remunerative, 
objects  of  study  presented  by  the  cultivation  of  plants  in  cir- 
cumstances so  different  to  those  of  their  native  habitat  P  The 
very  difficulties  we  encounter  are  a  source  of  pleasure  in  over- 
coming them,  and  enable  us  to  appreciate  more  folly  that 
infinitely  varied  wisdom  which  has  appointed  everything  bean- 
tiful  in  its  season,  and  all  things  in  measure,  number,  and 
weight.  Ne  quid  nimie  is  a  golden  rule  for  every  one  who 
attempts  to  cultivate  the  Cinchonsd  under  glass.  To  neglect 
this  would  be  to  insure  failure  in  the  undertaking. — PAor- 
niaceuticdl  Jottmal, 


ON  THE  EMPLOYMENT  OF  HCEMATOXYLINE  IN 

PHOTOGEAPHY. 

BY      DB.      C.      TABENSKY. 

|S  Erdmann  and  Hesse  have  already  made  known, 
hcamatoxyline  possesses  the  capability  of  reducing 
silver  salts,  and  of  colouring  them  red  in  sunlight ; 
and  inasmuch  as  Professor  Yon  Babe  hereupon 
expressed  his  opinion  that  this  compound  might  find  an  appli- 
cation in  photography,  a  few  experiments  in  this  direction  have 
been  made  in  the  laboratory  by  the  present  writer. 

The  hcematoxyline  was  prepared  in  the  way  described  by 
Erdmann,  viz.,  by  leaving  the  commercial  extract  of  logwood— 
previously  mixed  with  quartz-sand,  to  prevent  agglomeration — 
in  contact  with  five  or  six  times  its  volume  of  ether  for  several 
days,  agitating  from  time  to  time ;  then  decanting  the  brownish- 
yellowish  solution,  distilling  off  the  ether,  mixing  the  syrupy 
residue  with  water,  and  leaving  it  to  itself  in  a  loosely  covered 
vessel.  If  no  water  were  added,  the  liquid  would  simply  dry 
up  to  a  gummy  mass ;  but  if  a  sufficient  quantity  of  water  is 
present,  the  hcematoxyline  crystallizes  in  tiie  course  of  a  few 
days.  The  crystals  are  washed  with  water,  and  freed  from 
adhering  mother  liquor  by  pressure  between  filtering-paper. 
The  crystals  dissolve  slowly  in  cold  water,  but  easily  in  alcohol 
and  ether. 

The  hoematoxyline  was  purified  by  repeated  recrystallization 
in  alcohol ;  and,  finally,  by  the  addition  of  a  few  drops  of  add 
sulphate  of  soda.  Two  plates  were  prepared  in  identically  the 
same  manner,  and  exposed  to  light,  and  then  one  of  them 
treated  with  pyrogallic  acid,  and  the  other  with  hcematoxyline 
solution.  In  the  latter  instance,  the  picture  was  quite  as 
clearly  and  vigorously  developed  as  in  the  former,  thus  show- 
ing that  the  hcematoxyline  may  be  employed  in  photography 
with  advantage.  The  formula  adopted  by  the  writer  was  as 
follows : — 

Hoematoxyline     ...         1  part 

Distilled  water 160  parts 

Acetic  acid  (of  dd""  strength)       ...      U    „ 
The  addition  of  a  small  quantity  of  glycerine  proved  advan- 
tageous.— Photographic  News,  from  the  ZeUschrifi  fur  Chemie. 
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WHTTWOETH  SYSTEM  OF  GUNNERY. 

It  is  well  known  that  tbe  French  have  been  trying  the 
Whitworth  gnns,  and  have  become  convinced  they 
have  none  so  powerful.  The  Eassians  are  investi- 
gating them,  and  the  Tnrks  are  employing  Messrs. 
Whitworth  &  Company  to  prepare  tools  for  new  artillery.  It 
would  be  deplorable  if,  in  case  of  war,  the  enemies  of  England 
nsed  these  guns,  whilst  the  country  which  produced  them  had 
them  not.  To  avert  such  a  result,  it  is  desirable  to  awaken  a 
general  public  interest  in  the  subject,  and  especially  to  invite 
the  attention  of  real  scientific  authorities  to  the  present  state 
which  the  Whitworth  system  has  reached. 

At  the  last  meeting  of  the  British  Association  at  Exeter, 
Sir  Joseph  Whitworth  read  the  following  paper  "  On  the  Pene- 
tration of  Armour  Plates  with  Long  SheUs  of  large  capacity 
iired  obliquely,"  which  provoked  a  lively  discussion,  and  de- 
serves grave  attention  : — 

At  the  meeting  of  the  British  Association,  at  Norwich,  last 
year,  I  contributed  a  paper  to  this  section  on  "  The  Proper 
Form  of  Projectiles  for  Penetrating  through  Water,"  This 
paper  was  illustrated  by  diagrams,  showing  the  effect  produced 
on  an  iron  plate  immersed  in  a  tank  of  water,  by  projectiles 
with  flat,  hemispherical,  and  pointed  heads.  Copies  of  those 
diagrams  are  now  before  you.  In  that  paper  I  claimed  for  the 
flat-pointed  form  of  projectile,  made  of  any  metal,  three  points 
of  superiority  over  the  ogival-pointed  projectiles  adopted  in  the 
service : — (1)  Its  power  of  penetrating  armour  plates,  even 
when  striking  at  extreme  angles ;  (2)  its  large  internal  capacity 
for  bursting  charges  when  constructed  as  a  shell ;  (3)  its  ca- 
pability of  passing  undeflected  through  water,  and  of  penetrat- 
ing iron  armour  below  the  water^Jine.  This  latter  feature  was, 
I  think,  satisfactorily  proved  by  the  experiments  described  last 
year,  and  I  desire  to  draw  the  attention  of  the  section  to  the 
experiments  I  have  made  for  illustrating  the  penetrative  power 
of  long  projectiles  with  the  flat  front,  fired  at  extreme  angles 
against  iron  plates. 

These  experiments  are  illustrated  by  the  projectiles  actually 
fired,  and  the  plates  they  penetrated,  which  are  laid  on  the 
table,  and  also  by  the  diagrams  before  you.     (See  p.  146.) 

The  gun  from  which  the  projectiles  were  fired  is  called  a 
3-poTinder,  though  capable  of  firing  much  heavier  projectiles. 
It  weighs  315  lb.,  and  the  maximum  diameter  of  its  bore  is 
1*85  in.  The  charge  of  powder  used,  in  all  cases,  was  10  oz., 
and  the  weight  of  the  6-diameter  projectile  is  61b. 

No.  1  is  a  portion  of  a  plate  2  in.  thick,  penetrated  by  the 
6-diameter  flat-fronted  projectile  No.  1,  at  an  angle  of  35°. 
No.  2  is  a  similar  piece  of  plate,  1*7  in.  thick,  completely  tra- 
versed at  an  angle  of  45°  by  the  flat-fronted  projectile  No.  2, 
which  buried  itself  to  a  depth  of  30  in.  in  a  backing  of  iron 
borings.  No.  3  is  a  piece  of  plate  1*75  in.  thick,  penetrated 
at  an  angle  of  65°  by  the  flat-pointed  projectile  No.  3.  No.  4 
is  a  plate  1*7  in.  thick,  nearly  penetrated,  at  an  angle  of  45°, 
by  the  S^-diameter  flat-fronted  projectile  No.  4.  No.  5  is  a 
plate  1^  in.  thick,  against  which  the  ogival-pointed  projectile 
No.  5  was  fired  at  an  angle  of  45° ;  the  projectile  failed  to 
penetrate  the  plate,  being  deflected  in  consequence  of  the 
pointed  form  of  the  head.  The  distortion  of  its  shape  shows 
the  force  with  which  it  struck  the  plate,  and  proves  the  good 
quality  of  the  material  which  could  resist  such  a  test.  No.  6 
is  a  plate  also  1^  in.  thick,  against  which  an  ogival-pointed 
projectile,  of  the  service  proportions,  viz.,  2^  diameters  long, 
made  of  Pontypool  white  iron,  has  been  fired ;  the  projectile 
has  scooped  out  a  furrow  4  in.  long  and  7*10  in.  deep ;  it  broke 
up  into  fragments,  of  which  forty -eight  were  recovered. 

The  plates  Nos.  1  and  3  were  purposely  thicker  than  the 
projectiles  could  quite  pass  through,  in  order  that  the  *'  work  " 
of  the  projectiles  might  be  as  severe  as  possible.  An  examina- 
tion of  the  projectiles  themselves  will  show  how  well  tfaey  have 
stood  ^e  severe  strain  to  which  they  have  been  subjected.  The 
data  tihiiB  obtained  fully  establish,  I  think,  the  superiority  I 


claimed  for  the  flat-fronted  projectiles  made  of  my  metal,  and 
satisfactorily  prove : — (1)  That  the  flat-fronted  form  is  capable 
of  piercing  armour-plates  at  extreme  angles ;  (2)  that  the 
quality  of  the  material  of  the  shells  enables  their  length  to  be 
increased,  without  any  risk  of  their  breaking  up  on  impact, 
and  materially  augments  their  bursting  charge  as  shells ;  (3) 
that  this  increase  in  length,  while  adding  to  the  efficiency  of 
the  projectile  as  a  shell,  in  no  way  diminishes,  but,  on  the  con- 
trary, proportionally  improves,  its  penetrative  power ;  (4)  that 
the  amount  of  rotation  I  have  adopted  in  my  system  of  rifling 
is  sufficient  to  insure  the  long  projectiles  striking  **  end  on," 
and  consequently  to  accumulate  the  whole  effect  of  the  mass  on 
the  reduced  area  of  the  flat  front. 

These  experiments  show,  further,  that  the  ogival-pointed  pro- 
jectile has  but  small  power  of  penetration  when  striking  at  an 
angle,  solely  on  account  of  the  form  of  the  head ;  a  projectile 
of  "  Whitworth  "  metal,  with  the  like  ogival-pointed  head  as  a 
service  projectile,  having  resisted  the  shock  of  impact  without 
breaking  up,  but  being  deflected  in  precisely  the  same  manner 
as  the  pointed  service  projectile,  which  was  shivered  into  frag- 
ments. The  objections  I  made  in  my  paper  last  year  to  the 
ogival-pointed  projectile — (1)  That  its  form  of  head  causes  it 
to  glance  off  from  plane  or  convex  surfaces  when  hitting 
diagonally ;  and  (2)  that  the  brittleness  of  its  material  renders 
it  liable  to  break  up  on  impact — I  have  now  proved  to  the 
section.  The  facts  illustrated  by  these  experiments  are  not  of 
recent  discovery.  Ever  since  1858  I  have  constantly  been  ad- 
vocating the  flat  front.  I  have  on  the  table  a  small  plate  ^  in. 
thick,  experimented  upon  in  1862  with  hardened  steel  bullets, 
fired  from  my  small-bore  rifle.  No.  39  is  the  hole  made  by  a ' 
flat-fronted  bullet,  which  has  penetrated  the  plate  at  an  angle  of 
45°;  No.  40  is  the  indent  of  a  hemispherical-headed,  and 
No.  41,  of  an  ordinary  round-nosed  bullet,  both  fired  at  the 
same  angle  of  45°.     These  three  rounds  were  fired  in  1862. 

Within  the  last  few  days  I  have  had  an  ogival-pointed  shaped 
bullet  fired  at  the  same  plate  at  the  same  angle,  in  order  to 
confirm  the  effect  with  that  produced  on  a  larger  scale  on  the 
plate  No.  6.  It  is  interesting  bo  observe  how  closely  the  results 
obtained  with  the  small  calibre  of  my  rifle  agree  with  those  of 
the  3-pounder  gun  which  form  the  subject  of  this  paper.  Those 
experiments  recorded  in  the  paper  were  made  with  a  gun  of 
smaller  calibre,  from  considerations  of  economy  and  conve* 
nience ;  but  I  have  always  found  that  what  I  could  do  with 
the  smaller  calibres  of  my  system,  could  be  reproduced  in  the 
larger  sizes ;  and,  from  my  past  experience,  I  feel  warranted  in 
asserting  that  the  effect  of  penetration  now  exhibited  could  be 
repeated  on  a  proportionate  scale  with  my  9  in.  guns  at  Shoe- 
buryness,  or  with  the  11  in.  guns  my  firm  are  now  engaged  in 
constructing. 

A  glance  at  the  formidable  nature  of  the  projectiles  thrown 
by  these  guns,  and  a  consideration  of  the  effects  they  may  be 
expected  to  produce,  will  show  the  importance  attaching  to  the 
question  of  penetration  of  plates  by  long  projectiles.  The  9  in. 
guns  to  which  I  have  referred  weigh  15  tons  each,  and  are 
capable  of  firing  powder  charges  of  50  lb.  A  9-in.  armour-shell, 
5  diameters  long,  weighs  535  lb.,  and  will  contain  a  bursting 
charge  of  25  lb. 

I  have  no  hesitation  in  saying  that  these  projectiles  would 
pierce  the  side  of  a  ship,  plated  with  heavy  armour,  at  a  distance 
of  2,000  yards,  and  at  some  depth  below  the  water-line.  The 
11-in.  guns  will  weigh  27  tons,  and  will  be  capable  of 
firing  90  lb.  powder  charges.  The  11-in.  shells,  5  diameters 
long,  will  weigh  965  lb.,  and  will  contain  bursting  charges  of 
45  lb.,  and  would  pierce  the  side  of  the  ship  Hercules,  plated 
with  9-in.  armour  at  a  distance  of  2,000  yards. 

Were  it  not  that  the  increased  destructiveness  of  war  must 
tend  to  shorten  its  duration  and  diminish  its  frequency,  thus 
saving  human  life,  the  invention  of  such  projectiles  could 
hardly  be  justified ;  but  believing  in  the  really  pacific  in- 
fluences of  the  most  powerful  means  of  defence,  I  call  these 
long  projectiles  the  **  anti-war  "  shell.    The  principle  I  have 
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ftlaayi  iiiriBM  apon  and  laid  down,  for  aj  own  gnidanee  ia 
nrtillerj  experiment* — vhen  either  a  low  trajectory  or  penetra- 
tion is  reqnired — is,  "that  eTery  gnn  Bboold  be  in  atrength 
capable  of  withstanding  the  largest  charge  of  ponder  that  can 
be  profitahlj  consumed  in  itn  bore."  I  have  drawn  ap  the 
accompanying  table  of  the  size*  of  the  bore*  of  mj  gans,  with 
their  proportionate  powder  charges,  and  the  gans  will  all  be 
Ailljr  eqnal  to  this  dnty,  and  I  believe  the  greatest  possible 
effect  from  the  oonanrnption  of  a  giren  qnantitj  of  powder 
will  be  obtained.  But  the  gnns  adopted  in  onr  naral  service 
are  not  eqnal  to  snch  a  test;  nor,  as  I  believe,  are  thej  lo  pro- 
portioned ae  to  realize  the  beat  effect  from  the  quantity  of 
powder  they  oonsnme. 

Fonr  gana  of  12-iD.  bore  have  lately  been  pnt  on  board  the 
3f»nare^  They  weigh  25  tons  each,  and  charges  of  50  lb.  and 
671b.  have  been  fired  froni  tbero,  with  prqjeotilea  of  6001b. 
weight.  I  have  no  donbt  that  these  gnns  have  been  made 
with  all  possible  care,  and  are  as  strong  as  their  material  and 
eonstrnotion  admit;  bnt  if  the  weight  of  these  gnns  were  in 
proportion  to  the  capacity  of  their  bore,  and  if  the  material 
were  the  best  that  onr  metallargical  skill  conld  sopply  for 
such  n  pnrpoie,  they  ought  to  fire  117  lb.  of  powder,  and  pro- 
jecliles  of  1,2501b.  weight.  They  wontd  Uien  be  efficient 
weapons ;  bat  at  present  they  are  more  formidable  in  name 
than  in  reality. 

We  are  olten  flattered  by  being  told  that  we  Lave  the  best 
iniDs  in  the  world.  That  may  or  may  not  be  the  oa*e.  Bnt  I 
think  that  we  should  not  rest  contented  while  we  are  still  so 
far  from  having  attained  aa  muofa  as  oar  present  advancement 


in  mecbaDical  and  metollnrgical  science  has  rendered  possible 
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Ur.  Wbitworth's  patent  cartridge  increases  the  range  from 
15  to  20  per  cent. — Journal  of  the  Society  of  AHs. 


A  NBV  photographio  society  has  just  been  formed  in  Berlin, 
It  will  pnfaliah  a  monthly  joarnal,  Ueliot,  under  the  editorehiii 
of  ita  president,  Herr  Krone. 


SCIENTIFIC    OPINION. 


147 


5 -ii^e»:?^j=«i(&»a.- J^^  ^Rrrpi* 
THE    6CDLPTUBBD    IMAGES    IN    EASTER    ISLAND. 


of  doc 


THE  STATUES  OF  EASTER  ISLAND.' 
■HE  aooonnt  ot  Eaater  Island  and  iU  Btataea,  as  latoljr 
told  in  onr  pages  by  Mr.  Ifartir.  Tnpper,  in  conse- 
qaeoce  of  the  arrival  in  this  conntrj  of  some  of  the 
figures,  iiBB  searcelj  excited  bo  mach  attention  out 
as  it  properly  calU  for.  The  facta  are  bo  remarbable, 
and  the  myBterj  Borronndiug  them  bo  great,  that  we  are 
prompted  to  place  before  onr  readers  all  the  materials  available 
for  forming  a  jadgment  on  the  poiota  in  qneation.  By  the 
kiodneM  of  Lient.  Harrison,  we  are  enabled  to  giro  a  slcetch 
plan  of  the  island,  a  view  of  part  of  it,  with  ita  marTellons 
groTO  of  gigantic  beads,  and  a  representation  of  one  of  the 
Tecombeot  figares,  with  the  singular  tufa  crown,  to  which  re- 
ference has  before  been  made.  To  these  we  add  representations, 
back  and  front,  of  the  two  Ggurea  brought  from  the  island,  and 
now  in  the  Britiab  Ifnaeam. 

CoDtoropIato  the  broad  fact  for  an  instant.  Here  on  thia 
barren  island,  not  thirty  miles  round,  in  the  midst  of  the  vast 
Facifio  Ocean — an  island,  treeleaa,  metalleaa,  and  foodleaa, 
occupied  by  a  few  wretched  aavages,  and  2,500  mjlea  from  ita 
nearest  continental  neighhonr, — more  than  300  of  these  stone 
stataea,  20  ft.,  SO  ft.,  and  in  one  case  at  least  50  ft.  high,  some  of 
them  standing  OQ  long  platforms  of  Cydopeanmasonry, have  been 
conoted,  and  how  many  more  there  aay  be  in  the  interior  ia 
not  known  to  ne.  When  and  by  whom  were  they  made  P  The 
people  now  inhabiting  the  island  hnow  nothing  of  their  origin 
or  purpose,  and  take  no  interest  iu  tbem  ;  they  hare  no  tradition 


>  For  th*  «M  of  tlw  block  i4  tUi  moatnUon 
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even  of  the  extinct  people  by  whom  they  were  raised.  Trans- 
ported from  other  lands,  aa  things  now  are,  they  eonld  not 
have  been.  Is  there  any  other  mode  of  eiplaining  their 
existence  than  by  the  belief  that  Polynesia  was  once  a  continent, 
— a  submerged  continent  and  an  extinct  people? — that  we  have 
here  another — 

A  land  at  old  upheaTeu  from  the  ahjuH 
B;  Are,  to  sink  into  the  abjss  t^ain  ; 
WhsTB  fragmaiits  of  forgotten  pooples  dwelt." 

Tennyion. 

A  submergence  of  vast  tracts  of  land  similar  to  that  snggest«d 
with  reference  to  Easter  Island  probably  took  place  in  the 
Atlantic.  Scholars  will  remember  the  tradition  in  Plato's 
dialogue,  entitled  Timceua,  making  direct  mection  of  a  great 
Island  of  Atlantis,  situated  beyond  the  pillars  of  Hercnlea.  On 
this  eitensire  Atlantic  island  there  was  a  powerful  kingdom. 
In  an  evil  day,  he  writes,  this  island  sank  into  the  ocean. 
Frofesaor  Unger,  of  Vienna,  in  a  valnablo  lecture  on  this  sunken 
island  of  Atlantia,  of  which  a  translation  ia  published  in  tho 
Journal  of  Botany,  givea  very  interesting  evidence  in  favonr  of 
this  tradition  from  the  flora  and  fanna,  and  in  support  of  the 
theory  that,  "  iu  the  Tertiary  period,  or  when  lignite  was 
formed,  Europe  must  hare  been  couneotad  with  North  America, 
and  the  Atlantic  ocean  mnat  have  been  divided  at  one  place  or 
another  by  a  continent."  The  continental  connection  of 
Anstralia  and  Europe  during  the  Eocene  period  is  argued  for. 
No  metal  nor  even  flint  ia  found  on  Eastor  Island,  bat  only 
some  hard  stones,  capable  of  being  fashioned  into  so-called 
oelta.     Were  these  figures  prodnced  with  anoh  initnimenta  t 
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The  workmansbip  is  mde,  but  not  bad.  Some  description  of 
those  in  the  British  Museom,  and  now  illustrated  by  ns,  we 
have  already  given,  and  need  not  repeat  it.  Observe  the  ex- 
cellent conventional  treatment  of  the  arm  and  hand,  and  of  the 
jaw  and  chest  in  the  larger  figure.  The  ears  (if  they  are  ears) 
are  very  pecoliar.  The  carving  on  the  back  of  the  smaller 
fignre,  tnfa,  is  very  remarkable ;  the  band  in  the  larger  figure 
is  clasped  in  the  two  hands.  The  receding  forehead  and  pro- 
jecting mouth  are  very  striking.  The  tufa  crowns  are  also 
singular,  and  are  in  many  cases  6  ft.  high,  and  5  ft.  in  diameter. 
These  must  have  been  placed  on  the  top  of  the  statues  after 

their  erection, — not  an  easy  task 

It  does  not  seem  certain  that  we  may  claim  for  these  figures 
a  very  high  antiquity :  they  are  very  Mexican  in  appearance, 
and  their  age  may  be  not  greater  than  that  of  the  ruined  cities 
of  Central  America,  of  which  we  know.  The  submergence 
might  have  taken  place  in  the  Middle  Ages,  without  any  inti- 
mation of  the  momentous  occurrence  reaching  us.  They  may, 
however,  be  very  much  older.  Anyhow  they  represent  a  most 
extraordinary  phenomenon,  and  present  very  curious  questions 
for  consideration.  We  can  recall  nothing  more  remarkable 
than  the  view  we  now  give  of  part  of  the  island,  with  its 
growth  of  statues. — Builder, 
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Qualitative  Ch&inical  Analysis.  By  Db.  0.  BsHierus  Fee- 
SENius.  Seventh  Edition.  Edited  by  Abthub  Yacheb. 
London  :  JoHn  Churchill  &  Sons.     1870. 

QucmtitcUive  Chemical  Analysis.  By  Db.  C.  Bemigius  Fbe- 
SENIT7S.  Fifth  Edition.  Edited  by  Abthub  Yacheb.  London : 
John  Churchill  &  Sons.     1870. 

WE  doubt  very  much  that  an  English  chemist  will  be 
found  in  the  present  state  of  things  who  can  write  a 
work  on  chemical  analysis  equalling,  both  in  exactness 
and  minuteness  of  detail  and  in  the  originality  of  its  con- 
tents, that  which  can  be  written  by  a  German.  At  least  in 
Germany  we  find  chemists  who  are  both  able  and  willing  to 
devote  a  lifetime  to  the  developing  and  perfecting  processes  for 
the  detection  and  quantitative  estimation  of  substances,  and 
are  not  very  likely  to  find  such  men  in  England.  We  are  led 
to  express  this  opinion  by  having  before  ns  the  new  English 
editions  of  the  two  volumes  of  Fresenins  on  Chemical  Analysis. 
The  Wiesbaden  professor  is  a  pre-eminent  instance  of  one  who 
has  devoted  a  lifetime  to  the  object  we  have  indicated.  He 
has  raised  in  these  works  monuments  to  the  vast  assistance  he 
has  afforded  to  other  chemists  in  their  labours,  which  will 
remain  long  after  him,  but  which  can  never  bring  him  that 
renown  that  an  equal  application  of  his  abilities  and  time  to 
other  branches  of  his  science  would  have  done. 

The  treatises  on  Qualitative  and  Quantitative  Analysis  by 
Fresenins  have  for  a  great  number  of  years  been  familiar  to 
English  students  and  teachers  of  chemistry  in  the  excellent 
translations  of  Mr.  Lloyd  Bullock.  They  are  now  given  to  us 
by  the  hands  of  Mr.  Arthur  Yacher,  who  has  not  merely  repro- 
duced the  substance  of  them,  but  has  freely  availed  himself  of 
his  editorial  capacity  to  make  snob  modifications  as  he  deemed 
improvements  in  them. 

We  cannot  epitomize  more  briefly  than  the  editor  has  done 
the  differences  between  the  sixth  edition  of  the  Qualitative 
Analysis  and  the  seventh  : — 

"  Several  improvements,  necoBsitated  by  the  progress  of  disoovery, 
have  been  introdnced  by  the  anther ;  and  I  have  specially  striven  to 
meet  the  wants  of  English  students.  The  language  has  been  con- 
densed, the  notation  and  nomenclature  have  been  modernized,  the 
arrangement  has  been  simplified.  The  consideration  of  rare  inorganic 
bodies  and  of  organic  bodies  has  been  deferred  to  the  latter  part  of  the 
volume,  where  a  seetion  has  been  devoted  to  eaoh.    The  grouping  of 


the  metals  has  been  harmonized  with  the  oourse  of  analysis.  The 
oonrse  of  analysis  has  been  simplified  in  description,  and  the  pre- 
liminary examination  has  been  oartailed.  Analytical  tables  have  been 
added  at  the  end,  which  inolade  the  preliminary  examination  and  the 
detection  of  mettJs  in  soluble  mixtures." 

The  improvement  is  material  in  the  arrangement  for  the 
analysis  of  mixtures  of  salts,  most  of  the  tiresome  references  to 
other  pages  having  been  avoided. 

The  section  on  the  detection  of  the  alkaloids  continues  to  be 
an  extremely  valuable  part  of  the  work. 

Turning  now  to  the  Quantitative  Analysis,  we  find  that  Mr. 
Yacher  has  been  very  busy  indeed  with  the  pruning  knife.  He 
has,  in  fact,  cut  it  down  in  the  fifth  edition  to  half  what  it  in& 
in  the  fourth  edition.  This  act  has  our  entire  disapproval.  A 
treatise  on  quantitative  analysis,  if  well  arranged  and  com- 
posed of  processes  tested  by  its  author — and  such  is  that  of 
Fresenins — cannot  be  too  full  in  its  details.  It  is  not  intended 
for  systematic  study,  except  at  the  laboratory  bench,  and  there 
every  suggestion  for  the  accurate  execution  of  a  chemical 
operation  is  welcome,  and  likely  to  save  the  disappointment  of 
getting  unsatisfactory  results  after  the  performance  of  tedious 
operations.  Mr.  Yacher  has  omitted  many  quantitative 
methods  and  innnmerable  reminders  and  precautions  in  the 
execution  of  those  retained,  and  in  doing  so  he  has  greatly 
lessened  the  value  of  the  work.  If,  however,  we  suffer  by  his 
editorial  zeal  in  one  direction,  we  gain  in  another ;  and  in  what 
we  have  presented  to  ns  in  the  present  edition,  the  improve- 
ments and  additions  are  not  few.  We  trust  that  in  the  sixth 
edition  we  shall  see  a  tendency  to  restoration  and  preservation 
of  what  is  good  in  the  experience  of  chemists,  rather  than  one 
of  elimination  and  destruction.  .  We  would  also  ask  for  a 
return  to  the  much  more  convenient  page  headings  in  the 
previous  editions  of  both  the  Qualitative  and  Quantitative 
treatises;  and  further,  for  more  detailed  "contents"  and 
indexes. 

Notes  for  Students  in  Chemistry ;  being  a  Syllabus  of 
Chemistry  and  Practical  Chemistry.  Compiled  from  the 
Manuals  of  Chnelin,  Miller,  Fownes,  BerzeliuSf  Naquet,  Ger- 
hardt,  Chrup'Besa/nez,  §fc.  By  Albebt  J.  Bebkays,  Ph.D., 
F.C.S.,  Professor  of  Chemistry  and  Practical  Chemistry 
at  St.  Thomas's  Hospital.  Fifth  Edition.  London :  John 
Churchill  &  Sons.     1870. 

PBOFESSOB  BEBNAYS  has  performed  for  one  in  his  posi- 
tion a  very  humble  labour.  He  has  compiled  a  note-book  for 
students,  from  the  "manuals"  issued  by  other  chemists  in  similar 
professional  positions  to  himself.  For  our  own  part,  we  wish  he 
had  spent  the  time  he  must  have  devoted  to  this  labour  to  some- 
thing more  beneficial  to  the  interests  of  the  science  he  professes, 
and  more  serviceable  to  the  student.  Some  persons  believe  in 
the  usefulness  of  such  a  book  as  this,  as  rendering  note-taking 
by  the  student  unnecessary.  With  these  we  cannot  agree.  Few 
would  say  that  a  student  could  learn  chemistry  from  such  notes 
alone :  to  be  useful,  it  is  admitted  they  must  be  read  in  connec- 
tion with  attendance  on  a  course  of  lectures,  or  at  least  with  the 
reading  of  fully  written  works  on  the  subject.  But  when  thus 
used  even,  we  are  more  than  sceptical  as  to  their  ntiUty.  To 
acquire  anything  more  than  a  verbal  knowledge  of  his  subject, 
the  student  must  go  through  the  mental  process  of  taking  notes 
as  he  goes  along,  whether  he  commits  them  to  paper  or  not. 
He  must  think  as  he  listens  or  reads,  and  form  conceptions,  and 
follow  out  trains  of  reasoning.  In  doing  this,  he  takes  notes, 
and  to  supplement  the  imperfections  of  memory,  it  is  well  for 
him  to  write  them  down  as  he  takes  them.  No  one  can  think 
for  him,  and  therefore,  in  our  opinion,  no  one  can  take  notes  for 
him.  Teachers,  and  text-book  writers,  can  assist  his  studies 
immensely,  by  furnishing  him  with  a  methodical  summary 
of  the  leading  facts  and  doctrines  of  the  science,  bat 
then  these  summaries  must  be  clearly  and  fully  written, 
and  complete  in  themselves.  Such  assistance  Notes  for 
Students  cannot  afford.     At  least  we  think  so^  and  for  the 
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reason  we  ha^e  stated.  For  the  information  of  those  who 
think  otherwise,  we  must,  however,  saj  something  as  to  the 
merits  of  this  little  note-book  as  such.  It  is  a  very  fnll  com- 
pilation,  and  exhibits  evidence  of  both  the  industry  and  the 
care  of  the  writer.  The  fifth  edition  is  a  great  improvement 
of  the  foarth.  The  new  notation  and  nomenclature  are  now 
exclusively  used.  We  notice  additional  notes  in  apparently 
every  paragraph  in  the  book,  and  a  close  revision  of  the  whole. 
The  matter  has  been  subtracted  from  as  well  as  added  to,  but 
still  the  work  is  considerably  enlarged.  We  have  said  that  the 
author  has  performed  a  very  humble  labour ;  we  will  now  add, 
ihat  he  has  done  it  without  ostentation,  for  though  he  has 
made  such  numerous  emendations  and  additions  in  this  edition 
he  makes  no  mention  of  anything  he  has  done  in  the 
preface  to  it,  the  first  edition,  by  the  way,  that  he  has  treated  to 
a  preface  at  all.  In  conclusion,  let  us  express  our  conviction 
t£at  Dr.  Bernays  has  worked  earnestly  to  aid  the  student,  and 
our  hope  that  his  exertions  receive  a  due  appreciation  from 
those  who  are  able  to  benefit  by  them. 
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Test  for  Hardness  of  Metal. — ^The  hardness  of  metals,  says  the 
Suilder^  may  now  be  ascertained  by  aid  of  an  instrument  invented  by 
a  French  engineer,  tt  consists  of  a  drill,  tamed  by  a  machine  of  a 
oertaixi  and  uniform  strength.  The  instrument  indicates  the  number 
of  revolations  made  by  the  drill.  From  this,  compared  with  the  length 
of  bore-hole  produced,  the  hardness  of  the  metal  is  estimated.  It  is 
said  that  a  great  proportion  of  the  rails  now  employed  in  France  are 
tested  by  tbla  Instroment. 


CORRESPONDENCE. 


-•o^ 


It  is  distinctly  to  be  borne  in  mind  that  we  do  not,  bj  inserting  letters,  convey 
any  opinion  faToorable  to  their  contents.  We  open  our  oolnmns  to  all,  without 
leaning  to  any;  and  thus  supply  a  channel  for  the  publication  of  opinions  of 
all  shades. 

No  notice  whaterer  will  be  taken  of  anonymous  communications. 

We  cannot  undertake  to  return  regected  communications. 


A  Meteorological  Phbnohbnon. — From  G.  Dabwin. 

Sib,— As  I  was  travelling  by  rail  on  Saturday  afternoon,  at  aboat 
half-past  four,  between  London-bridge  and  New  Cross  stations,  my 
attention  was  attracted  to  a  very  remarkable  appearance  in  the  sky. 
The  snn  was  at  the  time  very  near  to  the  horizon  and  was  hidden  by 
a  dense  wall  of  clouds,  of  which  it  only  gilded  the  upper  edge,  but  it 
was  shining  brightly  on  some  light  misty  clouds,  which  were  floating 
high  aloft  between  the  bank  of  clouds  and  me. 

On  a  part  of  these  light  clouds  I  observed  a  kind  of  rainbow  yer- 
tically  above  the  sun,  and,  as  well  as  I  could  estimate,  distant  from 
20"*  to  25°  from  it.  This  rainbow  consisted  of  a  bright  spot,  with  two 
streamers  issuing  from  it,  which  were  inclined  to  each  other  at  about 
90°,  or  a  little  more,  and  pointed  away  from  the  son,  bat  were  sym- 
metrically arranged  with  respect  to  the  vertical  through  the  sun. 
The  most  accurate  description  which  I  can  give  of  the  shape  is  that  it 
formed  an  equilateral  hyperbola,  with  the  convexity  towards  the  sun, 
and  the  major  axis  passing  through  it. 

The  bow  was  broader  than  the  ordinary  one,  but  the  edges  were 
very  undefined,  and,  except  in  the  bright  spot  (i.e.  the  vertex  of  the 
hyperbola)  the  colours  were  not  at  all  bright.  This  appearance  only 
lasted  for  about  a  quarter  of  a  minute  from  the  time  at  which  my 
attention  was  first  attracted  to  it,  and  I  was  so  intent  on  observing 
the  form  that,  although  I  noticed  that  the  colours  were  nearly  those 
of  the  spectrum,  and  were  arranged  horizontally  at  the  vertex,  and  I 
think  ran  longitudinally  along  the  streamers,  and  not  transversely 
across  them,  I  did  not  notice  which  end  of  the  spectrum  was  towards 
the  sun.  The  appearance  died  away  gradually,  but  in  a  faintly  coloured 
spot  which  appeared  about  half  a  minute  afterwards  I  noticed  that 
the  red  was  towards  the  sun. 

The  bow  occupied  about  15°  of  the  heavens  from  the  extremity  of 
one  streamer  to  that  of  the  other.  My  first  impression  was  that  it 
was  possibly  part  of  the  tertiary  rainbow,  which  had  taken  this  x>eca- 
liar  form  owing  to  the  shape  in  which  the  falling  drops  happened 
to  be  arranged ;  but  in  that  case  the  colours  must  have  been  placed 
transversely  on  the  streamers,  and  I  think  that  an  appearance  so 
remarkable  would  have  infallibly  caught  my  attention.  I  conclude, 
however,  from  the  account  in  Young's  NatwroX  Philosophy,  vol.  i. 
p.  443,  of  coloured  halos  seen  in  northern  latitudes,  that  this  appear- 
ance must  have  been  a  i>art  of  a  system  of  halos.  In  fig.  431,  pi.  xxix. 
there  is  a  picture  of  one  of  these  systems,  and  part  of  this  somewhat 
resembles  what  I  saw. 

As  I  have  never  come  across  any  one  who  had  seen  such  a  thing,  I 
suppose  that  such  phenomena  are  rare  in  these  latitudes.  I  send  you 
this  account  thinking  that  it  may  be  interesting  to  your  readers. 

Your  obedient  servant, 

Dot&n,  Beckenhamy  Feb,  7.  Geosoe  Dabwik. 


AuBOBA  BoBEALis. — From  Thob.  G.  Eloeb  and  John  J.  Hall. 

Sib, — On  the  evening  of  the  Ist  inst.  another  very  remarkable 
aurora  was  observed  here.  The  first  indication  of  anything  unusual 
in  the  appearance  of  the  sky  was  noticed  shortly  after  7,  when  a 
phosphorescent  white  band,  about  6°  in  breadth,  could  be  traced  from 
the  horizon  in  the  E.N.E.,  through  9  Urssa  majoris  and  Cassiopeia, 
towards  the  west.  It  was  at  first  only  faintly  luminoas, 
but  rapidly  increased  in  brightness,  and  spanned  the  sky 
from  horizon  to  horizon ;  it  then  assumed  the  curtain-like  aspect 
so  frequently  remarked  during  auroral  displays  in  Northern  Scan- 
dinavia, but  which,  I  believe,  is  rarely  observed  in  this  country ;  at 
times  it  appeared  to  consist  of  well-defined  bars  of  light  parallel  to 
each  other,  and  directed  towards  the  northern  horizon.  This  band 
gradually  died  away,  but  was  soon  followed  by  others  of  a  similar  cha- 
racter ;  at  7.43  a  fine  belt  of  Ught  passed  through  Aries  and  the 
square  of  Pegasus  to  the  western  horizon :  it  changed  its  form  very 
rapidly,  became  contorted,  aad  drifted  towards  the  south. 

Fainter  bands  were  observed  at  intervals  until  9.  No  appearance 
of  auroral  light  above  the  northern  horizon  was  noticed  till  about  7.30, 
when  a  glow  was  seen  which  gradually  deepened  and  remained  visible 
till  nearly  10. 

Between  8  and  9  I  examined  the  light  of  this  glow  with  the 
spectroscope,  and  saw  one  broad  and  tolerably  bright  line  in  the 
yellow,  and  very  faint  traces  of  light  towards  the  more  refrangible  end 
of  the  spectrum.  I  am,  Sir,  your  obedient  servant, 

Bedford,  Feb.  4.  T^^s-  ^-  Eloeb, 
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Sib, — A  very  beaatiful  anrora  was  observed  here  on  the  eYening  of 
Taeeday,  the  Itt  inst.,  although  by  no  means  folly  dereloped  daring 
my  observation,  and  of  comparatively  short  duration.  From  estima- 
tion I  should  say  its  position  was  from  25"  to  30"*  south  of  the  senith, 
stretching  for  a  considerable  distance  from  E.  to  TV.  I  am  informed 
by  a  friend  at  the  Kew  Observatory  (Bichmond),  that  the  photographic 
trace  from  the  self-recording  magnetograph  showed  considerable  agita- 
tion of  the  magnetic  needle.  Tour  obedient  servant, 

St  Mart/s  Grove^  Richmond,  Surrey^  Feb.  7.         John  J.  Hax«i«. 


The  Chais  of  Botany  in  ths  Botal  Collkgk  of  Scuncv^ 

Dublin. 

Sib, — As  the  investigation  of  science  is  necessarily  the  pursuit  of 
truth,  you  will  be  glad  to  have  the  following  corrections  and  annota- 
tions on  your  article  on  the  above  subject  in  the  last  number  of  your 
journal. 

1.  The  Chair  of  Botany  in  the  College  of  Science  has  a  yearly  en- 
dowment of  ^200. 

2.  Yon  correctly  give  the  history  of  the  recent  appointments.  Both 
chairs  held  by  Dr.  Dickson  became  vacant  on  his  succeeding  Professor 
Walker- A  mott  at  Glasgow.  The  vacancy  first  filled  up  was  that  at 
Stephen's  Oreen,  by  the  appointment  of  Professor  Wyville  Thompson 
by  the  authorities  at  Kensington.  Some  time  after,  when  the  Board 
of  Trinity  College  proceeded  to  fill  up  their  vacancy,  they  appointed  a 
distinguished  alunmus  of  their  own  college,  and  rejected  the  occupier 
of  the  Stephen's  Green  chair.  Thereupon  Professor  Thompson  re 
turned  to  his  chair  at  Belfast,  which  he  had  not  resigned,  and  gave  up 
his  appointment  at  Dublin.  The  South  Kensington  authorities,  in 
dealing  with  the  vacsaioy  thus  created,  confirmed  the  action  of  the 
Board  of  Trinity  College  in  separating  the  chairs.  It  is  thus  obvious 
that  your  complaint  should  be  directed  against  the  anthoritieB  in 
Dublin,  and  not  those  in  London.  1  have  no  doubt  that  the  electors 
of  Trinity  College  can  defend  their  action ;  and  indeed  it  is  obvious 
that  there  is  room  for  considerable  difference  of  opinion  as  to  the  pro- 
priety of  uniting  the  chairs. 

3.  If  you  recall  Mr.  Dyer's  contributions  to  botanical  science,  yon 
will,  I  am  sure,  acknowledge  him  to  be  a  "  diBtingnished,"  as  well  as 
an  *'  industrious  "  botanist. 

He  is,  with  Dr.  Trimen,  conjoint  author  of  the  Flora  of  Middle$ex,  a 
work  universally  acknowledged  to  be  a  decided  advance  on  any  pub- 
lished County  Tlcm, 

With  Professor  Church,  he  has  edited  an  American  work,  How  Crops 
Qrovf ;  or,  rather,  he  has  re-written  the  Botanical  portion  of  the  work, 
as  a  comparison  of  the  American  and  English  editions  show.  This 
work,  as  far  as  its  scope  permits,  contains  the  most  recent  and  satis- 
factory exposition  of  physiological  botany  to  be  found  in  the  English 
language. 

He  has  translated  an  important  memoir,  by  Miguel,  on  the  Structure 
of  the  Seed  in  Cycadesd,  and  has  added  to  the  published  translation 
many  valuable  critical  notes. 

The  smaller  notices  which  he  has  published  equally  testify  to  his 
ability,  and  more  than  justify  his  appointment  to  the  Chair  of  Botany 
in  Dublin.  I  am,  Ac,  F.L.S. 


Elvins'  theory  as  '*  vague  guess-work."  It  has  been  "  the  result  of 
years  of  patient  toil."  My  excuse  must  be  that  no  one  could  have 
suspected  this. 

Mr.  Elvins*  theory  of  comets  exhibits  such  amazing  conceptions  re- 
specting the  laws  of  motion  that  I  fear  I  shall  hardly  convince  him  of 
the  yet  more  astounding  absurdity  of  his  explanation  of  the  solar-spot 
pieriod.  Let  me  try,  however.  Passing  over  a  number  of  other  diffi- 
culties, each  absolutely  insuperable,  save  by  ignoring  the  most  obvious 
facte,  I  would  ask  him  why  the  November  meteors  should  drop  into 
i  the  sun.  They  do  not  come  within  89,000,000  miles  of  him  if  they 
t  travel  in  the  orbit  calculated  by  Oppolzer  for  Tempel's  comet,  nor  with- 
'  in  90,000,000  mUes  of  him  if  Adams's  estimate  of  their  orbit  is 
correct.  So  that  they  are  about  as  likely  to  drop  into  the  sun  as  the 
'  earth  is— or  even  less,  since  they  travel  far  more  swiftly  past  their 
!  perihelion  than  the  earth  travels  in  her  orbit. 

When  Mr.  Elvins  has  shown  why  the  November  meteors  should  leare 
the  orbit  assigned  them  by  astronomers,  in  order  to  leap  over  the  tre- 
mendous gap  teparating  their  perihelion  from  the  sun,  it  will  be  time 
to  dwell  on  other  and  equally  egregious  absurdities  in  his  theory. 

Surely  the  difficulties  Mr.  Elvins  has  had  to  contend  against — of 
which  he  says  I "  can  form  no  idea  "—can  be  no  other  than  the  powerful 
array  of  facts  across  which  he  has  pushed  both  his  theory  of  comets 
and  his  views  as  to  the  cause  of  the  solar-spot  period. 

Yours  fiuthf  nlly, 
Feb,  3.  Bichabd  A.  PnofTOE, 


Thk  Brockxn  of  thb  Himaulta. 

Sib, — A  short  time  ago  I  learnt  that,  in  a  certain  part  of  the  Hima- 
laya Chain  (I  cannot  remember  the  exact  name  of  the  district),  the 
phenomenon  of  the  Brocken— the  Brockengespenst — of  the  Harz 
Mountains  is  repeated  with  the  addition  of  a  halo,  or  rather  a 
prismatic-coloured  ring,  completely  surrounding  the  reflected  image ; 
and  still  further,  that  each  individual  sees  his  own  reflection,  while 
that  of  his  companions  is  barely  detected.  Is  not  the  former  fact  a 
singular  one  ?  and  on  what  physical  conditions  can  it  be  satisfactorily 
explained  P  With  regard  to  the  latter  point,  I  have  never  heard  such 
to  be  the  case  on  the  Brooken.  J.  B. 


Pebiodicitt  of  Solas  Spots. — From  B.  A.  Pbogtob,  B A.,  F.B.A.S. 

Sib, — I  cannot,  on  account  of  Mr.  Elvins'  kind  expressions  regarding 
myself,  withdraw  my  protest  against  the  tone  of  his  last  communica- 
tion. In  that  communication  (unwittingly  I  doubt  not)  he  did  commit 
the  grave  offence  against  scientific  morality  of  presenting  fancies  as 
established  facts.  I  hold  the  spread  of  true  knowledge  to  be  so  im- 
portant, that  I  make  a  rule  of  commenting  in  very  definite  terms  of 
conduct  of  this  sort.  I  should  have  done  the  same  even  though  I  had 
thought  his  opinions  correct.  No  man  has  a  right  to  describe  opinions 
in  terms  applicable  only  to  established  facts. 

As  reguds  this  pctrt  of  my  letter,  then,  there  is  nothing  I  can 
withdraw.    It  appears,  however,  that  I  was  wrong  in  describing  Mr. 


"  What  about  the  Mammalian  Jaw  P  " — From 
T.  P.  Babkab,  F.G.S. 

Sib, — In  an  editorial  note  appended  to  a  communication  of  mine 
which  appears  on  page  73,  vol.  iii.,  Soibntific  Opinion,  you  remark 
"  If  it  were  not  exceeding  our  task  as  editor,  we  would  express  a  hope 
that  lir.  Barkas  would  prolong  his  researches  on  each  specimen.  He 
is  always  telling  us  of  new  discoveries,  but  he  seldom  tells  us  of  any- 
thing completely.    What  about  the  mammalian  jaw  ?  " 

With  all  deference  to  your  opinion,  Mr.  Editor,  it  seems  to  me  that 
the  best  course  to  adopt  in  bringing  before  the  scientific  world  a 
description  of  discoveries  in  any  department  of  palsBontology  is,  first, 
to  introduce  facts,  and  then,  when  facts  have  become  sufficiently 
numerous,  deduce  inferences.  The  greatest  error  into  which  any 
investigator  into  coal-measure  i>alBSontology  could  fall,  would  be  that 
of  drawing  large  inferences  from  very  limited  premises.  The  truly 
Baconian,  and  only  safe  method,  is,  in  the  first  place,  to  accumulate 
well-ascertained  facts,  and,  so  far  as  coal-measure  fauna  are  oon- 
bemed,  facts  are  just  the  things  we  most  require.  That  will  be  evident 
when  we  learn  that  the  majority  of  the  fossil  specimens  obtained  from 
the  Northumberland  and  other  coal-measures  are  obtained  in  a  frag- 
mentary condition,  and  that  nearly  all  the  coal-measnre  fishes  of 
which  we  have  anything  like  complete  descriptions  are  Platysomus, 
CoDlacanthus,  Acrolepis,  Palieoniscus,  Acanthodes,  Pygopterus,  Am- 
phicentrum,  Bhizodopsis,  and  Megalichthys,  and  the  approximately 
complete  knowledge  we  have  respecting  them  hs^  been,  to  a  large  ex- 
tent, derived  from  specimens  obtained  in  the  Permian  and  other 
strata,  rather  than  from  specimens  obtained  from  the  true  coal- 
measures. 

As  an  illustration  of  the  incomplete  knowledge  possessed  regarding 
moderately  well-known  coal-measure  genera,  I  may  state  that  little, 
perhaps  nothing,  is  known  of  the  genus  Ctenacanthus,  except  that  the 
fishes  possessed  curiously-formed  spines ;  of  Orthocanthus  and  Lepta- 
canthus  the  spines  alone  are  known,  and  the  genera  derive  tiieir 
names  from  the  characters  of  their  spines ;  much  obscurity  yet  rests 
upon  Gyraoanthns,  a  cartilaginous  fish,  the  spines  of  which  are  in 
almost  every  museum ;  and  whether  it  had  or  had  not  teeth  is  not  yet 
certainly  established.  Similar  obscurity  yet  rests  upon  Pleuracanthus, 
the  spines  of  which  are  common  in  our  coal-measures.  The  teeth  of 
Diplodus  are  supposed  to  belong  to  fishes  which  possessed  the  spines 
of  Pleuracanthus,  but  of  that  there  is  no  absolute  certainty.  Tbe 
teeth  of  Cladodus  are  at  present  ascribed  to  two  very  different  fishes, 
Gyraoanthns  and  Ctenacanthus.  Of  Strepsodus  nothing  is  conclusively 
known  beyond  the  peculiar  character  of  its  teeth. 

The  forms  or  character  of  the  fiohes  which  have  teeth  known  as 
PoBcilodus  and  Pleurodns  are  unknown.  Climaxodus  may  be  a  Bay  or 
a  Cestraoiont,  the  matter  is  as  yet  quite  uncertain,  as  a  moderately 
complete  group  of  the  teeth  has  not  yet  been  found.  The  teeth 
known  as  Ceratodus  may  probably  belong  to  Ctenodus,  the  generio 
distinction  being  far  from  established,  and  recognised  facts  point  in 
an  opposite  direction.  Ctenoptychius  is  probably  a  tooth,  but,  so  far 
as  I  am  aware,  the  supposed  teeth  have  never  been  found  in  situ  on 
the  jaw  ;  they  vary  much  in  character,  some  having  but  fiye  dentionla- 
tions,  and  a  newly-discovered  specimen  now  before  me  possesses  sixty- 
six  denticular  ridges.  Upon  nearly  all  the  fishes  known  to  belonc^  to 
the  coal  period  much  obscurity  prevails,  except  those  on  the  list  first 
enumerated,   and  respecting  them  much  information  has  yet  to  be 
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obtained  before  oar  knowledge  of  tbem  can  be  recognized  as  approxi- 
mately complete. 

Of  tbe  reptiles  of  the  coal  period  less  is  known  than  of  the  fishes, 
and  to  so  slight  an  extent  has  the  investigation  of  the  reptiles  of  the 
Carboniferons  era  been  prosecated  that  no  work  on  the  snbject  at 
present  exists.  The  information  whieh  has  been  obtained  is  scattered 
throughont  varioos  serials ;  some  of  the  chief  mnsenms  in  the  king- 
dom contun  but  a  limited  number  of  specimens  of  PalsQozoic  reptiles, 
and  from  other  large  mnsenms  they  are  entirely  absent. 

The  latter  statement  is  amply  yerified  in  the  preface  to  the  Index  to 
the  Fossil  Remains  ofAveSy  Omithosauria,  and  Reptilia  contained  in 
the  Woodwoff^ian  Museum  of  the  University  of  Cambridge.  The  vener- 
able Dr.  Sedgwick,  on  p.  vi.  of  his  prefatory  notes,  says  "  of  palseozoic 
reptilea  we  do  not  possess  one  single  British  specimen." 

With  these  facts  before  ns  I  think  yon  and  yonr  readers  will  pro- 
bably agree  that  I  have  some  justification  in  detailing  isolated  palsDon- 
tological  facts  without  basing  upon  them  merely  hypothetical  infer- 
ences, so  long  as  for  the  most  part  mere  fragments  of  fishes  and 
reptiles  come  into  my  possession. 

Hasty  generalization  is  far  more  reprehensible  than  is  the  lower 
labour  of  truthfully  presenting  details,  and,  besides,  the  presentation  of 
such  details,  especially  when  the  specimens  described  are  freely  at  the 
eervioe  of  any  palffiontologist,  will  afford  investigators  in  our  own  or 
other  coalfields,  the  means  of  comparing  the  specimens  they  find 
with  those  that  have  been  found  elsewhere,  and  by  such  comparison 
much  required  information  may  eventually  be  obtained. 

Taking  Strophodus  as  an  illustration,  several  teeth  that  have  been 
ascribed  to  various  species  of  that  genus  have  by  the  discovery  of  the 
complete  oral  armature  of  Strophodus  been  proved  to  belong  to  one  fish, 
and  what  were  previously  recognized  as  many  species,  have  had  to  be 
discarded  from  the  records  of  science.  Ton  will,  I  trust,  Mr.  Editor, 
now  see  that  it  is  practically  impossible  to  describe  many  coal-measure 
fi^es  completely,  and  if  I  clearly  describe  the  new  specimens  that  are 
found,  I  at  least  increase  the  knowledge  of  details  upon  which  the  super- 
structure of  true  science  will  have  to  be  built. 

You  ask  "  What  about  the  mammalian  jaw  ?  " 

The  mammalian  jaw  is  yet  in  my  possession ;  it  is  the  only  jaw  of  the 
kind  I  have  yet  found  or  seen,  and  I  believe  it  is  the  only  jaw  of  the 
kind  that  has  been  found  or  seen.  The  cabinet  of  Mr.  Ward,  of 
Longton,  is  rich  in  jaws  of  fishes  and  reptiles,  but  nothing  like  the 
supposed  mammal  jaw  is  in  his  possession  ;  and  the  same  is  true  of  the 
collections  possessed  by  Messrs.  Sim,  Taylor,  and  Campbell,  of  West 
Cramlington.  The  jaws  of  Acanthodopsis  have  been  referred  to  as 
being  similar  to  the  unique  jaw  in  my  possession,  but  in  reality  it  bears 
no  resemblance  to  the  jaws  of  that  little  understood  fish.  The  upper 
jaws  ot  Amphicentrum  more  closely  resemble  it,  but  the  contrast  is  so 
marked  that  the  most  casual  observer  can  recognize  the  difference  be- 
tween them.  Whatever  the  jaw  is,  it  is  evidently  unlike  all  that  have 
yet  been  described,  and  I  believe  all  that  have  been  discovered.  The 
jaw  has  been  seen  by  several  gentlemen  eminent  in  palseontology,  luid 
with  one  exception  they  acknowledged  that  it  presents  mammalian 
characteristics.  It  has  not  yet  been  seen  by  any  palaaontologist  who 
makes  comparative  odontology  a  speciality,  but  I  trust,  on  an  early  oc- 
casion, to  have  an  opportunity  of  submitting  the  specimen  to  one  or 
more  of  the  best  odontolog^ts  in  the  kingdom,  and  whatever  their 
opinions,  whether  for  or  against  the  conclusions  at  which  I  have  pro- 
visionally arrived  respecting  the  fossil,  your  readers  shall  be  made 
acquainted  with  them.  I  am  merely  desirous  of  ascertaining  truth, 
not  of  supporting  an  assumed  infallibility,  which  I  neither  claim  for 
myself  nor  am  prepared  to  allow  to  others. 

I  am  yours  obediently, 

Newcastle-on-Tyne.  T.  P.  Baskas,  F.G.S. 


Emasculation  ik  Animals. — From  Lawbon  Tait. 

Sir, — ^Would  you  allow  me,  through  your  columns,  to  request 
urgently  that  any  one  who  may  be  in  possession  of  facts,  well  authen- 
tioated,  bearing  on  this  snbject  will  record  them  P  It  is  scarcely  pos- 
siblo  to  exaggerate  the  importance  of  such  a  fact  with  regard  to  many 
questions  now  at  issue.  For  instance,  what  a  valuable  fact  it  would 
be  for  Darwin ! 

May  I  suggest  that  correspondents  give  their  names  and  addresses? 
because,  otherwise,  their  contributions  may  be  altogether  valueless. 

Wakefieldy  Feb.  8.  I  am,  Ac.,  Lawson  Tafi. 


Negative  Evidence  in  Geology. 

Sib, — ^Your  correspondent  "  A  Young  Beginner  "  has  employed  his 
time  and  opportunities  well,  and  has  no  doubt  read  much  and  carefully. 
He  has  forcibly  expressed,  by  ample  quotations  from  recognized  au- 
thorities, the  case  of  that  school  of  geologists  who  (unfortunately  as 
I  think  for  the  progress  of  science)  have  allowed  absence  of  knowledge 
to  take  the  place  of  knowledge.    All  the  arguments  and  opinions 


adduced  by  your  correspondent  were  long  ago  brought  forward  to 
prove  that  the  human  race  was  of  recent  introduction,  that  mammals 
and  birds  were  tertiary  only,  that  reptiles  did  not  exist  during  the 
paladozoic  period,  that  fishes  commenced  with  the  carboniferous 
series,  and  that  none  but  animals  of  low  organization  lived  during 
the  earliest  fossiliferous  deposit.  Each  assumption  has  in  turn  been 
disproved  by  facts,  but  the  old  feeling  remains :  We  have,  then,  not 
found  them  ;  therefore  they  are  not  to  be  found. 

Allow  me  to  point  out  to  your  correspondent,  and  to  your  readers 
interested  in  this  question,  that  the  space  occupied  by  palseozoic  rocks 
on  the  present  surface  of  exposed  land  is  exceedingly  small  in  com- 
parison with  the  earth's  surface,  and  that  the  localities  hitherto 
examined  successfully  for  fossils  bear  no  large  proportion,  even  to  this 
area.  So  larg^  a  part  of  the  earth's  surface  is  now  withdrawn  from 
the  possibility  of  receiving  more  than  accidental  indications  of  the 
characteristic  inhabitants  of  the  land,  that  if  the  present  land  were 
submerged,  and  the  sea  bottom  raised  into  laud  over  the  whole  earth, 
the  chances  of  discovering  such  indications  would  be  infinitely  small. 
The  same  argument  applies  to  the  littoral  and  shallow  water  as  to 
those  found  in  deep  sea,  for  these,  in  most  cases,  would  be  almost 
barren,  or  would  only  contain  remains  of  marine  organisms.  Shores 
and  shallow  water  are  not  necessarily  connected  with  inhabited  land. 
The  mere  fact  that  we  have  found  in  the  middle  of  the  Oolites,  in  one 
very  limited  deposit,  a  few  bones  of  minute  quadrupeds,  nowhere 
repeated  in  the  vast  and  rich  areas  of  secondary  fossiliferous  rock,  is 
of  itself  proof  of  the  rarity  of  the  conservation  of  such  fossils.  No 
rock  is  more  promising  in  this  respect  than  the  Stonesfield  slate.  We 
know  that  the  conditions  were  in  the  highest  degree  favourable  for 
receiving  and  retaining  remains  of  land  animals  :  we  know  that  such 
animals  were  present  not  far  off.  And  yet  no  bone  of  mammal,  and 
only  one  fragment  of  a  warm-blooded  animal  of  any  kind,  has  been 
found  in  them. 

In  spite,  then,  of  high  authority,  and  in  opposition  to  the  craving 
for  generalization,  so  natural  and  so  useful  in  its  way,  I  hold  that  it 
is  more  logical  and  more  philosophical  to  be  cautious  and  wait  for 
facts,  than  draw  conclusions  from  ignorance.  I  neither  afi&rm  nor  deny 
that  the  Eozo5n  was  the  first  animal,  and  the  Lower  Laurontian  rocks 
the  first  fossiliferous  deposits ;  but  I  do  say  that,  on  the  one  hand,  I  am 
a  little  ashamed  of  the  number  of  protos  and  eos  and  pdUsos  that  I  find 
in  geological  nomenclature ;  and  that,  on  the  other  hand,  an  admission 
of  there  being  still  something  more  to  be  learnt  about  the  earth's 
early  history  is  one  that  none  of  us  need  be  ashamed  of. 

An  Old  Stagek. 
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Becretaries  of  Societies  will  obliee  us  by  regularly  forwardinff  "Abstracts  of 
Proceedings ;  "  and  they  would  do  mach  to  enhance  tbe  interest  and  saccess 
of  their  meetings  if  th^  wonld  enable  os  to  pabUsh  in  aaticipaMon  "  notices 
of  papers  to  be  read."  «^_^— 

EOYAL  SOCIETY. 

Thursday,  January  27th. — The  following  paper  was  read: — 
"  Observations  on,  the  Temperature  of  the  Strata  taken  during  the 
sinking  of  the  Bose  Bridge  Colliery,  Wigan,  Lancashire,  1868-69," 
by  Edward  Hull,  M.A.,  F.B.S.,  Director  of  the  Geological  Survey  of 
Ireland. — In  an  elaborate  paper  by  Mr.  W.  Hopkins,  entitled  "  Experi- 
mental Besearches  on  the  Conductive  Powers  of  various  Substances," 
published  in  the  Philosophical  Transactions  for  1857,  an  account  is 
given  of  a  series  of  experiments  made  under  the  general  supervision 
of  Mr.  Hopkins,  E.B.S.,  himself,  and  Mr.  W.  Fairbaim,  F.B.S.,  during 
the  sinking  of  the  Astley  Pit  of  Dukenfield  Colliery,  in  Cheshire.^ 
At  the  time  this  paper  was  written,  the  depth  attained  was  only  a 
little  more  than  1,400  ft. ;  and  the  rate  of  increase  between  the 
depths  of  700  ft.  and  1,330  ft.  was  found  to  be  I'^F.  for  about  65  ft. 
These  observations  were  subsequently  continued  until  the  pits 
had  attained  their  full  depth  of  717  yards  from  the  surface.  The  last 
observation  made  was  in  the  shale  overlying  the  coal-seam,  known  as 
the  "  Black  Mine,"  which  it  was  the  object  of  the  proprietor,  Mr. 
Astley,  to  reach,  and  the  temperature  was  found  to  be  75**  F.  Assum- 
ing the  "  stratum  of  constant  temperature,"  or,  as  it  is  also  called  by 
Humboldt,  "  the  invariable  stratum,"  to  be  that  which  was  reached 
at  16*5  feet  with  a  temperature  of  51^F.,the  total  increase  of  tempera- 
ture would  amount  to  2^°  F.,  fifiving  as  the  rate  of  increase  1°  F.  for 
every  88*925  ft.    This  is  much  below  the  average  rate  of  increase. 

During  a  part  of  the  period  above  referred  to  (from  1854-56) 
another  coal-pit  was  being  sunk  at  Wigan,  which  reached  the  depth  of 
600  yards,  down  to  the  celebrated  "  Cannel  Mine."  At  this  pit  similar 


^  Tfae  entire  series  of  tbese  iateresting  obser rations  were  kindly  snpplied  to  me 
by  Mr.  W.  Fairbaim,  and  are  pu<>Ushel  in  Tk4  Coa^«ld$  </  Qr$at  BrUain,  2nd 
edit.  p.  216. 
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obsenratunu  on  the  temperature  of  the  strata  were  made  very  care- 
fnllj  by  the  manager,  Mr.  Bryham,  which  were  kindly  commanicated 
to  myself  for  pablication,  and  will  be  found  m*my  work  on  the  Coal 
fields  of  Great  Britain.  The  ultimate  temperature  attained  in  this 
pit  at  the  depth  from  the  surface  of  600  yards  was  found  to  be  72°  F. ; 
and  assuming  the  iuTariable  stratum  to  be  the  same  as  that  at  Duken- 
field  Colliery,  the  resulting  rate  of  increase  would  be  1**  F.  for  every 
61*5  ft.,  which  accords  very  closely  with  the  result  obtained  by  Pro- 
fessor Fhillipe,  F.B.S.,  at  the  Monkwearmouth  Colliery. 

Since  the  time  abore  referred  to,  the  proprietor  of  the  Bose  Bridge 
Colliery,  Mr.  J.  Grant  Morris,  determined  to  carry  down  the  shafts 
fromihe  "Cannel"  seam  to  the  "Arley"  seam  of  coal,  which  was 
known  to  lie  more  than  200  yards  below  it ;  and  consequently,  in  the 
spring  of  1868,  preparations  were  commenced  for  carrying  out  this 
project.  In  the  incredibly  short  time  of  one  year  and  two  months  the 
Arley  coal  was  struck,  and  was  found  to  be  of  good  thickness  and 
quality.  The  total  depth  reached  was  808  yards,  and  the  ultimate 
temperature  in  the  coal  itself  was  found  to  be  931"  F.  The  manager 
of  the  colliery,  Mr.  Bryham,  sensible  of  the  value  of  observations  on 
the  temperature  of  the  strata  at  such  unusual  depths  (this  being  pro- 
bably the  deepest  colliery  in  the  world,  certainly  in  Britain),  made  a 
series  of  observations  with  as  much  care  as  the  circumstances  would 
admit,  and  has  entrusted  them  to  me  for  publication. 

The  mode  of  taking  the  observations  was  as  follows : — On  a  favour- 
able stratum,  such  as  shale,  or  even  coal,  having  been  reached,  a  hole 
was  drilled  with  water  in  the  solid  strata  to  a  depth  of  one  yard  from 
the  bottom  of  the  pit.  A  thermometer  was  then  inserted  for  the 
space  of  thirty  minutes,  the  hole  having  been  sealed  and  made  air- 
tight with  clay.  At  the  expiration  of  the  half -hour  the  thermometer 
was  taken  up  and  the  reading  noted. 

It  might  possibly  be  objected  that  the  time  allowed  (thirty 
minutes)  was  insufficient  for  the  imbedding  of  the  thermometer,  and 
that  the  readings  are  liable  to  error  from  this  cause.  I  feel  sure, 
however,  that  if  any  error  has  arisen,  it  is  inappreciable,  and  does  not 
in  the  least  invalidate  the  general  result.  In  fact  I  am  assured  by 
Mr.  Bryham  that,  from  actual  testing  on  several  occasions,  he  found 
less  than  this  time  of  thirty  minutes  sufficient  for  the  purpose  re- 
quired. 

While  the  temperatures  of  the  strata  were  being  measured,  obser- 
vations were  also  carried  on  pari  passu  on  those  of  the  open  pit 
during  the  descent.  These  are  given  in  the  table  annexed.  By  a 
comparison  of  the  results  in  the  two  columns,  it  will  be  observed 
that  as  the  depth  increased  the  differences  between  the  corresponding 
temperatures  in  the  pit  and  the  strata  tended  to  augment ;  in  other 
words,  the  temperature  of  the  strata  was  found  to  augment  more 
rapidly  than  that  of  the  open  pit. 

The  effects  of  the  high  temperature  and  pressure  on  the  strata  at 
the  depth  of  2,425  ft.  are,  as  I  am  informed  by  Mr.  Bryham,  making 
themselves  felt,  and  cause  an  increase  in  the  expense  both  of  labour 
and  timber  for  props.  This  colliery,  in  fact,  will  be  in  a  position  to 
put  to  the  test  our  views  and  speculations  on  the  effects  of  high  tem* 
perature  and  pressure  on  mining  operations. 

In  order  to  obtain  the  average  rate  of  increase  of  heat,  as  shown  by 
the  experiments  at  Bose  Bridge  Colliery,  we  may  assume  (in  the  absence 
of  direct  observation)  the  position  and  temperature  of  the  invariahlc 
stratum  to  be  50  ft.  from  the  surface  and  50°  F.,  which  is  probably 
nearly  the  mean  temperature  of  the  place.  With  these  data,  the  in- 
crease is  V  F.  for  every  54*57  ft.,  which  approximates  to  that  obtained 
by  Professor  Phillips  at  Monkwearmouth  of  V  F.  for  about  every  60ft. 

If,  on  the  other  hand,  for  the  purpose  of  comparison,  we  adopt  the 
measurements  for  the  invariable  stratum  as  obtained  at  Dukenfield, 
we  find  the  rate  of  increase  to  be  V  F.  for  every  47*2  ft.,  as  against 
V  F.  for  every  88*2  ft.  in  the  case  of  Dukenfield  itself.  So  great  a 
discordance  in  the  results  is  remarkable,  and  is  not,  in  my  opinion, 
attributable  to  inaccuracy  of  observation  in  making  the  experiments. 
On  the  other  hand,  I  may  venture  to  suggest  that  it  is  due,  at  least 
in  some  measure,  to  dissimilarity  in  the  position  and  inclination  of  the 
strata  in  each  case.    These  I  now  proceed  to  point  out. 

Position  of  the  Strata  at  Rose  Bridge  and  Dukenfield  Collieries. — 
Bose  Bridge  Colliery  occupies  a  position  in  the  centre  of  a  gently 
eloping  trough,  where  the  beds  are  nearly  horizontal ;  they  are  ter- 
minated both  on  the  west  and  east  by  large  parallel  faults,  which  throw 
up  the  strata  on  either  side.  The  colliery  is  placed  in  what  is  known 
as  "the  deep  belt." 

Dukenfield  Colliery,  on  the  other  hand,  is  planted  upon  strata 
which  are  highly  inclined.  The  beds  of  sandstone,  shale,  and  coal 
rise  and  crop  out  to  the  eastward  at  angles  varying  from  30°  to  35**. 
Now  I  think  we  may  assume  that  strata,  consisting  of  sandstones, 
shales,  clays,  and  coal  alternating  with  each  other,  are  capable  of 
conducting  heat  more  rapidly  along  the  planes  of  bedding  than  across 
them,  different  kinds  of  rock  having,  as  Mr.  Hopkins's  experiments 
show,  different  conducting-powers.  If  this  be  so,  we  have  an  evident 
reason  for  the  dissimilar  results  in  the  two  cases  before  us.  Assuming 
a  constant  supply  of  heat  from  the  Interior  of  the  earth,  it  could  only 
eBoax>e,   in  the  case  of  Bose  Bridge,  across  the  planes  of  bedding, 


meeting  in  its  progress  upwards  the  resistance  offered  by  strata  of,  m 
each  case,  varying  oonducting-iwwers.  On  the  other  hand,  in  the  case 
of  Dukenfield  the  internal  heat  could  travel  along  the  steeply  inclined 
strata  themselves,  and  ultimately  escape  along  the  outcrop  of  the 
beds. 

I  merely  offer  this  as  a  suggestion  explanatory  of  the  results  before 
us,  and  may  be  allowed  to  add  that  the  strata  at  Monkwearmouth 
CoUiexy,  the  thermometrical  observations  at  which  correspond  so 
closely  with  thote  obtained  at  Bose  Bridge,  are  also  in  a  position  not 
much  removed  from  the  horizontal,  which  is  some  evidence  in  corro- 
boration of  the  views  here  offered. 

Thsbmometrical  Obsebyations  at  Bose  BBioaE  Collii^t. 


Date. 


K 
P 


• 
P 


Strata. 


July,  1854   

August,  1854  

May,  1858    

July,  1858    

May  18,  1868  

July  24,  1868 

April  19,  1869 

November  18,  1868 
February  22,  1869 
March  12,  1869  ... 
April  17,  1869    ... 

May  3,  1869    

May  19,  1869  

July  8,  1869 

July  16,  1869  


I 
161 
188 
550  i 
600; 
630, 
665 
673  1 
700  1 
736; 
748  1 
762' 
774 
782 
801 
808 


Blue  shale  

Warrant  earth  

Blue  shale  

Warrant  earth  

"Baven"coal    

Linn  and  Wool  

"  Yard  coal "  mine    

Strong  blue  metal 

Do.  

Shale  

Linn  and  Wool,  or  strong  shale 

Strong  shale  

Blue  metal 

Strong  blue  shale  

Coal  (Arley  mine) 


0  p 

5*5.1   B2 

•I  0  91b 


0 


F. 


73 

75 

'  76 

76 

,  76 
I  77 
'  78 
80 
79 
79 
79 


t' 
S"« 

;"^ 

I  64-5 

'66 

.78 

80 

83 
,86 

86 

87 

BBi 

89 

90-5 

91-5 

92 

93 

93i 


Remarks, — All  holes  vertical  in  solid  at  bottom  of  pit  drilled  with 
water  1  yard  deep,  and  thermometer  remained  in  hole  thirty  minutes 
and  made  air-tight  with  clay. 

Thursday,  February  3rd.— The  following  paper  was  read : — "  Note 
on  an  Extension  of  the  Comparison  of  Magnetic  Disturbances  with 
Magnetic  Effects  inferred  from  observed  Terrestrial  Galvanic  Currents; 
and  Discussion  of  the  Magnetic  Effects  inferred  from  Galvanic  Cur- 
rents on  days  of  tranquil  magnetism,"  by  G.  B,  Airy,  Astronomer  Boyal. 
— The  author,  after  referring  to  his  paper  in  the  Philosophical  2Va7i^- 
actions  for  1868,  on  the  Comparisonof  Magnetic  Disturbances  inferred 
from  Galvanic  Currents  recorded  by  the  Self-registering  Galvano- 
meters of  the  Boyal  Observatory  of  Greianwich  with  the  Magnetic 
Disturbances  registered  by  the  Magnetometers,  on  17  days,  states 
that  he  had  now  undertaken  the  examination  of  the  whole  of  the 
galvanic  currents  recorded  during  the  establishment  of  the  Croydon 
and  Dartford  wires  (from  1865,  April  1,  to  1867,  October  24).  The 
days  of  observation  were  divided  into  three  groups :  No.  1  containing 
days  of  considerable  magnetic  disturbance,  and  therein  including  not 
only  the  17  days  above  mentioned,  but  also  36  additional  days ;  No.  2 
containing  days  of  moderate  disturbance,  of  which  no  further  use  was 
made ;  and  No.  3  containing  the  days  of  tranquil  magnetism. 

The  comparisons  of  the  additional  36  disturbed  days  were  made  in 
the  same  manner  as  those  of  the  preceding  17  days,  and  the  infer- 
ences were  the  same.  The  results  were  shown  in  the  same  manner, 
by  comparison  of  curves,  which  were  exhibited  to  the  society.  The 
points  most  worthy  of  notice  are — ^that  the  general  agreement  of  the 
strong  irregularities,  galvanic  and  magnetic,  is  very  dose ;  that  the 
galvanic  irregularities  usually  preoede  the  magnetic,  in  time ;  and  that 
the  northerly  magnetic  force  apx>ears  to  be  increased.  The  author 
remarks  that  no  records  appeared  open  to  doubt  as  regards  instru- 
mental error,  except  those  of  western  declination ;  and  to  remove  this 
he  had  compared  the  Greenwich  Curves  with  the  Kew  Curves,  and 
had  found  them  absolutely  identical. 

The  author  then  proceeds  vrith  the  discussion  of  the  Galvanic 
Current-Curves  on  days  of  tranquil  magnetism,  not  by  way  of  com- 
parison with  the  magnetic  curves,  but  for  independent  examination  of 
the  galvanic  laws.  The  method  was  explained  of  measuring  the  ordi- 
nates  and  connecting  the  measures  into  expressions  for  magnetic  action, 
at  every  hour,  and  grouping  the  measures  at  the  same  nominal  hour 
by  months,  and  taking  their  monthly  means  for  each  hour.  As  these 
exhibited  sensible  discordance,  they  were  smoothed  by  taking  the  means 
of  adjacent  numbers,  taking  the  means  of  the  adjacent  numbers  of  the 
new  series,  and  so  on,  repeating  the  operation  six  times.  The  author 
explains  the  theory  of  this  process,  and  the  way  in  which  it  tends  to 
degrade  the  periodical  terms  of  higher  orders.  He  then  explains  an 
easy  method  of  resolving  the  numbers  so  smoothed  into  periodical 
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tenns  reourring  onoe  in  the  day,  twice  in  the  day,  thrioe  in  the  day, 
fto.,  and  applies  the  method  to  the  nnmbers  for  every  month. 

When  these  qnantities  (whioh  from  month  to  month  are  perfectly 
independent)  ore  brought  together  in  tables,  they  present  snch  an 
agreement,  with  gradnal  change  accompanying  the  change  of  seaspns, 
as  leaves  no  doabt  on  their  representation  of  a  real  law  of  the  diurnal 
changes  of  the  galvanic  currents.  They  also  show  the  existence  of  a 
constant  torn  towards  the  north  (which  explains  the  apparent  increase 
of  force  to  the  north  observed  in  the  results  for  days  of  great  disturb- 
ance), and  a  still  larger  force  towards  the  west  (which  also  is  well 
marked  on  the  days  of  great  disturbance)^  No  light  is  obtained  on  the 
origin  of  these  terms,  but  they  appear  to  be  probably  pure  galvanic 
accidents,  depending  on  the  nature  of  the  earth-connections. 

The  author  then  exhibits  in  curves  the  diurnal  inequalities  of  mag- 
netism which  the  galvanic  currents  must  produce.  The  form  generally 
consists  of  two  parallel  lobes,  making  with  the  magnetic  meridian  an 
angle  of  nearly  60''  from  the  north  towards  the  west.  The  greatest 
east-and-west  difference  of  ordinates,  in  the  month  of  April,  is  0'0004i4 
of  total  horizontal  magnetic  force ;  it  corresponds  in  the  hours  to 
which  those  ordinates  relate,  nearly  with  the  ordinary  diurnal  ine- 
quality. But  it  is  much  smaller  than  the  ordinary  diurnal  inequality, 
and  the  daily  law  of  the  galvano-magnetic  inequality  differs  greatly 
from  that  of  diurnal  inequality.  For  the  greater  part,  therefore,  of 
diurnal  inequality  the  cause  is  yet  to  be  found. 

'*On  the  Fossil  Mammals  of  Australia.  Part  III.  Diprotodon  Aus- 
tralis,  Owen,"  by  Prof .  Owen,  F.B.S.,  &c. — In  this  paper  the  author  com- 
municates descriptions,  with  figures  of  the  fossil  remains  at  his  command, 
of  Diprotodon  AustraliSf  which  have  been  received  from  various  localities 
in  Australia,  since  the  first  announcement  of  the  genus,  founded  on  a 
fragment  of  lower  jaw  and  tusk,  described  and  figured  in  the  appendix 
to  Sir  Thos.  Mitchell's  Three  Eaypeditions  into  the  Interior  of  Eastern 
Australia,  8vo.  1838. 

The  fossils  in  question  include  the  entire  cranium  and  lower  jaw 

3—3        0  0' 

with  most  of  the  teeth,  showing  the  dental  formula  of : — i  -j^t  c  —  ^ 

m^B28;  portions  of  jaws  and  teeth  exemplifying  characteristics  of 

age  and  sex  ;  many  bones  of  the  trunk  and  extremities. 

After  some  introductory  remarks,  the  author  proceeds  to  the  de- 
scription of  the  skull  and  teeth,  which  are  illustrated  by  many 
figures,  those  of  the  teeth  being  of  the  natural  size.  The  result  of 
the  comparisons  detailed  establishes  the  marsupial  character  of  Dipro- 
todon, and  the  combination  of  characters  of  Macropus  and  Phasco- 
lomys  with  special  modifications  of  its  own.  These  latter  are  more 
fnUy  and  strongly  manifested  in  the  bones  of  the  trunk  and  limbs, 
snbsequently  described.  The  pelvis  and  femora  present  resemblances 
to  those  in  Froboscidea,  not  hitherto  observed  in  any  other  remains 
of  large  extinct  quadrupeds  of  Australia.  But  in  all  the  bones  de- 
scribed essentially  marsupial  characteristics  are  more  or  less  deter- 
minable. The  paper  concludes  with  a  summary  of  the  characters  of 
Diprotodon,  throwing  light  upon  the  conditions  of  its  extinction,  its 
analogies  with  the  Megatherium,  its  affinities  to  existing  forms  of 
Marsnpialia  and  the  more  generalized  condition  which  it  manifests  of 
that  mammalian  type. 

A  table  of  the  localities  in  Australia  from  which  remains  of  Dipro- 
todon have  been  obtained,  and  a  table  of  the  principal  admeasure- 
ments of  the  skeleton,  are  appended  to  the  text. 
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jAirxTABT  26th. — Prof.  Huxley,  LL.D.,  F.B.S.,  president,  in  the  chair, 
Thomas  Daniel  Bott,  Esq.,  2,  Osborne  villas,  Talfourd-road,  Peckham; 
Edwin  Bnckland  Kemp- Welch,  Esq.,  8,  Beaumont-terrace,  Bourne- 
month  ;  James  Parkinson,  Esq.,  F.C.S.,  Sarum  House,  Church-road, 
Upper  Norwood ;  Henry  Sewell,  Esq.,  Villa  del  Valle,  Mexico ;  and 
Thomas  F.  W.  Walker,  Esq.,  M.A.,  F.R.G.S.,  Athenajum  Club,  London, 
and  6,  Brock-street,  Bath,  were  elected  fellows  of  the  society.  The 
Bev.  I>r.  Oswald  Heer,  of  Zurich,  was  elected  a  foreign  member  of 
the  society.    The  following  communication  was  read : — 

"  On  the  Crag  of  Norfolk  and  associated  Beds,"  by  J.  Prestwich, 
Esq.,  F.B.S.,  F.G.S. — ^Thc  author  commenced  by  referring  to  his  last 
paper,  in  wldch  he  divWed  the  Bed  Crag  into  two  divisions — a  lower 
one,  of  Tariable  oblique  bedded  strata,  and  an  upper  one,  of  sands 
passTDg*  Tip  into  the  clay  known  as  the  Chillesford  clay.  In  1849  he 
had  alluded  to  the  possibility  of  this  clay  being  synchronous  with  the 
Norwich  Crag.  He  has  since  traced  this  upper  or  Chillesford  division 
of  the  Hed  Crag  northwards,  with  a  view  to  determine  its  relation  to 
the  Norwich  Crag.  He  has  found  it  at  various  places  inland,  but  the 
best  exhibition  of  it  occurs  in  the  Easton  Bavant  Cliffs.  He  there 
found  it  in  a  group  of  shells  similar  to  those  at  Chillesford,  and  under 
it  the  w«U-known  bed  of  mammaliferous  or  Norwich  Crag,  with  the 
nsnal  shells.  The  author  also  showed  that  in  this  cliff  and  the  one 
nearer  liOwestoft  traces  of  the  Forest-bed  clearly  set  in  upon  the 
Chillesford  day.  He  then  traced  these  beds  at  the  base  of  Horton 
Cliff,  »nd  then  passed  on  to  the  well-known  cliffs  of  Happisburgh  and 


Mundesley.  He  considered  the  Chillesford  clay  to  pass  beneath 
the  Elephant  bed,  and  to  represent  some  part  of  the  Forest-bed. 
The  same  clay  may  be  traced  to  near  Weybourne.  The  Crag  under 
these  beds  he  referred  to  the  Chillesford  sands.  Mention  was  then 
made  of  the  sands  and  shingle  above  the  Chillesford,  to  which  the 
author  proposed  the  names  of  "Southwold  Sands  and  Shingle."  These 
usually  are  very  unfossiliferous,  but  at  two  or  three  places  near  South- 
wold  the  author  found  indications  of  an  abundance  of  shells  (Mytilus, 
&c.)  and  foraminifera  in  some  iron-sandstones  intercalated  in  this 
series.  In  the  Norfolk  cliffs  these  beds  contain  alternating  seams  of 
marine  and  freshwater  shells.  The  inland  range  of  the  beds-  to 
Aldeby,  Norwich,  and  Coltishall  was  next  traced,  and  the  Chillesford 
clay  shown  to  be  present  in  each  section,  and  the  sands  beneath  to  be 
referrible  to  the  Chillesford  sands,  as  already  shown  by  other  geologists 
on  the  evidence  of  organic  remains.  Mr.  Gwyn  Jeffreys,  who  had 
carefully  examined  the  shells  of  the  Norwich  Crag  for  the  author,  ^ 
stated  that  a  considerable  number  of  Arctic  species  were  found  in  the 
Norfolk  Crag  which  did  not  occur  in  Suffolk.  While,  therefore,  the 
Norwich  Crag  seems  to  be  synchronous  with  a  portion  of  the  Suffolk 
Crag,  that  portion  is  the  upper  division ;  and,  therefore,  the  triple 
arrangement  proposed  by  Mr.  Charlesworth,  and  advocated  by  Sir  C. 
LyeU,  together  with  the  fact  of  the  setting  in  of  a  gradually  more 
severe  climate,  pointed  out  by  the  late  Dr.  Woodward  and  by  Sir  C. 
LyeU,  are  confirmed. 

Mr.  Prestwich  then  referred  to  the  origin  of  the  materials  of  the 
Southwold  shingle,  and  showed  that,  with  few  exceptions,  they  came 
from  the  south.  In  it  he  had  found  a  considerable  number  of  worn 
fragments  of  chert  and  ragstone  from  the  Lower  Greeneaud  of  Kent. 
He  considered  this  a  convenient  base-line  for  the  Quaternary  period, 
as  then  commenced  the  spread  of  the  marine  gravels  over  the  Bouth  of 
England,  and  soon  after  commenced  the  great  denudations  which  give 
the  great  features  to  the  country. 

DisciLssion. — Mr.  Gwyn  Jeffreys  observed  that  no  littoral  shells 
occur  in  the  Coralline  Crag,  while  in  the  Bed  Crag  they  abound.  In 
the  Norwich  Crag  there  is  also  evidence  of  littoral  conditions,  but  in 
certain  places  the  shells  exhibit  a  deep-water  character.  In  the  Nor- 
wich Crag,  after  eliminating  as  derivative  or  extraneous  certain 
species  (as  had  already  been  done  by  the  late  Dr.  Woodward),  he 
finds,  exclusive  of  varieties,  140  species,  of  which  123  are  living,  and 
17  are  supposed  to  be  extinct.  Of  these  128,  101  still  live  in  the 
British  Seas,  12  are  Arctic  and  North  American,  8  Mediterranean, 
and  2  Asiatic.  The  southern  species  were  probably  derived  from  the 
Coralline  Crag.  The  two  Asiatic  species  were  the  Corhictda  fluminalis 
and  Paludina  unicolor.  Twenty  species  in  the  Norwich  Crag  have 
not  been  found  in  the  Bed  or  Coralline  Crag,  and  he  therefore  thought 
there  was  some  difference  in  their  geological  age,  the  Norwich  Crag 
being  both  more  recent  then  the  Bed  Crag,  and  its  shells  of  an  Arctic 
or  more  northern  kind.  TelUna  halthica  he  regarded  as  significant 
of  brackish-water  conditions.  Actoeon  NooBy  a  characteristic  shell  of 
the  Bed  and  Norwich  Crag,  had  been  found  fossil  by  Professor  Steen- 
strup  in  Iceland. 

Sir  Charles  LyeU  had  been  struck  with  the  similarity  of  the  beds  at 
ChUlesford  and  at  Aldeby,  in  which  also  the  shells,  though  40  in  one 
case  70  in  the  other,  were  very  similar  in  character ;  but  in  neither 
was  Tellina  halthica  found,  though  common  in  the  glacial  beds.  He 
called  attention  to  the  condition  of  the  shells  as  they  occurred  at 
Aldeby,  and  suggested  that  where  the  two  shells  of  a  bivalve  were 
found  in  contact,  they  would  probably  afford  some  evidence  whether 
they  were  derivative  or  no. 

Mr.  Searles  V.  Wood,  jun.,  was  inclined  to  differ  to  a  large  extent 
from  the  author,  especially  with  regard  to  the  beds  above  the  Chilles- 
ford clay.  The  sands  containing  Tellina  soUdula  he  placed  as  the 
lowest  member  of  the  glacial  series ;  the  fauna  they  contain  is  different 
from  that  of  the  Chillesford  bed.  He  regarded  the  sand-beds  at  , 
Kessingland  as  above  the  lower  Boulder-day  and  contorted  Drift  of 
Cromer,  and  considered  that  it  might  be  traced  as  occupying  this 
position  along  a  great  part  of  the  coast  of  Norfolk.  He  ha!d,  in  com- 
pany with  Mr.  Harmer,  surveyed  a  great  part  of  the  Norfolk  and 
Suffolk  district,  and  they  intended  to  place  their  maps  and  sections  at 
the  disposal  of  the  Geological  Society  and  the  Survey.  He  recom- 
mended that  any  examination  of  the  country  should  commence  from 
the  east  rather  than  from  the  west. 

Mr.  Boyd  Dawkins,  speaking  of  the  fossU  mammalia  of  the  Crag, 
mentioned  that  at  the  base  of  the  Crag  at  Horstead,  immediately  on 
the  Chalk,  was  a  bed  exhibiting  an  old  land-surface,  and  in  this  were 
found  the  principal  perfect  mammalian  remains,  whereas  in  the  Crag 
above  they  were  waterwom.  But  though  these  bones  occurred  in  the 
marine  deposit,  the  animals  had  lived  on  the  land,  and  there  was  no 
evidence  but  that  they  belonged  to  a  much  earlier  period  than  that  at 
which  it  was  submerged.  He  thought  that  the  faoies  of  the  Cervidss 
found  at  Horstead  was  that  of  an  early  Pliocene  age.  The  mammals 
of  the  London  Clay  had  in  some  cases  become  confounded  with  those 
of  the  Suffolk  Crag,  but  these  he  regarded  also  as  belonging  to  an  old 
Pliocene  land-surface.  He  differed  from  the  author  in  not  regarding 
the  Forest-bed  as  Quaternary,  as  the  remains  of  Rhinoceros  etruscus, 
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Ursus  arvemensiSf  and  Elephas  meridionaliBt  Ac,  had  ocoarred  in  it,  in 
many  oasea  in  fine  condition.  He  conld  see  no  reason  for  splitting  np 
the  Cainozoio  series  into  four  divisions,  as  there  was  no  break  in  the 
life  between  the  Tertiary  and  Quaternary  periods.  Though  there  might 
be  a  break  in  England,  the  forms  of  life  were  continnons  from  the 
Miocene  of  Pikermi  on  the  Continent. 

The  president  suggested  that  if  wo  were  to  admit  a  Quaternary 
period  we  must  go  back  to  the  Miocene,  as  the  mammalian  fauud  of 
that  period  was  the  direct  ancestor  of  that  of  the  present  day. 

Mr.  Prestwich,  in  reply,  remarked  that  he  did  not  quite  agree  with 
Mr.  Jeffreys  as  to  the  number  of  derivatiTe  species  in  the  different 
members  of  the  Crag.  The  fauna,  however,  required  further  investi- 
gation. With  regard  to  the  objections  of  Mr.  Wood,  he  had  not  on 
this  occasion  intended  going  into  details  as  to  the  beds  above  the 
Chillesford  clay ;  his  object  had  rather  been  to  show  that  these  latter 
«  extended  over  a  large  area,  and  contained  in  other  places  than  Chilles- 
ford  the  same  shells  as  those  occurring  there.  He  did  not  attach  the 
same  value  to  the  presence  of  Tellina  hnVhica  as  did  Mr.  Wood,  it 
being  a  shell  now  living  and  found  on  the  coast.  He  had  not  over- 
looked the  importance  of  the  mammalian  remafhs^  but,  like  Mr. 
Daw  kins,  he  had  felt  the  uncertainty  which,  in  the  case  of  the  Crag, 
BO  often  attached  to  their  origin,  and  therefore  had  not  much  insisted 
on  them.  He  thought  the  divisions  of  Miocene  and  Pliocene  were  well 
known  and  generally  accepted,  and  though  the  division  was  arbitrary, 
he  thought  the  setting  in  of  the  Glacial  period  a  good  epoch  at  which 
to  commence  the  Quaternary  period.  If  we  were  to  go  back  to  some 
break  in  the  forms  of  life,  we  might  go  back  indefinitely. 


KOYAL  INSTITUTION  OP  GBEAT  BRITAIN. 

Qeneral  Monthly  Meeting,  Mondat,  Feb.  7th. — J.  P.  Gassiot, 
Esq.,  F.B.S.,  y.P.,  in  the  chair.  Lord  Brabazon,  Bobert  Dudley 
Baxter,  Esq.,  Miss  Mary  Browne,  Michael  Carteighe,  Esq.,  Charles 
Lnkey  Collard,  Esq.,  Miss  Anne  Gassiot,  Mrs.  J.  H.  Gladstone,  Bodolph 
Alexander  Hankey,  Esq.,  Mark  Henry  Lackensteen,  M.D.,  M.B.O.P., 
F.L.S.,  F.C.S.,  George  Andrew  Spottiswoode,  Esq.,  were  elected  mem- 
bers of  the  institution.  Twenty- nine  persons  were  proposed  for 
election  as  members  at  the  next  monthly  meeting. 


ZOOLOGICAL  SOCIETY  OF  LONDON. 

Januaby  27th. — Professor  Newton,  V.P.,  in  the  chair.  A  letter  was 
read  from  Mr.  B.  B.  White,  C.M.Z.S.,  concerning  the  Hairy  Tapir 
{Tapirus  roulini)  of  the  Andes  of  New  Grenada,  of  which  he  was 
endeavouring  to  obtain  specimens  for  the  society's  menagerie. 

Dr.  Cobbold,  F.B.S.,  exhibited  specimens  of,  and  made  remarks  upon, 
the  new  Entozoon  from  the  Aard-wolf,  described  at  the  last  meeting 
of  the  society,  and  proposed  to  be  called  Acanthocheiloneina 
dracunculoides. 

Mr.  G.  Dawson  Bowley,  F.Z.S.,  exhibited  and  made  remarks  upon 
a  specimen  of  the  Siberian  Lark  (Alaiida  jSi6tnca),  recently  taken  near 
Brighton,  and  believed  to  be  the  first  example  of  this  species  that  had 
occurred  in  the  British  islands.  Mr.  Bowley  also  exhibited  some  other 
rare  birds  from  the  same  locality. 

Professor  Newton,  in  exhibiting  a  specimen  of  the  North-Amerioan 
Zonotrichia  albicolliSf  shot  near  Aberdeen,  and  sent  to  him  for  that 
purpose  by  Mr.  W.  C.  Angus,  called  attention  to  the  injudicious 
practice  of  many  ornithologists  who  are  prone  to  gfive  the  name  of 
"  British  Birds  "  to  all  such  foreign  species  as  occasionally  stray  to 
this  country. 

A  communication  was  read  from  Professor  Owen,  containing  a  letter 
received  from  Dr.  Haast,  F.B.S.,  on  the  discovery  of  cooking-pits  and 
kitchen-middens  containing  remains  of  various  species  of  Dinomis,  in 
the  province  of  Canterbury,  New  Zealand. 

Mr.  P.  L.  Sclater  read  a  paper  on  some  new  or  little-known  birds 
from  the  Bio  Paranit,  collected  during  the  second  survey  of  that  river 
by  Captain  Page,  U.S.N. ,  and  submitted  to  him  for  examination  by 
the  Smithsonian  Institution. 

Dr.  W.  BairJ  communicated  a  description  of  a  new  genus  and 
species  of  shells  from  Whydah,  on  the  West  Coast  of  Africa,  proposed 
to  be  called  Protoma,  together  with  some  remarks  on  the  geuus  Proto 
of  Defrance. 

Mr.  B.  B.  Sharpe  read  a  paper  on  the  genus  Pelargopsis  of  the 
family  AloedinidaB,  and  pointed  out  the  geographical  distribution  of 
the  eight  species  of  this  genus  in  the  Indian  and  Australian  regions. 

Mr.  Sharpe  also  exhibited  and  pointed  out  the  characters  of  a  new 
species  of  Campephaga  from  Damara-land,  which  he  proposed  to 
call  Campephaga  Anderssonif  after  the  late  Mr.  C.  J.  Andersson,  its 
discoverer. 

Dr.  J.  E.  Gray  communicated  some  notes  on  the  skulls  of  the 
Whales  of  the  genus  Orca  in  the  British  Museum,  and  a  notice  of  a 
specimen  of  the  same  genus  from  the  Seychelles. 

A  communication  was  read  from  Dr.  J.  C.  Cox,  C.M.Z.S.,  containing 


descriptions  of  seventeen  new  species  of  Land  Shells  from  the  SoDtli 
Sea  Islands.  The  original  specimens  were  stated  to  be  in  the  cabinet 
of  Mr.  John  Brazier,  of  Sydney,  C.M.Z.S. 

A  communication  was  read  from  Lient.-Col.  Playfair,  F.Z.S.,  con- 
taining an  account  of  a  fresh-water  fi«h  recently  discovered  in  the 
vicinity  of  Aden,  which  appeared  to  be  referrible  to  tiie  widely-distri- 
buted Cyprinoid,  Discognathuslamta. 

Dr.  J.  Murie  read  a  note  upon  a  larval  sastrus  found  in  the  orbit  of 
the  Hippopotamus,  to  which  was  added  a  list  of  the  species  of  Mud- 
mals  in  which  festri-larvae  have  hitherto  been  found. 

Dr.  Murie  also  read  a  note  on  a  specimen  of  the  so-called  Aqwila 
Barthelemyi  recently  living  in  the  society's  gardens,  which  appeared 
to  be  nothing  more  than  a  variety  of  the  Golden  Eagle  (Aquilafuha). 


ANTHBOPOLOGICAL  SOCIETY. 

At  the  evening  meeting  held  on  the  Ist  inst.,  Captain  Bedford  Pim, 
B.N.,  y.P.,  in  the  chair.  Major  Frederick  Millingen,  F.B.G.S.,  reads 
paper  "  On  the  Negro  Slaves  in  Turkey." — The  author  exposed  first 
the  particulars  connected  with  the  sale  of  Negro  slaves  in  Mussulman 
countries,  then  he  described  the  lot  which  awaits  the  N^;roe8  in 
Turkey,  and  concluded  by  some  general  observations  on  the  question. 
With  regard  to  the  slave  trade  carried  on  in  Turkey,  the  Major  said 
that  the  Negroes  imported  into  the  Sultan's  dominions  oome  from  the 
countries  situated  on  the  higher  basin  of  the  Nile ;  and  that  though 
that  valley  is  the  route  followed  by  the  cargoes  of  slaves  on  their  way 
to  the  markets,  numbers  of  secondary  channels  exist,  through  which 
slave-dealers  convey  their  merchandise.  So  long  as  that  supply  and 
demand  exist,  it  is  useless  to  hope  that  slavery  will  be  done  away  with. 
The  causes  of  the  supply  are  the  fends  of  the  Negro  races,  which  will 
never  end  :  the  causes  of  demand  are  that  slavery  is  inherent  in  the 
religions  system,  inherent  in  the  social  system,  and  congenial  to  the 
ideas  and  manners  of  Mussulman  nations.  With  regard  to  Sir  Samuel 
Baker's  expedition  tu  put  a  stop  to  the  slave  trade,  the  author  stated 
that  the  undertaking  was  impossible,  as  Sir  Samuel,  placed  between 
two  fires,  supply  and  demand,  must  end  by  being  defeated  by  botL 
The  Major  quoted  the  speech  pronounced  lately  at  the  Geographical 
Society's  meeting  by  Lord  Houghton,  who  plainly  avowed  the  disap- 
pointment felt  by  his  friend  Sir  Samnel  Baker  on  seeing  the  Mussulmans 
hostile  to  his  scheme.  In  conclusion,  the  author  said  that,  if  the 
Sultan  and  the  Khedive  really  intend  doing  away  with  slavery,  the 
thing  is  easily  realized  :  they  have  nothing  else  to  do  but  to  open  wide 
the  gates  of  their  harems. 


THE  INSTITUTION  OF  CIVIL  ENGINEEBS. 

Febbuaby  1st. — Charles  B.  Yignoles,  Esq.,  F.B.S.,  president,  in 
the  chair.  The  paper  read  was  "  On  the  Statistics  of  Bailway  Exp^adi- 
ture  and  Income,  and  their  bearing  on  Future  Bailway  Policy  and 
Management,"  by  Mr.  John  Thomhill  Harrison,  M.  Inst.  C.E. 

At  the  monthly  ballot  the  following  candidates  were  balloted  for 
and  declared  to  be  duly  elected: — as  members,  Messrs.  G.  Allan, 
A.  W.  Craven,  G.  C.  Greenwell,  J.  Hendry,  S.  G.  Purohas,  and  J.  B. 
Simpson;  and,  as  associates.  Captain  W.  H.  Beckett,  Messrs.  H. 
Hakewill,  J.  I.  Hopkins,  T.  Horn,  W.  C.  Luard,  B.  E.  Middleton, 
F.  Morris,  G.  J.  Morrison,  P.  A.  H.  Noyes,  Stud.  Inst.  C.E. ;  A.  C. 
Pain,  J.  T.  Potts,  E.  T.  Q.  de  Bochemont,  W.  Stead,  and  E.  Wilson. 

A  report  was  brought  np  from  the  council  stating  that,  under  the 
provisions  of  Sect.  IV.  of  the  By-laws,  the  following  candidates  had 
been  admitted  students  of  the  Institution  since  the  last  annoonoe- 
ment : — Messrs.  T.  B.  Fry,  W.  Greenwood,  G.  G.  M.  Hardingham, 
J.  Heinig,  S.  Preston,  T.  E.  West,  and  A.  P.  Wright. 


INSTITUTE  OF  ACTUARIES. 

The  third  ordinary  meeting  of  the  present  sesdion  was  held  on  Monday, 
January  31,  Samuel  Brown,  Esq.,  president,  in  the  chair.  The 
following  gentlemen  were  elected  associates,  viz.,  Messrs.  Donoan 
MacLanchlan,  Slater,  and  Josiah  Samuel  Parker.  The  following  is 
the  result  of  the  recent  examinations : — 

Matriculatioih  Examination. — ^Twenty-three  gentlemen  presented 
themselves  for  this  examination,  of  whom  two  withdrew,  and  twelve 
passed  in  the  following  order  of  merit,  viz.,  1.  6.  Beynolds,  2.  A.  C. 
Waters,  3.  G.  Todd,  4.  J.  Pringle,  5.  D.  F.  Park,*6.  C.  Oldham  and  T. 
B.  Young,  8.  Clarence  Smith,  9.  W.  T.  Gray,  10.  J.  Bume,  11.  E.  T. 
Sims,  jnn.,  12.  J.  H.  Adey. 

Second  Year*s  Examination. — ^Three  gentlemen  presented  thema^veB 
for  this  examination  and  two  passed  in  the  following  order  of  merit, 
viz., — 1.  T.  N.  Toller,  2.  J.  C.  Hopkinson. 

Third  Year's  Examinatian. — Two  gentlemen  presented  themselvea 
for  this  examination,  and  passed  in  the  following  order,  viz.,  1.  F. 
Addisoott,  2.  W.  Hughes. 
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Prof.  Oppermann  road  a  paper  "  On  the  Graduation  of  life  Tables, 
with  speoial  Applioation  to  the  Bate  of  Mortality  in  Infancy  and 
Childhood."  Mr.  W.  S.  B.  Woodhouse  read  a  paper  "  On  a  new 
Method  of  adjosting  MortaUty  Tables." 


MANCHE8TEB  LITEBABY  AND   PHILOSOPHICAL  SOCIETY. 

OsDiNABT  Mbbtino,  Januabt  25th.— J.  P.  Jonle,  LL.D.,  P.E.S., 
Ao.,  president,  in  the  chair.  A  paper  was  read  by  Dr.  B.  Angus 
Smith,  F.B.S.,  Ac,  "  On  Organic  Matter  in  the  Air,"  which  we  repro- 
dnoe  in  foil  in  another  column. 

I^fessor  Williamson,  F.B.S.,  exhibited  some  specimens  aflfbrding 
additional  information  in  reference  to  the  organization  of  Calamites. 
Through  the  perseverance  of  his  fellow-labourer,  Mr.  Butterworth,  he 
had  now  obtained,  what  he  had  some  time  ago  expected  to  do,  examples 
whose  strnoture  was  intermediate  between  that  of  Calamodendron  and 
Calamopitus.  In  the  general  arrangement  of  their  separate  parts 
these  new  specimens  corresponded  most  closely  with  the  well-hnown 
typo  figured  by  Mr.  Binney ;  but  they  diflFer  in  two  important  particu- 
lars. An  their  fibro-vascular  tissues  are  of  the  reticulate  type  seen  in 
CUamopitus  and  Dictyoxylon,  with  here  and  there  a  few  scalariform 
vessels  interspersed.  The  cellular  laminsa  separating  the  vascular 
wedges  again  exhibit  remarkable  variations  even  in  the  same  speci- 
men ;  their  cells  being  sometimes  elongated  into  vertical  forms  of  pro- 
aenohymar— -at  others  they  are  extended  transversely,  parallel  to  a  tan- 
gential section — whilst  still  more  frequently  they  consist  of  ordinary 
parenchyma.  In  another  feature,  also,  the  specimens  exhibit  con- 
siderable yariations.  In  some  the  fibro-vascular  tissues  of  the  vascular 
wedges  are  separated  by  masses  of  cellular  tissue,  not  only  at  the 
nodes,  but  also  at  the  intemodes.  These  tissues  which,  viewed  phy- 
siolo^fically,  can  only  be  regarded  as  modified  medullary  rays,  are  so 
pumerous  in  one  example  that  more  than  two  vertioiil  vessels  can 
rarely  be  found  in  contact  without  the  intervention  of  one  of  these 
vertical  rows  of  mural  cellular  tissue.  In  some  other  examples  these 
medollary  rayi  are  much  more  scanty,  as  if  connecting  the  type  under 
eonsidexation  with  that  figured  by  Mr.  Binney.  The  verticillate  me- 
dullary radii  of  Calamopitus  are  wholly  wanting  in  these  new  examples. 
Additional  proof  is  thus  afforded  that  all  the  three  types  referred  to 
may  be  but  variations,  possibly  having  no  more  than  specific  value, 
and  perhaps  not  always  even  that,  of  the  common  type  of  Calamoden- 
dron;  and  it  thus  becomes  increasingly  demonstrable  that  in  the  Lan- 
cashire coalfield,  whatever  may  be  the  case  elsewhere,  we  have  no 
CTidenoe  of  the  existence  of  an  equisetiform  type  of  Calamite  distinct 
from  the  oalamodendroid  one. 

Professor  Williamson  further  announced  the  discovery  by  Mr.  But- 
terworth of  a  young  Calamite  in  which  the  cortical  layer  is  well  pie- 
served.  This  important  fact  has  long  been  a  desideratum  in  connection 
with  English  palao-phytology.  This  investing  layer  proves  to  be,  as 
Professor  Williamson  in  his  previous  memoir  on  Calamopitus  had  sug- 
gested was  probably  the  case,  a  parenchyma  of  somewhat  remarkable 
structure,  and  of  a  thickness  equal  to  that  of  the  ligneous  zone  which 
it  invests.  But  as  the  investigation  lof  this  new  tissue  is  not  yet 
oompleted,  all  further  description  of  it  must  be  reserved  for  some 
future  oooasion. 

"  On  the  so-called  Molecular  Movements  of  Microscopic 
Particles,"  by  Professor  William  Stanley  Jevons,  M.A.— 
Bobert  Brown,  the  celebrated  botanist,  first  pointed  out,  in  the 
year  1827,  that  minute  particles  of  unorganized  matter  suspended  in 
water  exhibit  movements  which  may  easily  be  mistaken,  and  were  for- 
merly mistaken,  for  the  movements  of  living  animalcules.  This  motion 
is  exhibited  more  or  less  by  all  substances  which  are  reduced  to  a  suffi- 
ciently fine  state  of  division  (y^  in.  in  linear  magnitude  to  -g^^), 
snd  the  phenomenon  is  familiar  to  all  occupied  in  microscopic  observa- 
tion. Yague  suggestions  have  been  often  put  forth  that  the  motion 
is  dne  to  heat,  to  electricity,  or  to  chemical  affinity ;  but  I  have  been 
able  to  fixid  few  published  experiments  on  the  subject,  and  those  not 
of  a  oonolusive  Idnd. 

In  invastigating  this  phenomenon,  I  did  not  leam  much  by  varying 
the  solid  suspended  substance.  The  silicates,  indeed,  appeaj*ed  to  be 
generally  the  most  active  substances,  and  the  purest  quartz  crystal, 
when  reduced  to  fine  powder,  oscillated  rapidly ;  but  such  different 
substances  as  charcoal,  red  phosphorus,  antimony,  and  sulphur  were 
also  very  active.  I  cannot  affirm  that  any  substance  is  free  from 
movement,  but  the  metallic  oxides,  and  the  earthy  salts,  such  as  car- 
bonate of  lime,  appeared  to  me  somewhat  less  active  in  comparison. 

In  varying  the  liquid,  however,  by  dissolving  different  salts  therein, 
I  was  soon  struct  by  the  fact  that  the  purest  distilled  water  alone 
gave  the  movement  in  the  highest  perfection.  With  a  few  exceptions, 
soon  to  be  noticed,  all  acids,  alkalis,  or  salts  tended  to  diminish  the 
movement  in  a  manner  wholly  independent  of  their  peculiar  chemieal 
qualities. 

The  inquiry  was  much  facilitated  by  discovering  that  the  microscopic 
morement  is  closely  oonnooted  with  the  ■nspemloii  of  fine  powder  in 


water.*  day  and  pounded  glass,  which  are  most  active  in  the  mioro- 
scope,  are  also  capable  of  remaining  long  in  suspension.  All  adds, 
alkalis,  or  salts  which  checked  the  motion  under  tiie  miorosoope  were 
found  also  to  have  a  power  which  has  not  been  sufficientiy  noticed,  of 
precipitating  suspended  matter.  At  the  same  time  gum  arable,  wldoh 
possesses  a  most  extraordinary  i>ower  of  exciting  the  molecular  move- 
ment, iB  also  capable  of  maintaining  powder  in  suspension,  and  has 
long  been  used  for  this  purpose  in  the  manufacture  of  ink.  The 
molecular  motion  does  not  directly  affect  the  gravity  of  the  particles, 
but  it  prevents  the  particles  from  aggregating  together  into  larger 
bodies  and  thus  overcoming  the  resistance  of  the  liquid. 

That  the  motion  is  due  to  electricity  I  was  soon  convinced,  by  the 
close  analogy  with  the  circumstances  in  which  electricity  is  produced 
by  the  hydro-electric  machine.  Armstrong  and  Faraday  found  that 
pure  water  in  this  machine  alone  produced  much  electricity,  and  that  al- 
most  any  salt,  acid,  or  alkali  prevented  the  action  by  rendering  the  water 
a  conductor.  Ammonia,  however,  is  a  remarkable  exception,  because  it 
does  not  render  water  a  good  conductor,  and  does  not  prevent  the 
hydro-electric  machine  from  giving  off  electricity.  In  trying  ammonia 
as  an  experimentum  crucis,  1  found  that  it  did  not  stop  the  microsoopio 
movement,  and  had  almost  an  inappreciable  effect  in  precipitating  sus- 
pended matter.  A  solution  of  10  per  cent,  of  ammonia  would  have  less 
effect  than  jjra  P®^  ^^^^  o'  sulphuric  acid.  The  proof  is  rendered  prac- 
tically certain  by  the  fact  that  boracic  acid  which  was  also  ascertained 
to  be  a  non-conductor  by  Faraday,  does  not  precipitate  matter  from 
suspension. 

It  is  right  to  add,  however,  that  in  the  case  of  acetic  acid  there  is  a 
discrepancy ;  Faraday  stated  that  it  does  not  render  water  a  conductor ; 
but  I  find  that  in  common  with  the  other  vegetable  acids  which  I  have 
tried  it  occasions  precipitation.  The  conducting  qualities  of  the  sub- 
stance have  not  been  determined  with  sufficient  accuracy  to  render  a 
mistake  impossible. 

It  is  probable  that  ailioio  acid  does  not  render  water  a  conductor,  as 
I  find  that  silicate  of  soda  tends  to  increase  rather  than  dimiidih 
microsoopio  movement,  and  is  another  remarkable  exception  to  the 
general  precipitating  power  of  soluble  substances. 

I  entertain  no  doubt  that  mioroseopic  movement  iadosely  connected 
with  the  phenomena  of  osmose  so  fully  investigated  by  the  late  lUx, 
Graham.  The  oonneotion  is  that  of  action  and  reaction  i  for  if  a 
liquid  is  capable  of  impelling  a  particle  in  a  given  direction,  the  par- 
ticle if  fixed  is  capable  of  impelling  the  liquid  in  an  opposite  direction 
by  an  equal  force.  The  earthenware  jars  used  by  Graham  in  many  of 
his  experiments  are  composed  of  a  substance  highly  active  under  the 
microscope,  and  the  fact  that  osmose  is  most  shown  by  very  dilute 
solutions  (1  p.c.  or  less)  is  entirely  in  accordance  with  the  electric 
origin  of  tiie  phenomenon. 

I  consider  it  to  be  established  experimentally  that  the  microscopic 
movement  is  due  to  electric  action,  and  if  I  may  venture  to  suggest  a 
somewhat  speculative  explanation  of  the  action  I  would  point  to  the 
experiments  of  M.  Wiedemann  on  electric  osmose.  It  was  first  ob- 
served by  Mr.  Porret  that  when  the  poles  of  a  battery  are  placed  in 
two  portions  of  water  separated  by  a  porous  division,  not  only  is 
some  of  the  water  decomposed,  but  another  and  far  larger  portion  is 
impelled  towards  the  negative  pole.  M.  Wiedemann  having  exactly 
investigated  the  phenomenon  foimd  that  for  one  part  of  water  decom- 
posed 5,000  parts  were  transported  through  the  porous  septum.  This 
impulsion  is  greater  as  the  resistance  of  the  liquid  is  greater,  and 
ceases  altogether  when  sufficient  acid  or  salt  is  added  to  render  it  a 
good  conductor.  Every  particle  which  is  thrown  into  a  polar  condi- 
tion by  the  action  of  water  must  be  capable  in  a  minute  degree  of  ex* 
erting  a  similar  force.  In  ordinary  osmose  the  particles  being  fixed 
cause  a  transportation  of  the  fiuid ;  in  microscopic  movement,  on  the 
other  hand,  the  particle  is  free  to  move,  and  the  reaction  of  the  liquid 
probably  produces  those  movements  which  are  visible  in  the  micro- 
scope. 

Although  I  have  chiefiy  confined  my  attention  to  inorganic  sub- 
stances, I  have  also  found  that  all  organic  solid  particles  which  are 
sufficiently  small  exhibit  the  movements  in  a  high  degree.  Albumen, 
dextrin,  grape  or  cane  sugar,  starch  solution,  alcohol,  Ac,  seem  to 
have  littie  or  no  power  of  destroying  the  motion ;  and  the  extraordinary 
properties  of  gum  arable  have  been  noticed.  I  think  it  not  unlikely 
that  when  these  phenomena  are  fully  investigated  they  will  give  strong 
support  to  a  theory  lately  put  forward  by  M.  Broquerel,  that  the 
movements  of  fluids  in  ftni™ftJ«  and  plants,  which  have  <^n  been 
attributed  by  Graham  and  others  to  osmose,  are  really  due  to  minute 
electric  currents. 

Mr.  Daucer,  F.B.A.S.,  stated  that  the  subject  which  Professor 
Jevons  brought  before  the  meeting,  was  one  to  which  he  had  paid 
attention  at  intervals  for  the  last  thirty  years.  He  had  repeated  Dr. 
Bobert  Brown's  experiments  with  the  majority  of  the  substances  named 
in  his  paper,  and  had  also  experimented  with  a  great  number  of  other 
substances  and  diffsrent  solutions. 


1  I  bftTe  aixioa  fomid  that  tha  mioroMopift  Dn^ardSB  notioed  tUi  ooniMotion. 
See  JfiMMl  OMyM  rf«  POUtnaUur  on  Microteofe,  p.  60.    Fsrif,  IStf. 
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(Ml.  9.  isyo. 


ttppnmMng  ft  aplMffed  f am  gare  efidenee  of  ibe 
•cthrifty,  wiUi  ■one  few  eioeptkniB.  The  aeimty  and  dora- 
tioa  of  ilie  moreBente  rwrj  aeeordhig  to  tfaeir  magniiiide,  aod  also 
Ifce  aolation  in  wUdi  ihej  aie  anspeiided.  For  inafanioe,  aone  of  the 
netaflie  oxidee  woald  esUbit  the  Borenent  for  aone  tfane,  and  then 
giadnally  gai  agromid  oa  the  g^aaa  plate,  and  eeaae  to  more.  Tliere 
warn  womb  fiflKenlty  in  redodnir  metala  to  partielea  aiiiBeiently  amall 
and  retnhur  in  form  for  the  exhibition  of  the  moleeidar  movement ; 
even  hardened  ateel,  when  robbed  on  ft  Tcxy  ifaie  hone/appeaia  fibrooa, 
and  aoft  mfitali  andi  aa  phitinnm  and  copper,  like  ahftiinga,  under  a 
hi^  mafm^fing  power.  Thoae  ailioeoaa  paitielea  of  the  hone  which 
hftTO  their  finea  of  desvage  fftTomably  aitnated  are  frequently  de- 
taehed  in  thin  platee  during  the  act  of  grinding  and  form  briDiaDt 
oifajeeta  iHien  tiewed  hj  polarized  li^tt.  Ketola  redooed  in  thie 
■Maner  teq;nize  re-grinding  eeretal  times  before  they  loee  their 
fibrooa   ehnaeter,    aod  bMome    anfBciently  minute  for  auooeaafnl 


MetaDie  oxidea  rary  oonaidetabfy  in  their  form  and  magnitude, 
•eeoidlug  to  the  aolntiona  from  which  th^  aie  preoq^ted.  By  pno- 
tiee  it  woold  be  poaaible  in  many  caeee,  \j  thefar  mioroeeopieal  appear- 
>,  to  name  the  aolntiona  fimn  which  they  had  been  predpitfttecl. 


The  aelnity  of  theae,  when  of  favourable  aize,  ifty  from  n^^nr  ^  sv^ 


of  an  inch,  ia  Teiy  diffsrent,  being  greftt  in  wnter,  aomtion  of  gum, 
aogar,  Ac.,  but  quite  inactiTe  in  oQ. 

Mereury  and  sulphur  when  sublimed  aasume  ft  spherical  form,  and 
atthoogh  these  spliereo  could  be  obtained  from  ^^  to  ^tl^o  ^  '^ 
indi  in  diameter,  they  do  not  exhibit  any  movement  in  water.  He  has 
sublimed  them  on  to  a  drop  of  water,  l>y  they  refused  to  sink.  Possibly 
tiieir  polished  surfaces  retained  a  fihn  of  air  which  floftted  them.  So 
tcan^atent  and  perfect  in  form  are  the  sulphur  spheres  that  they 
distinctly  exhibited  the  image  of  a  lamp-flame  at  their  focal  point. 
Triturated  or  pteoipitftted  ndphur  will  exhibit  ftotiye  moTcment  in 
Tarioos  aolntions.  As  regards  the  cause  of  this  so-called  molecular 
movement,  Kr.  Dancer  thinks  that  chemical  action  will  not  account 
for  it.  I>iamond  dust,  graphite,  and  other  refractory  substances,  are 
found  to  be  active  in  water  and  solutions  of  gum.  Nor  is  electricity  a 
satisfactory  expUuislion  to  him.  He  has  found  that  particles  did  not 
show  a  marked  altetftHon  in  their  movements,  when  exposed  to  elec- 
trical influence.  The  results  of  many  experiments  point  to  heat  as  a 
probable  cause,  and  although  the  peculiar  movements  of  these  par- 
ticles appear  like  eleotiical  attraction  and  repulsion,  similar  moTements 
might  be  caused  by  the  changes  of  temperature  of  the  particles,  trans- 
mitted through  the  solutions. 

"  On  ft  General  System  of  Kmnerioally  Definite  Beasoning,"  by 
Professor  Williftm  Stanley  Jevons,  M.A. — ^The  system  of  numericMd 
reasoning  described  in  this  paper  arises  from  the  oombinatiGn  of  arith- 
metical or  algebraical  calculation  with  logical  reasoning.  Its  purpose 
is  to  determine  as  far  as  possible  the  numbers  of  individual  objects 
which  may  compose  classes  or  groups  of  objects  under  any  given  logical 
conditions,  the  data  consisting  in  those  logical  conditions  and  the 
numbers  of  individuals  in  certain  other  related  clftssee. 


NORTH   BTAFFOBDSHIBE   NATUBALIST8'    FIEIiD 

CLUB. 

Thb  second  evening  meeting  for  the  winter  season  of  this  dub,  which 
is  now  of  some  years'  growd,  and  numbers  near  two  hundred  members, 
took  place  on  January  21  st,  at  Stoke-upon-Trent.  The  dub  has 
made  exonrsions,  amongst  other  places,  to  Dovedale,  the  Boohes, 
Tbor's  Cavern,  Trentham,  Wybimbury  Moss,  Northwioh  Salt-mines, 
Dudley  Caverns,  and  Beftudesert.  The  Bev.  S.  S.  Nevill,  F.L.S., 
occupied  the  chair  on  this  occasion. 

Mr.  J.  Ward  read  a  paper  on  several  SigiUarin  which  had  been  laid 
bare  on  the  floor  of  a  ilre-olay  pit  at  Shelton  and  the  neighbourhood. 
Some  doubt  had  been  felt  whether  they  were  SigillarisB  or  not,  but 
Mr.  W.  believed  them  to  be  so,  though  none  of  the  characteristic  soars 
were  visible  on  their  surface,  the  bark  not  being  represented ;  indeed 
some  specimens  are  only  the  fossilised  internal  cylinders  of  the  trees, 
and  of  these  the  original  butts  must  have  been  Tery  large.  In  the 
interior  of  one  of  these  was  an  appearance  of  a  oalamite  having 
sprung  up  in  the  hollow  trunk,  but  Mr.  W.  beliered  it  to  represent 
the  axis.  Another  appearance  mentioned  was  that  of  a  longitudinal 
groove  (commonly,  he  thought,  on  the  north  side  of  the  fossils)  which 
might  haye  been  caused  by  some  parasitical  dUmber. 

'Mr.  Gamer,  Y.P.,  mentioned  that  these  fossils  stood  very  thick  in 
the  North  Staffordshire  Coalfield ;  he  had  preserved  three  or  four  from 
the  Hazecftstle  Tunnel,  nnd  several  of  these  had  the  peculiar  scars  of 
Sigillaria,  others  had  been  found  with  the  roots  (Stigmari»)  attached. 
Some  of  these  roots  appear  as  if  split,  showing  a  oentral  axis  and  a 
pinnate  appearance ;  and  the  larger  roots  appesjr  to  be  composite, 
having  more  than  one  such  inner  bundle.  The  trunks  are  always 
perpendicular  to  the  bedding,  and  invariably  contain  fragments  of 
ferns,  oalamitee,  and  other  plants  in  their  interior.    He  thought  that 


the  nut  (Frjgonocarpon)  foond  in  the  interior  of  one  of  the  treca  had 
not  been  made  out  to  be  the  fruit  of  it. 

A  paper  waa  read  by  the  laat-named  member  on  the  soology  of  the 
We  of  Man,  eepedally  of  its  southern  extremity.  Of  the  island  gene- 
rally he  obeerved  that  no  snake,  mole,  or  toad  is  to  be  seen,  and  it  is 
believed  that  the  fox,  magpie,  hedgehog,  badger,  and  polecat  an 
either  abeent  altogether,  or,  if  f oond,  have  been  introduced  in  reoeat 
times.  Frogs,  though  plentiful,  are  also  supposed  to  hare  been  in- 
troduced, but  two  species  of  lizards  ^[ipear  to  be  indigenous.  Asiswell 
known  the  domestic  cat  of  the  island  is  taflleHs,  as  is  alao  the  oommoa 
fowl.  The  abeenoe  of  the  above-mentioned  vertebiates,  the  prevaleaee 
of  1x)gs  and  of  the  inhumed  Megaoeroe,  as  well  as  Hm  physique  and 
language  of  the  real  Manx,  lead  to  a  comparison  of  the  Isle  of  Mm 
with  Ireland.  At  the  same  time  it  appears  probable  that  Man  has  no 
plant  which  is  unknown  in  England.  The  fishermen  of  Port  Erin  he 
found  wiDing  to  assist  in  soological  research,  but  on  thia  occasion  he 
confined  himself  to  an  overhaul  of  the  lobster-pots  and  deep  lines 
placed  beneath  the  diiEi  extending  from  Fleshwii^  Bay  to  the  Golf,  a 
wild  and  picturesque  spot,  where  the  strong  current  rushing  nortk- 
weetwards  through  the  neighbouring  straits  carries  a  plentilul  harreefc 
for  the  naturalist.  In  the  course  of  a  week  he  obtained  Tritonia  ardor* 
eseen$.  Cut.;  Comatula  rosea,  the  rosy  feather-star  of  large  siie; 
Ophiocoma  granulata ;  Uraster  glacialis,  badly  figured  by  Forbes,  and 
here  of  great  beauty ;  Luidia,  also  of  large  size  and  equally  beaotifol ; 
and  the  crimson  Cushion-star  (Ooniaster  Tem^letonx).  Some  of  theee 
were  hooked,  some  apparently  entangled  by  the  lines  in  mid-water. 
Another  curious  take  was  a  mass  of  the  ova  of  a  Loligo  (probably 
todarus),  contained  in  blunt  rods  of  jelly  about  as  thick  as  the  finger, 
a  foot  long,  and  united  at  the  slenderer  summits  into  a  great  bimeh. 
The  red  gurnet  when  just  caught  was  yery  beantifnl,  intensely  red 
above  and  as  purely  white  below ;  but  the  blue-striped  wrasse  wss  stfll 
more  spendidly  tinted ;  there  was  also  the  rarer  red,  or  three-spotted, 
wrasse.  The  spotted  dog-fish  died  immediately  when  taken  in,  but 
the  immense  congers  required  decided  treatment.  Tubularise  were 
also  obtained,  and  a  little  luminous  annelide  was  taken  from  the  sea- 
weed, and  might  be  mounted  for  the  microscope.  The  orustaoea 
were  PilumnMS  hirteUus,  Portunus  corrtigatus,  the  long-legged  Bpide^ 
crab,  the  scorpion  spider-crab  (Bell),  and  Oalathea.  On  the  shore  at  a 
low  Ude  were  found  plentifully,  Sagartia  veniuta,  8.  hellis,  8.  diamiifwSf 
8.  nivea,  and  A.  gemmacea, 

Mr.  Kirkby,  last  summer,  followed  the  steps  of  the  vice-president 
over  the  heaths  at  the  extremity  of  the  island,  and  displayed  a  case  of 
insects  which  he  had  there  collected.  One  of  the  Hemiptera,  probably 
a  Eurygaster,  abounded  on  the  bramble.  Amongst  the  Lepidoptora 
were  the  meadowbrown,  the  grayling,  the  wall  B,  the  small  oopper, 
the  silver-studded  blue,  and  the  common  blue.  Of  moths  were  the 
humming-bird  a  Sesia  feeding  on  the  thrift,  the  pretty  heath, 
the  bumet,  AbrcuBus  ulmaria  and  grossulariataj  and  others  less 
notable,  but  perhaps  more  interesting  to  the  entomologist,  though  in- 
deed of  no  great  rarity.  Insects,  however,  seem  to  aboond  on  the 
fiowery  commons  and  rooky  knolls.  Mr.  Kirkby  also  presented  a 
colony  of  minute  house-ants,  which  he  caught,  a  few  days  before,  on 
his  plate  at  a  dining-room  in  the  city. 


BIEMINGHAM  NATUEAL  HISTORT  AND  MICBOSCOPICAL 

SOCIETY. 

At  a  meeting  held  January  25,  Mr.  F.  Enoch  read  a  paper,  entitled, 
"  Notes  on  Insects  captured  in  1868  and  1869,*'  in  which,  after  making 
an  earnest  appeal  to  the  members  of  the  society  to  engage  in  the  study 
of  the  habits  and  instincts  of  the  Lepidoptera,  he  described  in  detail 
the  incidents  of  his  own  numerous  night-excursions  in  the  woods  of 
Sutton  Enowle  and  other  localities  in  this  district,  for  the  purpose 
of  '*  sugaring  "  for  the  night-fiying  moths,  during  which  an  hour's  rest 
among  the  heather  or  bracken,  between  the  several  "flights"  of 
the    insects,    has   been    the    usual   preparation    for    a   long    walk 
home  in  the  early  dawn  of  the  following  day.    Mr.  Enoch's  researches 
during  the  exceptionally  prolific  season  of  1868,  and  the  equally 
barren  one  of  1869,  yielded  him  some  700  specimens,  which  formed 
the  pzinoipal  part  of  a  beautiful  collection  displayed  on  the  table,  the 
singularly  careful  preparation  and  arrangement  of    which  elioited 
general  and  hearty  admiration,  as  well  as  afforded  convincing  evidence 
of  the  perseverance  and  zeal  of  the  owner.  Among  the  more  important 
captures  recorded  may  be  mentioned  the  following,  the  yalne  of  which 
will  be  at  once  recognized  by  those  of  our  readers  who  have  pursued 
the  fascinating'  stu^  of  entomology: — Chcsroeatnpa  celeriot  Sphins 
corwohmlif    Oeometra    jxi^lionwriaf    Scotosia   undutaia,    Notodowta 
d/ict(Ba,  N.  ziczaCf  N.  d^omedarvuSf  DrepanvXa  liomtiZa,  I),  lacertula, 
D.  falcula,  Tryphoena  frmhria,  Ao,    The  interesting  subject  of  the 
causes  of  the  occasional  appearance  of  extremely  rare  insects,  aod  the 
probable  means  of  their  transport  to  localities  to  which  they  axe 
usually  strangers,  and  the  periodic  flights  of   Noctuss  at  roffolar 
intervals  during  the  night,  subsequently  formed  the  ground  of  an 
interesting  discussion. 
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BELFAST  UNITED  NATURAL  HISTORY  SOCIETIES. 

Thb  BeTontli  meeting  for  this  seBflioxi  of  the  Natural  History  and 
Ffailosophioal  Society  and  the  Naturalists'  Field  Club  took  place  at 
tbe  mnseiim,  on  the  erening  of  Wednesday,  the  26th  of  January.  The 
ohair  was  ooonpied  by  Professor  James  Thomson.  A  paper  was  com- 
nnnioated  by  Mr.  Robert  W.  Armstrong,  resident  partner  in  the 
Belleek  Porcelain  Works,  Connty  Fermanagh,  illastratiTC  of  the 
pottoiy  mannfaotnre  carried  on  there.  In  the  nnavoidable  absence  of 
Mr.  Armstrong,  the  paper  was  read  by  the  senior  ■eoretary,  Mr. 
A.  O'D.  Taylor.  It  flnt  gaTe  an  historical  outline  of  the  ceramic  art, 
,  u  pnetised  in  yarioos  countries  from  the  remotest  i>eriod  of  which 
we  have  any  record*  Statements  in  the  Old  Testament,  extracts  from 
Diodoms  Sioulus,  from  Homer,  and  from  Chinese  ol^ronioles  were 
gifsn,  ahowing  the  great  antiquity  of  the  potter's  art,  and  the  high 
estimation  in  which  it  was  held.  Its  progress  in  more  modem  times 
lod  in  oar  own  country  was  then  sketched.  That  branch  termed 
"fine  pottery"  formed  the  chief  subject  of  the  paper,  embracing  under 
the  general  term  "  white  ware  "  the  three  compositions  known  as  delft, 
etoneware,  and  porcelain.  Delft  is  a  porous,  bibulous  body,  which, 
only  for  the  thin  film  of  glass,  by  which  its  surface  is  corered  as  a 
glaze,  would  absorb  all  fluid  matter  coming  in  contact  with  it,  until 
tborongbly  saturated. 

The  pottery  now  made  in  Staffordshire,  however,  has  a  small  por« 
tion  of  a  vitrifying  ingredient  introduced  into  it.  Stoneware,  properly 
■peeking,  is  a  thoroughly  vitrified  composition,  not  requiring  any 
glaie  to  prevent  absorption,  and  though  not  transparent,  when  viewed 
through  a  thin  fracture,  shows  its  vitreous  composition.  Porcelain  is 
a  term  applied  generally  to  that  class  of  pottery  which  is  transparent, 
besatifuny  white  and  glossy,  resembling  china.  Its  bisque  state  may 
be  seen  in  figures,  and  in  busts  and  statuettes  with  a  waxy  substance, 
and  in  the  delicate,  ivory-tinted  china  as  made  at  BeUeek.  This 
china  is  a  real  porcelain,  the  result  of  the  simple  vitrification  of 
felspar  and  ohina  day,  in  oontradistinotion  to  the  phosphate  of  lime 
or  "bone  body"  used  in  England.  The  abundance  of  felspar  near 
BeUeek,  and  of  pure  flint,  is  a  leading  element  in  rendering  the  manu- 
ftustnre  there  so  cheap.  The  various  materisls  used  were  exhibited, 
and  the  various  processes  described,  from  the  mixture  of  the  slop- 
material  to  the  very  flnest  style  of  decorating  the  baked  and  per- 
fected product.  It  was  stated  that  some  of  the  articles  produced  at 
BeDeek  contain  as  much  as  72  per  cent,  of  the  local  felspar.  In  ad- 
dition to  the  potter's  manual  art,  mechanical  means  have  lately  been 
introduced  by  which  an  important  class  of  goods  is  formed  in  large 
qoantities,  such  as  white  and  coloured  tiles,  and  porcelain  insulators 
for  telegraphic  pnrposes.  The  composition  requisite  for  these  is  used 
in  the  form  of  a  dxy  dust  or  powder,  and  f oraed  hj  maohinery  into 
metal  moulds  having  the  shape  of  the  desired  articles. 

A  huge  trade  has  been  developed  for  these  products,  and  in  the 
domestic  and  fancy  department  of  dinner  ornamental  ware,  and  figures. 
It  is  a  most  gratifying  droumstanoe  to  learn  that  her  most  gracious 
M^esty  Queen  Viotoria  has  patronized,  to  a  very  large  ext^t,  this 
new  blanch  of  Irish  industry.  The  demand  for  Belleek  ware  is  rapidly 
inereasing,  and  an  inspection  of  the  specimens  submitted  at  this  leo- 
tore  am^  supported  the  opinion  that  in  deUoacy  of  texture  and 
beauty  of  design,  the  Belleek  ware  need  fear  no  competitor.  The  im- 
portance of  the  ceramic  art,  as  now  existing  in  Qreat  Britain  and 
Ireland,  maj  be  inferred  from  the  following  brief  facts  :— Speaking  in 
loond  nnmbers,  two  and  a  half  millions'  worth  is  exported ;  one  mil- 
lion's worth  is  used  at  home  annually ;  800,000  tons  of  coal  are  burnt 
in  the  potteries  ;  250,000  tons  of  day,  spars,  and  bones  are  used,  and 
not  less  than  800,000  men,  women,  and  children  find  employment  in 
the  various  departments  of  the  traude.  Tha  paper,  of  which  the  fore- 
going is,  from  the  press  of  other  matter,  but  an  imperfect  sketch, 
•eemed  to  elidt  much  attention,  and  gave  rise  to  an  interesting  snbse- 
qosnt  eonTOisation  amongst  the  gentlemen  present. 


FOREIGN  ACADEMIES. 


-•o*- 


THE  FRENCH  ACADEMY. 

Pasib,  Januabt  SlBT.^Of  the  candidates  for  the  poet  vacant  in 
the  bunan  of  longitudes,  through  the  death  of  M.  Darondeau,  the 
Aoademy  placed  M.  De  la  Roche  Pencil  first  by  40  votes,  against  8 
recorded  for  M.  Gaussin. 

Among  the  oorrespondenoe  was  a  note  by  M.  Dareste  on  the  sobjeot 
of  the  velaAiaii  which  can  be'  established  between  the  devekqpment  and 
•onvolniloiui  of  the  brain,  and  the  weight  of  the  animal  to  which  the 
biain  belongs. 

M.  Adolphe  Chatin  sent  in  an  account  of  his  researches  on  the 
oanse  of  the  dehiscence  of  anthers. 

A  ToliimlnoCis  atlas  of  dghty  plates,  representing  triohlnflB  and  the 
ttfletias  of  oysta  to  whleh  these  parasites  gite  xlae,  was  laid  on  the 
table. 


M.  Adam  sent  in  a  reply  to  M.  Becquerd  relative  to  the  process 
recently  described  for  the  nickdization  of  metals. 

M.  Leymerie,  professor  in  the  Touloase  Faculty  of  Sdences,  com- 
municated a  short  note  on  the  non-existence  of  coal  in  the  French 
Pyrenees. 

In  a  communication  by  M.  Lallemand,  he  stated  that  light  which, 
as  Schrotter  has  shown,  turns  ordinary  phosphorus  into  its  red  modi- 
fication, can  exercise  similar  action  upon  sulphur,— that  is,  it  can 
render  insoluble  in  solphide  of  carbon  sulphur  that  was  readily  soluble 
in  this  menstruum.  In  order  to  prove  this,  the  author  hermetically 
seals  a  tube  containing  a  saturated  solution  of  sulphur  in  solphide  of 
carbon,  and  then  places  some  point  of  the  walls  of  the  tube  in  the 
focus  of  a  lens  transmitting  the  solar  rays.  Very  soon  a  slight  de- 
posit of  sulphur  is  percdved  at  this  point,  which  rapidly  increases, — 
and  this  depodt  oondsts  exclusively  of  the  insoluble  variety.  M.  Lal- 
lemand oondders  that  this  curious  molecolar  action  is  due  exdusivdy 
to  the  chemical  rays  of  sunbeams. 

M.  Bourgoin  communicated  a  paper  on  the  deotrolysis  of  a  sdution 
of  oxalic  acid.  He  thinks  that  it  is  the  crystallized  add  itself  which 
undergoes  the  deotrolysis. 

A  memoir  by  MM.  Troost  and  Hautefenille  was  read  on  the  de- 
termination of  the  heat  of  combination  of  boron  with  chlorine  and 
with  oxygen.  Of  all  the  members  of  its  natural  family,  carbon  is 
that  which  gives  the  least  heat  in  burning  in  oxygen,  namdy,  8,000 
calories.  Boron  gives  14,400  calories,  and  the  authors  intend  to  show, 
in  a  f ntnre  paper,  that  sUioon  gives  a  much  larger  number  still.  Now,  it 
is  established  that  the  facility  of  combuetion  follows  just  the  oppodte 
order,  and  MM.  Troost  and  Hautefeuille  see  in  this  fact  an  uuJpgy 
with  the  phenomena  of  pasdvity. 

M.  Daniel  communicated  a  paper  on  the  action  of  magnetism  on 
rarefied  gases. 

M.  Dum^ril  presented,  in  terms  of  great  praise,  the  last  parts  of  the 
work  on  the  soology  of  Mozambique  by  Signer  Oarboni  of  Bologna. 

Signer  Garboni  sent  in  a  note  to  prove  that  Epiomis  maximua 
was  a  bird  of  prey. 


NOTES  AND  MEMORANDA, 


!■• 


Anatomy  in  Italy.— According  to  the  Atl^encsum,  the  editors  of 
Arehivio  per  la  Zoologiaf  VAnatomia  e  la  Fisiologia  have  just  brought 
out  the  first  volume  of  a  second  series,  which  Includes  an  edition  of 
100  copies  only,  illustrated  with  seventeen  well-executed  plates.  To 
those  who  wish  to  know  the  progress  making  in  Italy  in  the  branches 
of  science  above  named,  this  volume  will  be  particularly  interesting. 
Among  the  articles  are  two  by  Riohiardi— Km  the  vascular  system  of 
the  eye  of  the  foetus,  monog^raph  of  the  family  of  the  Pennatularii 
(with  fourteen  plates) ;  one  by  Oanestrini  on  fishes  of  Australia  i 
Bonizd  has  one  on  a  variety  of  the  species  Qast&rost&us  aouleatiks ; 
and  Oiacdo  contributes  experiments  upon  the  action  of  certain  colour- 
ing matters  and  chemical  sabstances  on  the  spermatozoa  of  the  frog 
and  the  triton.  The  structural  details  of  the  PennatuUs  are  remarkably 
well  shown  in  the  lithographic  plates. 

A  Universal  Galvanic  Battery. — ^The  Chemical  Newa  gives  the 
following  abstract  of  a  paper  which  recently  appeared  in  Cosmos  by 
M.  Ddaurier  t— The  author  describes,  at  great  length,  and  accompanied 
by  a  woodcut,  a  Bunsen  cell  modified  by  him.  He  uses  an  impure 
chromic  add,  and  a  mixture  of  persulphate  of  iron  and  sulphuric  add. 
How  the  impure  chromic  add  is  prepared  is  not  mentioned.  Instead 
of  sulphuric  add,  a  solution  of  common  salt  (1  part  in  10  of  water) 
is  often  applied,  and  the  amalgamation  of  the  zinc  is  dispensed  with ; 
this  arrangement  appears,  according  to  the  statements  made,  to  be 
satisfactory  in  many  instances.  The  intendty  of  the  action  of  the 
odl  when  chromic  add,  persulphate  of  iron,  and  sulphuric  add  are 
used,  is  very  great ;  and  the  vi4;>our8  of  hyponitrie  add,  so  deleterious 
with  the  Bunsen  cells,  are,  of  course,  avoided. 

Kangaroo  Meat  for  JDni^land.  —  Mr.  D.  Tallerman,  of  London, 
writes  to  the  Attstralasiaai : — '*  Two  things  exist  in  the  colonies  that  are 
looked  upon  as  a  podtive  pest  where  they  abound,  and  yet,  with  \  little 
trouble,  they  can  be  made  a  source  of  immense  profit  to  those  con- 
cerned. I  allude  to  the  kangaroo  and  the  rabbit.  The  first  is 
admirably  adapted  for  sausages,  and  if  made  the  same  size  and  shape 
of  the  ordinary  German  sausage,  would  sdl  well  in  this  market  at 
Is.  per  lb.  With  a  moderate-size  chopping-machine  and  a  two-horse 
engine,  from  two  to  three  tons  per  day  could  be  turned  out.  They 
oould  be  well  packed  in  fat,  when  th^  would  reach  here  in  fine  con- 
dition. I  think  Mr.  Michie,  in  one  of  his  cdebrated  lectures,  referred 
to  the  kangaroo  sausage,  and  could  posdbly  give  farther  information 
about  them ;  at  any  rate,  the  subject  is  well  worth  the  attention  of 
settlers  in  the  Western  district,  where  they  abound."  A  trade  in  this 
way,  says  Applied  Science,  ought  also  to  be  done  in  Taamawlft 
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■hall  appear  In  oar  "Diary"  in  due  ooune.  Wa  thank  the  aecntuyb 
the  oourleay  ihown  ua. 

Bbibtol  Ni.TURUJSTe'  SociKTT.— Theaecretary  ta  thanked.  Bcidi- 
directed  hia  parceL 

B.  W.  Q.—Banmfg  dsgree*  eipreag  the  strength  of  Mitt  of  viw  it 
paHa  per  hundred.  Thai,  ^iliit  of  90°  Baomd  containa  90  par  ecatiM  if 
absolute  alcohol.  For  gcoeral  pnrpoBee  you  oan  obtain  aloobcl  at  Ikii 
partjcular  atrengUi  by  dlgeatiDg  reoUfied  spirit  with  good  dr^  pasriMk 
for  a  day,  then  decanting  the  alcohol  from  the  aqueous  aolutm  of  Uk 


a  last  nimiber  tM 
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pearlash  which  ia  thus  formed,  and  distilling. 

Thi  u»  Mb.  Wubh.~"C.  Y.  R."  will  aae  by 
we  hare  aoticlpated  hia  request 

"  M.  T.  M."'ThankB  tor  hia  intercaling  letter  and  kind  ccau 

"  J.  H." — We  oannot  oblige  our  oorro^Hndent.     Probably 
■porting  papen  would  be  read;  to  insert  a  not«  of  iht  kind  lor  him. 

New  SubSOhIbKh  shall  bars  the  handUlls  sent  to  him  for  dlibibiiUco, 
a*  be  wishes.  We  oould  deaira  a  multiplioation  of  the  same  leal  in  on 
behalf  in  other  diraotioni,  on  tlia  part  of  thoae  who  eatimate  iusUy  tli* 
uaefutneM of  Scmnric  OpunoK aa a (podal  organ.  Weh<qw"  AA.G.' 
will  be  rewarded  In  what  he  may  himself  ocoompliih  amoi 
trlenda,  and  further  by  many  othets  follawing  hi*  example. 


NOTICES. 


HODB   or   PuBUoanoH.— The  Publiihing  Ttade  are  intomad  tktt 
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tioD  by  forwuding  thedr  name  and  addraa  to  tlie  jHiblishera,  at  7o,  Qn*t 
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•-   ■       (cofaub 
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our  readers  who  bava  hitherto  been  inoonTenienood  by  the  ifiathy  ct 

inattention  of  their  newsagenta  will  henoaforth  be  sared  troi^e,  annoy- 

aooe,  and  extra  cost  in  procuring  this  journal. 
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trUk  a  view  to  meet  the  exten^ng  Tegtarementt  ^  imr  Seaden,  «« 
kavepermanenUji  eniargad  SciEHTinc  O'finior,  and  have  ittrodaeei 
variola  ia^irmemmti  nggetied  bji  /ia  experianee  gained  during  tkt 
prodnetio*  oftiefinttwo  Volnmei.  Xaf  v«  att  Sniteriiartto  remind 
Holt  <if  titir  Seitntijle  friendt  wko  are  not  alrtadf  im  tie  itMf  tf 
rtgaiarln  pnre/Uuinff  ScmrUlO  Opoitotc,  tial  iie  commencement  0/ 
the prttent  Fohme prttenk  avert fawmr^U  opportmutf  to  iuf'^dmg 
Sniteribm, 


F«b.  16,  1870.] 


SOIENTIPIC   OPINION. 


169 


WEDNESDAY,  FEBEUABT  16,  1870. 


THE  DISMISSAL  OF  LEVEERIBE. 

tHOSE  who  have  been  unfamiliar  with  the  recent 
progress  of  events  at  the  Observatory  of  Paris 
most  have  heard  with  snrpriBe  that  the  great 
astronomer  Leverrier,  whose  name  has  been 
thought  to  give  dignity  to  his  title  of  Imperial 
Astronomer  rather  than  to  be  adorned  by  that  addition,  has 
been  summarily  dismissed  from  his  position  at  the  head  of  the 
Paris  Observatory.  Though  there  are  many  eminent  astro- 
nomers and  mathematicians  in  France,  Leverrier  stands  fairly 
in  advance  of  them  all.  Matched  only  in  fame  as  respects  his 
special  department  of  astronomy  by  our  Adams,  and  holding 
a  position  as  respects  astronomy  generally  side  by  side  with 
Adams  and  Sir  John  Hersohel  (no  others  must  be  ranked  with 
them),  Leverrier  seemed  safe  in  his  position  as  the  recognized 
bead  of  astronomy  in  France.  Yet  even  those  who  are  most 
sensible  of  the  wonderfal  talents  of  the  distiDgaiehed  French- 
man admit  that  he  has  fairly  earned  his  dismissal. 

It  has  been  for  a  long  time  obvious  to  all  who  understand 
what  the  working  of  a  scientific  department  should  be,  that 
there  has  been  a  hitch  in  the  arrangements  at  the  Paris  Ob- 
servatory. Now  one  indication,  now  another,  has  exhibited 
the  existence  of  ill-feeling  between  the  head  of  the  Observatory 
and  the  able  corps  of  mathematicians  working  under  him.  It 
had  come,  indeed,  to  be  well  known  in  many  quarters  that 
Leverrier's  treatment  of  his  ^uofii-colleagues,  as  well  as  of  his 
recognized  subordinates,  was  simply  unbearable.  To  a  general 
— sometimes  a  very  particular — brusqueness  of  manner  was 
added  a  jealousy  respecting  the  work  and  the  reputation  of 
others  which  a  man  in  Leverrier's  position  should  have  been 
the  last  to  feel.  It  was  not  to  be  expected  that  such  men  as 
Wolf  and  Loewy,  Mari^  Davy  and  Yillarcean,  would  quietly 
submit  to  be  treated  like  misbehaving  children,  still  less  that 
they  would  consent  to  be  hampered  by  absurd  restrictions  in 
the  discharge  of  their  several  functions. 

The  matter  had,  indeed,  reached  snoh  a  point  that  even  had 
th6  chef$  de  service  and  the  aetronomee  adjoinis  been  willing  in 
the  interests  of 'Science  to  endure  the  treatment  they  were  ex- 
posed to,  they  would  have  been  compelled  to  act  by  the  re- 
proaches of  those  who  mistook  their  devotion  to  Science  for 
tameness  of  spirit. 

Under  such  circumstances,  but  one  course  remained  open  to 
them.  A  memorial  was  addressed  to  the  Minister  of  Public 
InstmoUon,  in  which  the  condition  of  the  Observatory  and  the 
way  in  which  the  affairs  have  recently  been  administered,  were 
discusaed  at  full  length.  This  memorial  was  signed  by  Yil- 
larcean, Loewy,  Wolf,  Mari^  Davy,  and  all  the  subordinate 
officials  of  the  Observatory  without  a  single  exception;  and 
the  memorialists  left  with  the  Minister  of  Public  Instruction  the 
option  of  dismissing  M.  Leverrier  or  of  accepting  their  resig- 
nation. 

It  was  felt  by  the  French  Government  that,  in  the  face  of 
such  an  appeal  as  this,  even  the  eminent  abilities  and  the  high 
standing^  of  the  Imperial  Astronomer  must  be  disregarded*  After  a 
vexy  brief  consideration,  the  complaint  of  the  memorialists  was 
responded  to  by  the  dismissal  of  Leverrier  from  the  public 
service. 

Mnch  as  we  may  regret  that  such  an  astronomer  should  no 
longer  have  at  his  disposal  those  facilities  for  useful  work  which 
Leverrier  derived  from  his  position  as  director  of  the  Paris 
Observatory,  there  can  be  no  doubt  that  his  dismissal  is  a  gain 
to  Science.  It  is  a  gain,  because  the  astronomer  who  will  re- 
place him,  though  he  may  be  less  eminent  in  science,  will  be 
more  careful  of  the  interests  of  Science.  It  is  a  gain,  because 
those  who  have  been  under  his  control  will  feel  that  they  must 
justify  their  action  by  showing  that  the  progress  of  astronomy 
really  has  been  checked  by  his  misconduct.     But  most  of  all. 


it  is  a  gain,  because  it  reminds  those  who  hold  a  similar  position 
to  that  which  Leverrier  has  lost,  that  what  is  expected  from 
them  is  the  encouragement  of  Science.  If  now,  or  at  any 
future  time,  there  should  be  an  astronomer,  however  distin- 
guished, who,  having  attained  to  a  position  of  authority,  should 
be  disposed  to  exercise  his  powers  unwisely,  to  be  overbearing 
and  ill-conditioned  with  his  subordinates,  jealous  as  to  the  pro- 
gress of  their  labours,  or  more  careful  in  any  way  of  his  own 
reputation  than  of  the  interests  of  Science,  to  such  a  one  the 
history  of  Leverrier's  fall  will  be  a  profitable  subject  of  study. 

So  far  as  Leverrier  is  personally  concerned  in  this  matter 
we  have  little  further  to  say ;  but  as  respects  the  bearing  of 
the  event  on  his  fame  as  an  astronomer  we  may  be  permitted  a 
few  words  of  comment.  We  believe  that  when  a  place  is  to 
be  assigned  him  in  the  list  of  those  who  have  laboured  in  ad- 
vancing astronomy,  the  unhappy  circumstances  which  have 
just  occurred  will  be  wholly  left  out  of  consideration.  It  will 
not  be  of  Leverrier,  the  director  of  the  Paris  Observatory,  that 
men  will  think — but  of  Leverrier,  co-discoverer  with  Adams  of 
the  giant  but  invisible  mass  of  distant  Neptune.  Men  will 
remember  that  if  it  was  given  to  our  own  great  astronomer  to 
seize  as  by  inspiration  upon  the  true  interpretation  of  a  great 
problem,  and  to  complete  while  yet  but  a  youth  the  splendid 
solution  of  its  perplexities,  Leverrier  achieved  the  more  arduous 
task  of  tracking  out  one  by  one  every  possible  interpretation, 
of  giving  the  just  reasons  for  rejecting  each,  and  (when  he  alone 
bad  thus  at  length  proved  where  the  true  interpretation  was 
to  be  looked  for)  of  carrying  the  analysis  of  the  problem  to  a  solu- 
tion as  satisfactory  as  that  achieved  by  his  English  fellow- worker. 
Nor  will  it  be  forgotten  how  successfully  Leverrier  has  laboured 
in  other  branches  of  mathematical  astronomy;  how,  having 
settled  the  details  of  the  outermost  limits  of  the  solar  system, 
he  dealt  next  with  the  motions  of  the  innermost  of  all  the 
known  planets  ;  how  skilfully  he  has  tabulated  the  motions  of 
Mercury,  Mars,  and  YenQS ;  in  fine,  how  ably  he  has  achieved 
every  scientific  task  to  which  he  has  devoted  his  splendid 
talents. 
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Sinoe  opening  this  department,  we  baTe  received  lo  mnch  Miistence  from 
friendiy  eorreepondents  in  different  perta  of  the  world,  that  W0  are  led  to 
brlieve  that  our  readers  may,  with  yery  little  trouble  to  themselTCi,  aid  as 
in  making  "  The  Week  "  a  moet  oomprehentiTC  record  of  current  events  in 
the  scientific  world.  We  therefore  appeal  to  all  our  friends  to  lend  us,  not 
merely  their  "  ear*,"  but  their  hands,  and  to  s«nd  us  aoy  weekly  *<  jottings  *' 
of  interest  relatiTe  to  matters  occurring  in  their  neighbourhood.  "The 
smallest  coDtribntion*'  will  be  accepted,  and,  seriously,  the  briefer  and  more 
tarse  the  notes  are  the  better.  Secretaries  of  societies,  metropolitan  and 
provincial,  librarians,  curators,  lecturers,  and  teachers,  may  all  do  something 
m  their  torn. 

B.  FLOWEIt,  the  new  Hunterian  Professor  of  Gom- 
parative  Anatomy  in  the  Boyal  College  of  Surgeons, 
opened  his  course  of  lectures  on  the  Mammalia  on 
Monday.  The  lecturer's  remarks  were  chiefiy  intro- 
ductory, but  were  nevertheless  of  peculiar  interest.  The 
manner  in  which  Professor  Flower  confirmed  the  trath  of 
certain  of  Mr.  Darwin's  views  gave  especial  pleasure  to  a  large 
number  of  his  audience. 

We  are  informed  that  Mr.  Pritchard  has  obtained  the 
Savilian  Professorship  of  Astronomy. 

No  class  of  the  community  would  feel  the  advantages  of 
reduced  rates  of  postage  on  printed  matter  more  than  would 
scientific  men ;  while  at  the  same  time  none  can  demand  it 
more  fairly  than  they  on  the  grounds  that  in  thus  undoubtedly 
aiding  the  progress  of  their  investigations  the  country  at  large 
will  be  the  real  gainer.  We  hope,  therefore,  to  see  every 
scientific  worker  giving  what  aid  and  influence  he  can  to  the 
Committee  of  the  Society  of  Arts  now  sitting,  appointed  to 
take  steps  for  urging  upon  the  Cabinet  the  great  importance 
to  all  classes  of  reducing  the  postage  on  printed  matter  to  one 


< 


160 


SCIENTIFIC  OPINION. 


[Feb.  K,  1870. 


halfpenny,  instead  of  a  penny  as  at  present,  for  every  four 
onnces  weight.  Printed  matter  abroad  is  carried  at  very  mnch 
lower  rates  than  in  this  ooantry,  to  the  great  benefit  of  the 
commnnity.  Gircnlars,  newspapers,  and  books,  and  even  small 
parcels,  aire  transmitted  by  the  post  in  foreign  oonntries  at 
rates  which  should  pat  Englishmen  to  shame.  The  Govern- 
ment, last  session,  expressed  itself  favourable  to  a  redaction  of 
the  rates,  and  the  Post  Office  officials,  it  is  well  known,  are 
quite  ready  to  nndertake  the  service :  so  that  the  chances  of 
success  are  great  if  the  matter  be  earnestly  worked. 

Last  week  Earl  de  Grey,  after  distributing  the  prizes  to  the 
successful  competitors  among  the  members  of  the  evening 
classes  of  the  Birkbeck  Institution,  made  special  comment  on 
the  fact  that  almost  from  the  commencement  of  the  institution 
classes  had  been  held  for  scientific  instruction.  He  said  he 
thought  it  was  impossible  to  overrate  the  importance  of  such 
instruction,  the  great  value  of  which  had  only  lately  been 
realized  by  the  country  at  large. 

CoLONBL  MiLWAKD,  B.A.,  has  been  appointed  superintendent 
of  the  Boyal  Laboratory  at  Woolwich  Arsenal.  The  office  of 
Deputy-Director  of  Ordnance,  previously  held  by  this  officer, 
will  be  abolished. 

AccoRDTKo  to  the  Athenc&um,  Colonel  Walker  has  drawn  up, 
at  the  suggestion  of  the  Astronomer  Royal,  a  report  on  the 
observatory  at  Madras,  pointing  out  a  way  in  which  that 
establishment  may  be  more  advantageously  employed  than  of 
late,  and  prescribing  certain  definite  duties  which  might  there 
be  undertaken. 

A  HEMOBIA.L  was  presented  by  a  deputation  to  Earl  de  Grey 
and  Mr.  Forster,  setting  forth  the  hardships  of  the  new  orders  in 
reference  to  the  system  of  State  aid  to  Science  classes.  The  chief 
points  urged  were  that  the  changes  in  the  SdenceDiredory  before 
the  year  had  terminated  for  which  the  directions  were  issued, 
were  not  only  an  inconvenience,  but  were  looked  upon  by  the 
teachers  as  a  breach  of  faith  by  the  department.  The  working 
of  the  changes,  especially  with  regard  to  teachers,  was  shown 
to  be  a  peculiar  hardship  upon  the  teachers  of  small  classes, 
and  details  ,of  the  hardships  were  given  by  a  reference  to  in- 
stances occurring  in  the  classes  connected  with  the  union  of 
Lancashire  and  Cheshire  mechanics*  institutions.  It  was  stated 
that  while  one  class  teacher  might  benefit,  another  would  lose 
remuneration  by  the  change ;  for  instance,  the  teacher  of  che- 
mistry might  gain,  but  the  teacher  of  mathematics  would  lose. 
It  seems  to  us  that  the  memorialists  have  a  real  grievance,  and 
we  hope  to  see  it  redressed. 

In  a  letter  to  the  daily  press,  "  one  of  the  deputation  "  from 
the  British  Association  to  the  Privy  Council  points  out  some  of 
the  data  desirable  to  be  obtained  before  any  remedial  measures 
are  attempted  for  advancing  either  scientific  research  or  scientific 
instruction.  According  to  him  some  of  theee  data  "  may  be  thus 
shortly  enumerated.  What  is  now  being  done  in  the  way  of  Science 
in  England  P  Who  is  doing  it  P  Who  enables  them  to  do  it  P 
To  what  extent,  and  how,  does  the  State  contribute  to  Science  P 
What  return  for  its  contributions  is  obtained  by  the  nation  P 
Is  the  return  insufficient  in  any  partieular  instance  P  If  so, 
what  is  the  cause — neglect  of  duty  on  the  part  of  those  receiving 
the  public  funds,  or  inefficiency  of  organization  on  the  part  of 
the  State  P  Should  the  State  assist  Science  at  all,  even  to  the 
present  limited  extent  P  Should  it  give  more  assistance,  or 
less,  than  at  present  P  If  more,  how  may  the  aid  be  best 
rendered — by  grants  of  moneyi  by  rewards  for  soientifio  merits 
or  discovery,  by  supplementing  existing  institution8»  whether 
private  or  public,  by  founding  new  institutions  P  Under  what 
particular  departments  of  the  State  are  the  various  institutions 
now  placed  P  How  is  responsibility  to  the  nation  in  each 
separate  case  provided  forP  How  is  soientifio  patronage  at 
present  dispensed  P  Is  it,  or  is  it  not,  desirable  that  the  whole 
soientifio  system  of  the  oonntry  (when  we  have  a  system)  should 
be  placed  under  one  and  the  same  department  P     Have  we  at 


present  any  department  fitted  to  assume  the  charge  P  I  do 
not  think,"  he  says  further,  "  I  am^rash  in  declaring  my  belief 
that  there  does  not  exist  a  man  in  England  who  can  give  a 
clear,  accurate,  business-like  answer  to  any  three  of  theee 
questions.  Possibly  we  might  get  answers  to  all  by  extractiog 
a  bit  from  one  man  and  a  bit  from  another ;  bat  who  ii 
to  find  the  right  men  to  question  P  Who  is  to  force  them 
to  answer  truly  P  Who  is  to  devote  the  necessary  time 
to  the  inquiry  P  Clearly  no  individual  can  do  this.  Bot  a 
Boyal  Commission  can  do  it.  Is  there  any  other  mode  of 
obUiining  this  information  better  than  that  which  a  Boyal 
Commission  would  afibrd  P  If  so,  by  all  means 'let  us  have  it. 
If  not,  let  us  have  a  Boyal  Commission." 

According  to  the  Medical  Times  and  Oazette  the  scheme  for 
amalgamating  the  Medical  Societies  is  likely  to  break  down,  a 
good  deal  of  passive  opposition  having  been  exhibited  to  the 
propositions  of  the  Medical  and  Cbirurgical  Society. 

In  connection  with  Mr.  Alexander  Wallace's  article  on  Bilk 
Culture  in  England,  which  recently  appeared  in  Scibntific 
Opinion,  the  following  announcement  is  of  interest.  At  tbe 
last  meeting  of  the  Committee  of  the  Silk  Supply  Association 
at  the  offices  of  Mr.  D.  Chad  wick,  M.P.,  reports  forwarded  by 
the  Colonial  Office  from  silk-producing  colonies  were  read, 
showing  that  the  production  of  silk  may  be  almost  indefinitely 
increased.  It  was  nnanimously  considered  that  the  importa- 
tion of  cocoons  to  this  country  and  the  reeling  here  would 
introdace  a  new  industry  of  considerable  importance.  Mr. 
Chadwick  gave  an  account  of  his  visit  to  Peterson,  the  prin* 
oipal  seat  of  the  silk  manufacture  of  the  United  States,  and 
of  his  conference  with  the  Chamber  of  Commerce,  New  York, 
on  the  subject. 

Thb  Pharmaceutical  Society  have  issued  a  copy  of  the  fil- 
iations required  by  the  Pharmacy  Act,  1868,  to  be  observed  in 
selling  by  retail,  and  in  dispensing,  poisons. 

Sir  Edwaio)  Sabine,  as  President  of  the  Boyal  Society,  has 
sent  out  cards  for  two  evening  receptions,  which  are  to  be  held 
at  Burlington  House  on  March  5th  and  April  23rd. 

Mr.  Sollt,  F.B.S.,  has  been  appointed  Hunterian  Orator 
at  the  Boyal  College  of  Surgeons  for  the  ensuing  year. 

A  SUPPLEMENT  to  Watts's  Dictionary  of  Chemistry,  which 
will  bring  the  record  of  chemical  discovery  down  to  the  end  of 
1869,  is  preparing  for  publication. 

The  first  order  made  by  Gk>verument  under  the  Sea  Fisheries 
Act  of  1868  has  been  granted  by  the  Board  of  Trade  to  tbe 
Corporation  of  Boston,  Lincolnshire,  investing  them  with  con- 
servancy powers  over  the  extensive  oyster  and  mussel  fisheries 
lying  between  Boston  and  Lynn  Deeps.  By  its  provisions  a 
dose  season  is  established  for  three  months  of  each  year,  por- 
tions of  the  fishery  may  be  entirely  closed  from  time  to  time, 
small  oysters  and  mussels  are  to  be  thrown  back,  and  all  boats 
fishing  the  oyster  or  mussel  beds  are  to  pay  a  license-duty, 
which  will  be  applied  to  cultivating  and  improving  the 
fisheries. 

The  meeting  of  the  Boyal  Ag;rioultural  Society  in  1871  will 
probably  be  held  in  Shrewsbury. 

In  outward  appearance  no  two  ships  could  well  be  more 
dissimilar  than  the  two  turret-ships,  the  Monarch  and  the 
Oaptain,  which  arrived  last  week  at  Plymouth.  The  Monarch, 
as  the  representative  of  the  high  freeboard  type,  carries  her 
turrets  on  a  deck  elevated  at  an  unusual  height  from  the  water, 
and  thus  offers  in  her  lofty  sides  an  immense  and  weakly-plated 
target,  as  compared  with  the  penetrative  power  of  her  own 
guns,  for  an  enemy's  shot.  With  a  low  freeboard,  and  there- 
fore offering  a  much  lesser  target,  the  Captain  has  greatly  the 
advantage  of  the  Monarch  in  this  respect.  The  speed  of  the 
Mona/i'ch  under  steam  has  been  established  beyond  dispute,  as 
has  also  her  excellence  as  a  sea-going  ship,  and  steadiness  as  a 
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floating  g!lii*>oarriage,  in  all  weathers.  The  Oaptain  has  yet 
to  prove  her  qnaliBcations  in  speed,  behaviour  at  sea,  and 
Bteadiness  as  a  grun-platform  ;  bnt  the  trials  to  which  she  will 
be  anbjected  in  company  with  the  Monarch  will  give  a  trne 
measure  of  valae  in  all  these  respects.  Daring  the  short  time 
available  for  obtaining  any  experience  relative  to  snch  matters 
as  in  the  voyage  round  from  Birkenhead  to  Portsmouth,  the 
Captain's  performances  gave  promise  of  equalling  in  all  re- 
spects in  the  future  those  of  her  handsome  rival,  the  Monarch, 
Being,  as  they  are,  competitive  ships,  it  is  impossible  to  speak 
of  one  without  the  words  made  use  of  having  some  reference  to 
the  other,  and  in  this  way,  in  fact,  the  comparative  merits  of 
the  two  become  most  interesting ;  and  one  of  the  first  problems 
to  solve  in  the  coming  competitive  trials  will  be — What  are 
really  the  comparative  advantages  and  disadvantages  of  a  high 
and  a  low  freeboard  to  a  turret-ship  when  fighting  an  action 
with  an  enemy  in  a  gale  of  wind  in  mid- Atlantic  P  All  other 
questions  beyond  this  must  sink  into  insignificance  when 
ocean*cruising  turret-ships  are  considered  simply  as  fighting 
machines. 

A  cHEinsTSY  class  is  being  formed  at  the  Technical  School, 
Clerkenwell. 

The  greatest  rainfall  of  any  twenty-four  hours  this  five* 
years  fell  between  2  p.m.  on  the  6th  to  the  same  hour  on  the 
7th  inst.,  according  to  Mr.  Billington's  observations.  On  the 
10th  inst.  the  mean  temperature  was  149°  below  the  average 
of  fifty  years :  so  we  learn  from  Mr.  Aloatt. 

Ma.  Gbant  Duff,  M.P.,  was  elected  Lord  Eector  of  the 
University  of  Aberdeen  on  Saturday. 

TxsTEBDAT  week,  Mr.  Gross,  of  Liverpool,  received  a  large 
importation  of  serpents  and  other  animals.  Two  boa  oonstrictors, 
whilst  in  a  dormant  condition,  measured  8  ft.  and  10  ft.  in 
length,  and  one  of  the  pythonesses,  whilst  on  the  voyage  from 
the  West  Indies  to  Liverpool,  gave  "  birth  "  to  no  fewer  than 
85  pythons — all  of  which,  notwithstanding  they  were  inclosed 
in  a  box  not  larger  than  an  ordinary  Foyle  salmon-case,  were 
in,  good  condition  on  being  sent  ashore.  There  were  also  two 
blue-faced  gorillas  of  the  largest  kind,  a  bofialo,  a  blue  maccaw 
with  gold-fringed  eyes,  a  griffin  vulture,  and  a  porcupine  rat — 
the  only  one  that  has  ever  been  imported  from  the  West  Coast 
of  Africa.  During  Tuesday  night  one  of  the  large  serpents 
burrowed  from  under  its  cage,  or  in  some  other  way  managed 
to  escape,  and  gained  access  to  an  adjacent  stable  through  a  hole 
in  the  wall.  On  Wednesday  morniog,  when  the  carter  entered 
the  stable,  he  observed  that  a  horse  there  was  unusually  timid 
and  nervous,  and  on  closer  examination  he  noticed  that  its  back 
was  marked  as  if  beaten  with  a  thong.  Presently  he  observed 
the  body  of  the  serpent  suspended  as  it  were  from  the  manger. 
It  was  quite  dead ;  a  portion  of  the  head  had  been  bitten  away, 
and  the  lower  part  of  the  body,  which  rested  on  the  ground, 
bore  the  marks  of  having  been  trampled  by  the  horse's  shoes. 
The  horse  itself  was  uninjured. 

Thb  Aurora  borealis  is  reported  to  have  been  visible  on 
Friday  evening  at  Cambridge,  at  half -past  eight,  as  a  long, 
low  arch  of  pale  light  spanniug  the  northern  heavens,  and  sur- 
mounted by  a  glow  of  rosy  red,  which  flushed  and  flickered  and 
fiided  away  every  moment.  On  its  final  disappearance  its  place 
was  occupied  by  a  bright  band,  of  varying  intensity  but  definite 
shape,  of  which,  however,  only  portions  were  visible  at  once. 

Ik  connection  with  the  subject  of  railway  communication 
between  this  country  and  the  Continent,  to  which  we  some 
time  since  called  attention,  an  interesting  letter  has  appeared 
in  the  Times  from  Mr.  J.  Fowler.  The  writer  advocates  the 
employment  of  large  ferry-boats,  so  constructed  that  their 
motion  will  be  practically  unaffected  by  the  waves  of  the  English 
Channel,  and  that  the  whole  train  and  carriages  from  London 
may  be  run  upon  their  deck,  carried  over  to  France,  slid  upon 
the  French  line,  and  so  on  to  Paris  without  change  or  annoy- 


ance to  the  passengers.  These  boats  Mr.  Fowler  thinks 
should  be  about  450  ft.  long,  proportionally  wide,  and  with  a 
draught  of  about  12  ft.  It  is,  he  says,  objected  that  the 
weight  of  the  train  would  make  the  boat  top-heavy,  but 
this  is  a  complete  mistake.  A  train  of  passenger  carriages 
would  only  weigh  about  120  tons,  which,  in  the  proposed  vessel 
of  7,000  tons,  would  be  practically  unfelt.  It  is  a  common  idea 
that  it  is  proposed  to  place  the  passenger  carriages  on  the  deck, 
exposed  to  wind  and  weather,  instead  of  their  being  enclosed,  as 
they  will  be,  in  a  space  between  the  upper  and  the  main  deck, 
and  completely  protected  from  exposure.  It  is  also  intended  to 
carry  the  goods  trucks  below  the  main  deck,  as  their  weight  will 
be  useful  to  ballast  the  vessel  taid  increase  its  steadiness.  On 
the  main  deck,  accommodation  will  be  provided  for  passengers 
(who  will  generally  alight  from  their  carriages,  as  they  would  at 
any  railway  station  where  a  stoppage  is  made  for  refreshment), 
and  they  will  find  well-lighted,  well-warmed  saloons,  with  means 
of  reading,  writing,  &o.,  which  will  make  the  sea  voyage  the 
most  agreeable  part  of  the  journey.  Private  cabins  will  also  be 
provided  on  the  same  deck,  and  large  rooms  for  the  officials  of 
the  Custom-houses  of  the  two  countries,  so  that  all  luggage  may 
be  examined  and  the  weary  delay  from  that  cause  at  the  end  of 
the  journey  entirely  avoided.  The  speed  of  these  steamers  is  an 
important  part  of  their  design,  and  instead  of  the  journey  from 
Dover  to  Audresselles  occupying  two  hours,  as  stated  by  your 
correspondent,  it  will  be  performed  in  one.  The  hydraulic  ap- 
paratus in  the  harbours  on  each  side  is  so  arranged  that  the 
transfer  of  the  carriages  between  the  railway  and  the  boats  will 
be  effected  within  five  minutes. 

M.  GusTAVE  Lambeet  has  been  journeying  about  endeavour- 
ing to  complete  the  sum  necessary  for  the  proposed  Polar 
Sxpedition.  The  result  is  that  about  £4,000  are  still  wanting 
to  enable  it  to  be  undertaken. 


ON  MICBOSCOPIC  ACCESSOBIES. 

BT  J.  BAKEB  EDWAEDS,  PH.D.,  F.C.S., 

Hon*  8ee»  Montreal  Mieroteopie  Club,  and  Ocr,  Mem.  Liverpool 
Microecopietil  OUib  omd  New  York  Mieroteopie  Soeiety. 

|EXT  to  the  possession  of  a  good,  solid,  smoothly- 
working  stand,  with  good  powers  and  good  illomina- 
nation,  is  the  desire  for  the  acquisition  of  those 
useful  accessories  which  the  sealous  microscopist 
soon  finds  are  essentials  to  his  progress  in  practical  stody.  Of 
these  I  shall  first  notice  simplifications  which  amount  to  per- 
manent improvements.  Thus,  the  shutter  or  graduating 
diaphragm  is  an  improvement  likely  to  supersede  the  rotating 
diaphragm  beneath  the  stage ;  and  the  adjusting  side-light  as 
a  parabolic  refiector  is  a  nsefal  substitute  both  for  the  bull's- 
eye  condenser  and  the  various  Lieberknhns.  The  orthoscopic 
eye-piece,  in  its  double  service  as  an  achromatic  condenser,  is 
also  a  valuable  and  economical  accessory.  I  have  already 
stated  that  the  binocular  prism  is  an  essential  to  the  best  form 
of  stand,  and  is  entitled  to  a  higher  place  in  the  estimation  of 
the  working  student  than  a  mere  accessory. 

The  new  rotating  glass  stages  of  either  Messrs.  Crouch  or 
Collins  are  certainly  accessions  to  the  instrument,  and  can  be 
recommended  to  those  who  do  not  care  about  the  expensive 
mechanical  stage.  The  movement  is  smooth  and  true,  and  the 
fingers  may  soon  become  educated  so  as  to  work  the  object 
with  all  the  precision  desired. 

A  rotating  diaphragm,  furnished  by  Crouch  or  Collins,  also 
gives  all  the  effects  of  the  dark  well  and  oblique  illuminations. 

The  parabolic  condenser  of  Wenham  is  an  invaluable 
illuminator  for  foraminifera,  polycystina,  and  transparent 
injections. 

The  camera  lucida,  lever  compressorium,  and  object-glass 
refiectors  may,  I  think,  be  considered  as  luxuries,  not  at  all 
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eflsential  to  ilie  stndent.  So  also  the  "  erecting  eye-piece," 
although  invaluable  under  exceptional  ciroumstancee,  may  be 
generally  dispensed  with,  as,  for  ordinary  dissections,  the 
binocular  folding  stahd,  called  the  "Gollins's  Lawson  Dis- 
sector," holds  the  preference. 

Every  real  student  should  procure  at  least  a  stage  micro- 
meter, and  he  will  probably  not  regret  the  possession  of  a 
"  cobweb  ditto  "  for  the  eye-piece.  Accuracy  in  the  expression 
of  the  size  of  objects  described  is  often  of  the  greatest  import- 
ance in  original  investigation. 

Must  I  call  the  "  Brdok's  nose-piece "  an  accessory  P  I 
suppose  I  must ;  yet  I  am  accustomed  to  regard  it  as  one  of 
the  most  essential  parts  of  my  instrument.  So  valuable  is 
the  ready  exchange  of  two  object-glasses  that  it  is  almost 
essential  where  high  powers  are  often  used.  I  may  here  state, 
incidentally,  that  I  have  tried  the  multiplication  of  this  rotatory 
movement  to  the  extent  of  three  and  five  object  glasses,  but 
have  found  that  the  strain  and  leverage  upon  the  fine  adjust- 
ment is  too  great,  and  therefore  prefer  the. double  nose-piece. 

The  polariscope  is  an  essential  part  of  a  good  microscope. 
It  cannot  be  dispensed  with,  and  should  therefore  not  be  deemed 
a  mere  accessory.  Still,  it  often  is  so  called,  and  various  con- 
trivances have  been  suggested  to  reduce  its  cost.  I  should 
recommend,  however,  large  prisms  and  thin  selenites,  and 
would  by  no  means  advise  any  experiments  with  tourmalines 
or  Herapathites.  I  have  tried  them,  and  find  no  polariscope 
is  so  satisfactory  as  the  Nichol's  prism,  with  a  good  selenite 
below  the  object,  the  analyzer  being  placed  immediately  behind 
the  object  glass.  In  the  Harley  Collins'  microscope  the 
arrangement  is  excellent ;  the  same  slide  carries  the  analyzer 
and  the  binocular  prism  into  the  body,  thus  saving  a  great 
amount  of  screwing  and  unscrewing. 

I  would  urge  upon  the  microscopist  the  importance  of  this 
mode  of  illamination,  as  it  frequently  gives  valuable  delinea- 
tions when  least  expected.  Objects  required  for  investigation, 
such  as  parasites  and  tissues,  are  often  obscure  and  unsatisfac- 
tory by  ordinary  modes  of  illumination,  owing  to  their  great 
transparency.  In  these  cases,  polarized  light  is  of  the  greatest 
assistance  in  the  delineation  of  structure. 

Some  confusion  exists  in  the  popular  mind  as  to  the  compa- 
rative value  of  the  polariscope  and  a  mode  of  illumination 
introduced  by  Mr.  Heys,  of  Manchester,  of  a  very  different 
character,  called  the  kalescope.  By  passing  the  rays  of  light 
through  the  buU's-eye,  obscured  by  a  coloured  glass,  and  through 
the  condenser  below  the  stage,  through  a  diaphragm  of  various 
coloured  glasses,  Mr.  Heys  obtained  brilliant  fields.  Opaque 
objects  are  thus  illuminated  with  bright  lights  of  different 
colours,  and  are  tinted  with  fringes  of  considerable  beauty  and 
delicacy.  But  such  an  illumination  affords.no  information  as 
to  the  real  natuire  of  the  object,  for  these  tints  are  as  artificial 
as  those  which  fall  upon  the  faces  of  people  in  church  from  an 
oriel  window ;  the  colours  may  be  beautiful,  but  they  certainly 
do  not  improve  the  complexions  of  the  worshippers ;  and  as  a 
microscopic  accessory,  the  kalescope  is  a  mockery,  a  delusion, 
and  a  snare. 

The  Sorby  micro-spectroscope  is  a  8x>ecialty  which  appeals 
only  to  the  chemist  or  toxicologist.  The  live-box  and  the 
zoophyte-trough  are  necessary  accessories  to  the  nataralist,  and 
will  afford  ample  return  from  the  employment  of  several  forms 
of  them. 

I  do  not  think  it  necessary  to  enter  into  the  merits  of  those 
contrivances  which  are  invented  for  the  mounting  and  preserva- 
tion of  objects ;  but,  in  the  above  short  sketch,  have  endeavoured 
to  give  my  experience  as  to  the  necessary  desiderata  for  the 
working  student. 

The  most  complete  working  instrument  that  I  have  yet  seen 
is  the  Harley  Collins*  binocular,  with  its  appurtenances,  and  I 
doubt  whether  anything  can  be  obtained  of  greater  working 
value  for  the  moderate  price  of  $100.  I  shall,  therefore,  con- 
clude with  a  detailed  description  of  it : — 

A  compound  binocular  body,   with  two  sets  of  eye-pieces 


and  eye-shades;  neutral-tint  reflector  for  camera  ladda;  rota- 
tory glass  stage,  with  lever  movements ;  shutter  to  body  to 
carry  polarizing  and  binocular  prisms ;  Brook's  double  nose- 
piece  ;  1  in.  and  i  in.  object  glasses  (good) ;  a  wheel  of  side- 
light  diaphragms,  stops,  and  adjusting  shutter  diaphragm; 
achromatic  condenser,  polariscope  and  double  mirror ;  aide-ligbt 
reflector,  and  bull's-eye ;  together  with  a  good  mahogany  box, 
and  packing  for  the  apparatus. 

In  conclusion,  I  would  recommend  a  good  selection  of  "  ac- 
cessories "  in  preference  to  a  long  series  of  *'  object  glasses ;" 
but  I  am  satisfied  that  the  ingenious  student  will  contrive  many 
of  these  without  the  aid  of  the  optician.  I  have  endeavoured 
herein  to  indicate  the  most  profitable  investments,  leaving  many 
excellent  inventions  unnoticed ;  for  a  description  of  such  in 
detail,  let  the  reader  consult  the  last  edition  of  Carpenter  on 
tlie  Mia'oscope. — The  Canadian  Nattiraliet, 


THE     PRESERVATION    OF    IRON. 

BY   PBOFESSOE  HENET  X.  COLTOK. 

HAT  is  wanted  is  something  equally  applicable  to 
large  or  small  pieces  of  iron,  and  which  wOl  answer 
to  ward  off  the  attacks  not  only  of  the  common 
atmospheric  oxygen,  but  also  remain  unaffected  by 
acids  or  salt  waters." 

The  above,  from  a  late  number  of  the  Scientific  Ameriean, 
states  not  only  the  writer's  ideas,  but  also  one  of  the  greatest 
wants  of  the  age.  Iron  is  daily  being  put  to  more  and  more 
varied  uses.  On  land  the  great  question  is  what  will  prevent 
rust ;  on  water,  what  will  prevent  rust  and  fouling  of  bottonu 
of  iron  vessels.  We  will  briefly  summarize  the  many  patents 
granted  for  this  purpose. 

Eight  are  for  sheathing  of  various  kinds  put  on  in  varied 
modes.  The  most  practicable  of  these  is  a  system  prepared*by 
Daft.  Most  iron  vessels  are  now  constructed  by  every  otber 
plate  lapping  the  edges  of  the  one  between.  He  proposei, 
instead  of  having  the  plates  all  the  same  width,  to  hare 
one  wide  and  one  very  narrow  plate.  This  would  leave  a 
trough  between  the  two  wide  plates  of  the  depth  of  the  thick- 
ness of  the  plates.  He  proposes  to  force  into  this  trough  very 
tightly  pieces  of  teak,  and  to  the  teak,  thus  imbedded,  he  nails 
a  sheathing  of  zinc.  The  zinc  is  kept  clean  by  slowly  wearing 
away  of  its  surface  from  action  by  contact  with  the  iron  aod 
salt  water. 

There  are  four  patents,  in  which  various,  so-called,  non- 
conducting coats  are  put  on  the  iron,  and  copper  pigment  in 
some  form  put  on  over  them.  These  have  been  specially  con- 
demned in  England,  as  no  matter  how  good  the  non-oondacting 
substance — and  many  are  so  only  in  name — it  will  become 
rubbed  off  at  some  points,  and  there  the  bottom  will  be  eaten 
both  by  salt  water  and  action  of  copper. 

Coal-tar  and  asphaltnm  are  the  subjects  of  patents  in  varioas 
forms. 

One  patent  claims  rubber  or  gutta-percha  dissolved  in  linseed 
oil  as  a  vehicle  in  which  to  grind  ihb  pigment ;  another  the 
same  dissolved  in  naphtha  or  bisulphide  of  carbon  as  a  pigment; 
another  hard  rubber,  ground. 

Enamelling  with  different  materials  is  proposed  by  some, 
while  one  proposes  to  glaze  the  bottoms  so  that  barnacles  and 
grass  would  find  a  slippery  foothold. 

Combinations  of  tallow,  resin,  and  tar — mineral  and  pine- 
are  patented  mostly  to  use  over  other  paints. 

Coal  tar,  sulphur,  lime,  and  tallow  are  the  subject  of  one 
patent;  guano,  red  lead,  and  oil  of  another;  while  salphnr 
and  silica  are  claimed  by  a  third. 

Paints  containing  mcrcary,  arsenic,  and  even  strychnme 
are  the  subjects  of  several  i)atent8.  A  mixture  of  coal  tar  and 
mercurial  ointment  of  one. 

Galvanism  is  proposed  to  be  used  in  various  ways — strips  of 
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copper  and  zinc»  or  by  galvanizing  the  plates  before  use.  Black 
lead  finds  a  place  in  many  compositions. 

One  patent,  by  a  complicated  process,  effects  a  union  of 
metallic  zinc  and  iron ;  this,  granulated  and  ground  fine,  then 
mixed  with  red  lead  and  oil,  makes  the  paint.  It  is  said  to  be 
the  best  of  all  the  patented  stuffs. 

It  is  astonishing  how  many  use  oils  derived  from  coal,  peat, 
or  resin,  and  tars  of  the  same. 

There  are  about  fifty  patents  for  this  object,  and  with  all  of 
them  before  their  eyes,  the  British  Society  for  the  Advance- 
ment of  Art  still  hold  the  {5,000  reward  for  a  pigment  or 
covering  which  will  perfectly  protect  from  rust  and  fouling. 
However  they  may  puff  their  products  for  selling,  no  one  has 
the  temerity  to  claim  that  they  deserve  the  reward. 

We  think  it  would  be  difficult  to  find  so  many  expedients 
ever  before  adopted  for  the  accomplishment  of  any  one  object. 
These  are  all  English  patents,  England  having  necessarily  been 
obliged  to  use  iron  for  Tessels  from  its  cheapness  as  well  as  its 
consequent  first  introduction  there.  In  the  United  States  no 
patents  worth  mentioning  have  been  granted. 

The  first  requisites  for  a  pigment  or  coating  for  iron  are, 
that  it  should  not  contain  any  copper — the  corrosive  action  of 
that  metal  on  iron  being  intense.  Then  if  for  work  exposed  to 
air  it  should  form  such  a  coating  as  to  be  impervious  to  that 
gaseous  fluid,  and  be  so  constituted  chemically  as  not  to  be 
oxidizable  by  it ;  if  under  water — especially  sea-water — to  be 
impermeable  to  moisture,  so  elastic  as  not  to  crack,  so  insoluble 
as  not  to  chloridize ;  to  form  a  perfect,  apparently  hard,  coating, 
and  yet  wear  just  enoagh  to  keep  off  incrustation,  barnacles,  or 
growth  of  grass.  In  fact,  thi^  slow  wearing  away  is  the  only 
preventive  of  fouling  in  iron  vessels.  Wooden  bottoms  may  be 
poisoned  by  solutions  of  copper — and  that  metal  has  no  superior 
for  such  uses,  especially  when  it  is  combined  in  mixture  with 
mineral  or  resinous  tars  and  spirits — these  compounds, 
however,  are  not  only  useless  on  iron  bottoms,  but  also  in- 
jurious. What  then  is  tlie  substance : — 1st.  One  of  the  oxides 
of  lead  (red  lead).  2nd.  The  purest  oxide  of  iron  to  be  found. 
If  properly  made  these'  articles  can  be  carried  to  no  higher 
state  of  oxidization,  and  respectively,  as  to  order  named,  they 
haTe  no  superiors  for  body  and  durability.  By  preference,  1st, 
red  lead,  either  out  of  or  under  water ;  2nd,  Prince's  oxide  of 
iron  only,  out  of  water.  The  colour  of  these  paints — ^the  first 
red,  the  latter  brown,  may  be  hidden  by  a  coat  of  white  or 
tinted  colour.  K  there  were  to  be  had  in  combination  as  a 
white  painty  an  oxide  of  lead  and  an  oxide  of  zinc,  it  would  be 
immensely  superior  to  either;  but  that  such  has  not  been 
produced  is  rather  the  fault  of  carelessness  than  of  possibility. 
Zinc  protects  iron  with  great  effect,  but  it  is  too  rapidly  worn 
in  the  effort  to  be  of  lasting  value.  Hence  the  great  deside- 
ratum, the  yet  to  be,  the  coming  pigment,  is  a  white  oxide  of 
lead,  or  a  combined  white  oxide  of  lead  and  white  oxide  of  zinc, 
without  sulphates  or  chlorides. 

Those  materials  answer  very  well  for  work  exposed  to  atmo- 
spheric air,  and  perhaps  nothing  will  ever  be  found  better ;  but 
a  different  need  is  that  for  salt  water.  No  mere  protector  of 
the  iron  from  rust  can  be  found  superior  to  pure  red  lead  and 
linseed  oil.  We  have  seen  a  naturtd  combination  of  zinc,  lead, 
and  iron,  which,  in  our  experience,  ranks  next ;  but  the  zinc  is 
acted  on  by  the  chloride  of  sodium,  and  wears  away  too  much 
of  the  material.  Bed  lead,  however,  while  covering  the  iron 
perfectly,  and  effectually  preventing  rust,  and  also  having  but 
Ctile  disposition  to  chloridize,  when  it  does,  will  foul  both  with 
grass  and  barnacles.  Hence,  the  first  desideratum  being  obtained, 
how  shall  we  accomplish  the  other  P  The  prevention  of  fouling 
may  be  accomplished  in  two  ways  : — First,  cover  the  vessel's 
bottom  with  two  or  even  three  coats  of  red  lead,  and  give  each 
time  to  dry  hard.  Then  melt  in  an  iron  pot  a  mixture  of  two 
parts  beeswax,  two  parts  tallow,  and  one  part  pine  resin; 
mix  thoroughly,  and  apply  hot  one  or  two  coats.  This  mixture 
may  be  tinted  with  vermilion  or  chrome  green.  It  is  not 
necessary  to  use  any  poisonous  sabstance,  as  it  is  only  by  its 


softness  and  gradual  wear  that  it  is  kept  clean.  Second,  mix 
red  lead  and  granular  metallic  zinc,  ground  fine,  or  such  a 
mineral  as  we  have  mentioned — crystalline  and  granular  in  its 
character.  Put  on  two  or  three  coats,  and  allow  each  to  set — 
they  will  never  dry  hard.  The  zinc  will  slowly  wear  off, 
keeping  the  whole  surface  clean,  while  there  will  be  left  enough 
coating  of  the  lead  to  preserve  the  iron  from  rust.  The  oil  I 
would  urge  for  these  pigments  is  linseed — as  little  boiled  as 
possible,  to  be  thinned  with  spirits  of  turpentine.  There  seems 
to  have  been  a  mania  for  mixtures  of  tar  and  resins,  their 
spirits  and  oils ;  my  experience  fails  to  show  me  any  advantage 
for  them  on  an  iron  bottom.  They  have  neither  elasticity  nor 
durability,  while  linseed  oil  has  both  in  a  pre-eminent  degree, 
and  is  no  more  likely  to  foul  than  they,  when  in  a  combination 
that  does  not  dry  hard.  Besides,  they  are  difficult  to  grind, 
inconvenient  to  transport,  and  offensive  to  use. 

Perhaps  we  have  not,*  in  the  opinion  of  some,  answered  the 
want  expressed  in  the  first  paragraph.  No  pigment  with  the 
requisites  of  durability  and  cheapness  will  resist  the  attacks  of 
strong  acids  on  iron.  The  first  we  have  mentioned  will — all 
such  as  may  float  in  our  air  from  £actories  or  chemical  works. 
Chemically,  it  is  converted  by  nitric  acid  and  chlorine  into  an 
insolujole  substance — plumbic  acid  or  the  cyanide  of  lead.  An 
experience  of  more  than  three  years,  with  almost  unlimited 
means  at  our  command  for  experiment,  demonstrates  to  us 
that  we  have  indicated  the  means  of  filling  the  other  requisites 
asked  for.  It  may  be  that  something  new  will  be  discovered, 
but  we  doubt  it.  Let  any  one  tread  the  road  we  have  trod, 
investigate  and  experiment  where  and  as  much  as  we  have,  and 
if  that  place  is  where  we  have  not,  their  experience  will  be 
the  same  as  ours. — BdmUfic  American, 


COAL-TAE  AND  ITS  PBODUGTS. 

BY  EDMUND  J.  HILLS,  D.SC.,  7.C.S. 

|HE  :  history    of    coal-tar  'and  its   products   is    not 
only  interesting   as   a   chemical  romance,  but   as 
furnishing  a  striking  example  of  the  practical  utility 
of  pure  or  abstract  research.     Within  the  memory 
of  many  of  us,  tar  was  a  repulsive  nuisance — 

'Axp£iov  Kol  vapdopov  5«/»ac— 

which  had  sometimes  to  be  stealthily  removed  at  night,  under 
apprehension  of  legal  proceedings.  It  is  now,  if  not  the  king, 
certainly  the  viceroy  of  manufactures ;  it  has  suppressed  and 
created  whole  branches  of  industry,  and  seems  still  to  be  un- 
exhausted as  a  source  of  products,  the  extrication  of  any  one  of 
which  may  affect  the  prosperity  of  large  sections  of  labour.  I 
purpose,  therefore,  to  give  a  brief  account  of  this  remarkable 
body,  and  of  the  nature  of  such  of  those  substances  as  have  been 
derived  from  it  and  are  actually  the  subjects  of  art  utilization. 
It  will  be  necessary  to  commence  with  some  considerations  as 
to  the  nature  of  coal  itself.  Goal,  as  is  well  known/  consists 
principally  of  carbon,  an  element  of  which  the  diamond, 
graphite,  and  lamp-black  are  almost  wholly  composed.  Nor 
can  there  be  any  doubt  whatever  that  this  carbon  has  been 
eliminated,  by  some  slow  process,  from  vegetable  structures. 
The  chemical  changes  involved  in  this  transformation  are  not 
quite  so  clear  as  might  be  desired ;  but  there  seems  good  reason 
to  suppose  that  they  chiefly  partake  of  the  nature  of  what  is 
known  in  pure  chemistry  as  "condensation."  The  meaning  of  this 
will  be  evident  if  we  take  as  an  illustration  ceUuihse,  a  substance 
which  abounds  in  all  plants,  especially  those  of  rapid  growth, 
and  must  have  been  itself  principally  concerned  in  the  genesis  of 
coal.  Let  it  be  assumed  that  cellulose  (0,  H^  0«)  resembles 
most  other  complex  organic  bodies  possessing  alcholic  functions, 
and  the  following  results  must  ensue  on  the  protracted  applica- 
tion of  a  genUe  heat,  especially  if  aided  by  pressure.  The 
cellulose  will  u7iU6  wUh  itself,  and  at  the  same  time  part  with 
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the  elements  of  water,  2[C«  B.^^  O5],  becoming  Oi,  Hig  O9  and 
losing  Hj  O ;  the  same  will  happen  to  the  body  Gj,  H^s  O9, 
which  will  become  ^  0^  H,4  0,7 ;  this,  in  its  turn,  will  be  trans- 
formed into  C48  Hflg  Ojj ;  and  so  on.  Now,  let  us  compare  the 
percentage  composition  of  cellalose,  with  which  we  started,  and 
that  of  the  derivative  0«  H^e  Og,.  The  numbers  are  as  fol- 
lows : — 

^0  Hjo  O5  C48  H^B  Oga 

Carbon 44-4 492 

Hydrogen , 62 5-7 

Oxygon 49-4 45-1 

lOao  1000 

I 
At  this,  the  third  stage  of  the  process  the  gain  in  carbon  is 
4-8  per  cent.,  while  the  loss  of  hydrogen  is  0*5,  and  of  oxygen 
4*3  per  cent.  It  is  evident,  then,  that  by  continuing  an  action 
of  this  kind  we  should  eventually  obtain  a  product,  consisting 
of  carbon  and  a  very  small  quantity  of  hydrogen ;  it  would 
undoubtedly  be  black;  and  altogether  very  similar  to  coal. 
The  formation,  then,  of  coal  can  be  accounted  for  without  de- 
serting well-known  results  of  theoretical  research. 

Goal  contains,  in  addition  to  carbon  and  hydrogen,  small 
amounts  of  sulphur,  phosphorus,  nitrogen,  oxygen,  iron,  and 
other  mineral  matters,  and  most  of  these  have  a  direct  in&uence 
on  the  nature  of  the  tar. 

If  pure  carbon  were  heated  alone,  either  in  a  vacuum  or  in 
presence  of  some  gas  which  is  without  action  upon  it,  nothing 
more  would  happen  than  a  change  of  density  one  way  or  the 
other.  When,  however,  coal  is  heated  under  the  same  circum- 
stances (or  in  a  close  vessel,  kept  as  full  as  possible,  such  as  a 
gas  retort)  it  loses  weight,  giving  off  a  mixture  of  gas  and 
vapour,  and  leaving  a  residue  which  is  known  as  coke.  The 
mixture  of  gas  and  vapour,  if  passed  through  a  series  of  cold 
vessels,  as  is  the  invariable  practice,  deposits  tar,  the  quantity 
of  which  is  smaller  as  the  heat  applied  to  the  retort  was 
greater ;  while  the  gas  passes  on  and  is  used  for  illuminating 
purposes.  It  deserves  to  be  mentioned,  however,  that  in  the 
manufacture  of  coke,  the  whole  of  the  volatile  prodi^cts  are 
generally  permitted  to  escape, — an  instance  of  negligence  and 
bad  economy  which  deserves  Uie  severest  reprehension.^  Goke 
retains  the  whole  of  the  purely  mineral  constituents  of  coal,  and 
very  minute  portions  of  the  more  volatile  bodies  above  named ; 
of  these,  however,  the  sulphur  not  unfrequently  rises  to  0'5  per 
cent. — enough  to  cause  the  use  of  coke  as  a  fuel  to  be  very 
prejudicial  to  health,  unless  there  is  a  strong  draught  to  carry 
off  the  products  of  combustion. 

Tar,  as  has  been  indicated,  is  the  result  of  a  process  of 
destructive  distillation  carried  out  in  iron  or  clay  retorts,  which 
are  kept  as  fully  charged  as  possible,  and  preserved  from  the 
entrance  of  atmospheric  air  by  some  simple  contrivance.  In 
the  manufacture  of  gas,  it  is  an  object  to  avoid  the  formation  of 
tar  as  much  as  is  practicable ;  accordingly,  a  dry  coal  ought  to 
be  selected,  and  heat  should  be  applied  to  the  retort  as  rapidly 
and  as  strongly  as  is  allowable.  But  as  the  mass  in  the  retort 
does  not  readily  conduct  heat,  it  follows  that  much  of  it  is 
necessarily  subjected  to  only  a  slowly  increasing  temperature, — 
a  condition  which  involves  the  formation  of  tar.  Gas,  then,  and 
tar  in  a  state  of  vapour,  leave  the  exit-tube  of  the  retort  to- 
gether ;  the  latter  is  separated  in  a  cooling-tank,  and,  when  it 
has  acquired  sufficient  volume,  is  offered  for  sale. 

What  is  it  that  really  happens  in  this  distillation  P 

The  careful  investigation  of  a  large  number  of  the  con- 
stituents of  tar,  which  has  been  made  by  many  different 
chemists,  furnishes  a  clear  and  very  beautiful  answer  to  this 
question.  Just  as  the  conversion  of  cellulose  into  carbon,  in 
which,  as  has  been  pointed  out,  lies  the  whole  secret  of  coal-for- 
mation, is  a  process  of  "  condensation" — that  is,  of  producing  a 
complex  from  a  simple  body,  according  to  a  known  law — so  the 


^  Biz  years  Ago,  Dr.  Hofmann  stated  that  some  promisiog  ezperimente  bad  been 
carried  oat  at  Alaia  (Jury  report.  International  BxhibiUon,  1662,  p.  67),  bat  the 
coke  mannfactarers  do  not  seem  to  haye  yet  made  any  alteration  in  their  plan. 


conversion  of  coal  into  gas  and  tar  is  a  process  whereby  a  com- 
plex material  is  split  into  a  number  of  much  simpler  com- 
ponents. Of  this  we  may  feel  certain,  even  though  the  mode 
of  decomposition  and  simplifying  cannot  be  so  exactly  formulated 
as  in  the  previous  case.  It  is  interesting,  also,  to  notice  that 
the  various  chemical  products  obtained  exhibit  every  grade  of 
complexity, — from  hydrogen  (H,),  for  example,  to  compounds  of 
even  higher  order  than  the  crystalline  anthracene  (G]4  H^o). 

The  general  nature  of  the  distillate  can  now  be  deduced  from 
that  of  the  coal  itself.  While  some  of  the  oxygen  and  hydrogen 
of  the  coal  must  unite  to  form  water,  there  must  also  be  formed 
bodies  of  increasing  complexity  that  are  analogous  to  water. 
Examples  of  these  are  to  be  found  in  the  alcoholic  class,  of  which 
phenol  (carbolic  acid),  cresol,  and  phlorol,  are  members.  Again, 
the  nitrogen  and  hydrogen  of  the  raw  material  combine,  on 
heating,  to  form  ammonia ;  but  ammonias  of  much  importaDce  . 
are  also  found,  exhibiting  various  grades  of  intricacy,  but  all 
preserving  the  common  function  of  neutralizing  hydric  chloride 
(hydrochloric  acid),  just  as  ammonia  does.  Aniline  and  pyri- 
dine are  instances  of  these.  Lastly,  carbon  and  hydrogen, 
besides  giving  rise  to  their  lowest  possible  compound  (marsh- 
gas,  GH4),  under  these  circumstances  originate  at  least  two 
converging  series  of  hydrocarbons,  all  of  which  closely  resemble 
it.  Phenylic  hydride  (benzol)  and  caprylic  hydride  are  illns- 
trations  of  the  two  groups  reispectively. 

Among  the  special  constituents  of  tar  a  few  substances 
deserve  to  be  noticed  as  possessing  an  incidental  interest^ 
These  are — hydric  cyanide  (prussic  acid),  hydric  sulphide,  or 
sulphuretted  hydrogen  (found  in  combination  with  ammonia), 
axA  hydric  acetate  (acetic  acid).  As  the  quantity  of  oxygen  in 
coal  is  generally  very  small,  we  cannot  expect  to  meet  with  a 
great  variety  of  its  compounds  in  the  products  of  distillation; 
accordingly,  when  we  have  added  to  the  alcoholic  bodies  pre- 
viously alluded  to,  the  sulphuric  oxide  known  as  sulphurous 
acid,  and  carbonic  dioxide  ("  acid ")  and  hydric  acetate,  the 
list  is  probably  complete. 

When  the  tank  in  which  the  tar  has  collected  is  examined, 
it  is  found  that  a  rough  sort  of  separation  of  the  ingredients 
has  already  taken  place,  the  liquid  having  divided  itself  into 
two  masses,  or  layers,  one  of  which  is  watery  and  the  other 
oily.  It  will  be  convenient  to  discuss  these,  in  the  first  place, 
apart. 

Gonstituenta  of  Aqueous  Layer, — The  most  important 
constituents  of  the  aqueous  layer  are  the  ammonia  and 
ammoniacal  salts  which  it  holds  in  solution.  The  chief  of 
these  are  the  carbonate,  sulphide,  and  sulphocyanide.  In 
order  to  utilize  the  ammonia,  the  watery  liquid  is,  in  one 
process,  pumped  into  lax^e  shallow  vessels,  and  there  mixed 
with  excess  of  hydric  chloride.  In  this  manner  all  the 
ammoniacal  salts  are  decomposed,  and  sal  ammoniac,  impr^- 
nated  with  a  dark  colouring  matter,  settles  to  the  bottom, 
insoluble  in  the  acid  fluid.  Meanwhile,  much  heat  is  evolved 
and  sulphuretted  hydrogen  is  given  off  in  not  unfrequently 
dangerous  quantities,  intoxicating  and  stupefying  the  workmen. 
When  the  sal  ammoniac  has  thoroughly  cooled  and  settled,  it 
is  taken  out  and  dried,  or  else  evaporated  to  dryness,  directly 
in  contact  with  the  whole  fluid.  In  either  case  the  crude  dry 
salt  has  to  be  sublimed  several  times,  in  pots  specially  designed 
for  the  purpose,  before  it  has  entirely  lost  its  colour,  and  is  fit 
for  the  market. 

It  is  not,  however,  always  the  case  that  sal  ammoniac  is 
desired.  In  the  alum  manufacture,  for  example,  ammonia 
alone  is  requisite,  and  is  applied  in  the  following  way : — When 
the  mixture  of  aluminous  earth  and  oil  of  vitriol  (the  starting- 
point  in  the  preparation  of  alum)  has  been  heated  to  about 
110^  G.,  the  vapours  from  erude  boiling  gas-liquor  are  passed 
into  it.  But  as  mere  ebullition  does  not  extract  the  whole  of 
the  ammonia  from  the  liquor,  lime  is  thrown  in  at  a  certain 
stage  of  the  process,  so  as  to  combine  with  the  acid  factors  ot 
the  ammoniacal  salts,  and  thus  liberate  the  whole  of  the 
ammonia.    Ammonia,  oil  of  vitriol,  aluminai  and  water,  fbrm, 
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when  combined  in  certain  proportions,  the  alum  of  commerce. 
Weak  ammoniacal  liquids  are  exhausted  of  ammonia  by  heatiug 
them  to  a  high  temperatare  in  a  closed  vessel,'  and  suddenly  dis- 
charging the  compressed  vapour  into  water,  or  weak  oil  of  vitriol. 

The  utilization  of  ammonia  in  the  manner  here  described  has 
thrown  into  the  market  an  equivalent  quantity  of  potassic  salt 
that  was  formerly  employed  for  the  same  purpose.  It  seems 
probable  that,  up  to  the  year  1851,  the  whole  of  the  alum 
manufactured  in  Europe  was  potassic  alum.  With  the  in- 
creasing rise  in  the  price  of  potassic  salts,  much  attention 
was  directed  both  to  cheapening  the  process  of  prepara- 
tion as  well  as  the  materials  which  were  required.  Kow  am- 
monia alum  does  not  differ  from  the  potassic  species  either  in 
colour,  crystalline  form,  or  general  applicability.  The  substi- 
tution, therefore,  was  silently  effected;  and,  to  this  day,  the 
bulk  of  the  public  are  ignorant  of  the  very  harmless  and  laud- 
able replacement.  Probably  the  whole  of  the  alum  manufac- 
tured in  England  (now  more  than  300  tons  a  week)  is  exclu- 
sively the  product  of  the  ammonia  process. 

Were  the  whole  of  the  ammonia  produced  annually  from 
coal,  in  London  alone,  to  be  collected  in  its  perfectly  pure  and 
dry  condition,  the  yield  would  amount  to  approximately  three 
thousand  five  hundred  tons.  If  all  the  ammonia  now  lost  in 
the  coke  manufacture  were  to  be  utilized,  instead  of  being 
wasted  as  at  present,  it  could  be  sold  to  the  consumers  at 
nearly  one-half  of  its  present  price. 

In  addition  to  ammonia  and  its  salts,  the  aqueous  layer 
contains  a  small  proportion  of  the  analogues  of  ammonia  to 
which  we  have  already  referred.  These  are  known  as  "the 
pyridine  series,"  having  been  thus  named  afker  their  first 
member,  pyridine,  discovered  by  Anderson.  They  do  not 
appear  to  have  been  a  subject  of  commercial  effort,  although 
there  is  very  good  reason  to  believe  that  they  will  be  made 
available  as  sources  of  colour.  They  are  all  highly  stable 
liquids,  of  somewhat  offensive  smell.  Their  presence  can  be 
detected  in  the  ammonia  of  commerce,  to  which  they  impart  a 
trace  of  their  odour,  and  render  sufficiently  impure  to  prevent 
the  employment  of  that  product  in  researches  of  delicacy. 

The  Oily  Lawyer, — It  is  this  portion  of  the  tar  that  possesses  so 
great  an  interest,  whether  for  the  abstract  inquirer  into  chemical 
laws,  the  investigator  into  social  causes,  or  the  manufacturer. 
No  better  instance,  perhaps,  could  be  adduced  of  a  product  which 
has  united  by  one  common  bond  the  thoughtful  seeker  after 
purely  intellectual  delights,  the  pecuniary  speculator,  and  the 
numberless  grades  of  varying  merit  that  fill  the  interval  between 
them.  Here  and  there,  as  we  shall  see,  some  guess,  or  happy 
conception,  or  inference,  has,  in  a  short  time,  affected  the 
countless  interests  of  thousands  of  men.  The  historical  reader 
will  remember  how,  on  a  sudden  inspiration,  the  field  of  Sala- 
manca rewarded  an  illustrious  general ;  yet  I  dare  not  consider 
the  consequences 'of  that  brilliant  engagement  as  important  as 
ifingle  discoveries  made  in  connection  with  the  black,  offensive 
liquid  which  we  have  now  to  consider. 

After  the  separation  of  the  water  (which  is  promoted  by 
maintaining  a  moderate  heat  in  the  tank),  the  oily  layer  is 
pomped  into  stills  of  varying  size,  but  capable,  on  the  average, 
of  containing  about  a  ton  each.  Heat  is  cautiously  applied, 
and  the  distillate  condensed  by  a  passage  through  a  worm  im- 
mersed in  cold  water.  As  the  operation  proceeds,  a  gradual 
change  takes  place  in  the  nature  of  the  product.  At  first,  an 
oil  is  obtained  which  is  lighter  than  water  (naphtha,  light  oil, 
spirit,  &Q.) ;  next,  an  oil  which  is  heavier  than  water  (dead  oil) ; 
and,  lastly,  solid  products,  such  as  naphthaline,  paraffin,  an- 
thracene, and  chrysene — at  which  age  the  worm  must  be 
removed.  If  the  distillation  has  not  been  pushed  to  its  ultimate 
stage,  the  residue  in  the  retort  is  pitch ;  but  if  this  condition 
has  been  exceeded,  only  carbon  remains  in  the  retort. 

Oxygenous  ConstUuenU, — The  only  valuable  oxygenous  con- 
stitnent  of  the  oil  is  phenylic  hydrate,  or,  as  it  is  often  termed, 
*'  phenol,"  or  "  carbolic  acid."  It  is  present  in  considerable 
quantity  in  the  heavy  or  dead  oil,  boiling  between  150° — 250°  C. 


Instead  of  obtaining  it  by  the  comparatively  slow  method  of 
rectification,  recourse  is  had  to  a  process  depending  on  what 
we  have  termed  the  alcoholic  function  of  this  body. 

Phenol,  although  but  sparingly  soluble  in  water,  is  readily 
dissolved  by  an  aqueous  solution  of  sodic  hydrate  (caustic 
soda),  forming  a  chemical  compound  therewith.  The  appro- 
priate fraction  of  the  dead  oil  is  therefore  agitated  with  aqueous 
sodio  hydrate  in  excess,  whereby  a  watery  layer  is  obtained, 
which  holds  all  the  phenol,  while  a  layer  of  neutral  oil  separates 
it.  The  sodic  phenol  solution  can  therefore  be  easily  drawn 
off,  when  it  is  treated  with  some  acid  body  (hydrio  chloride  or 
sulphate)  in  order  to  remove  the  sodium,  and  set  phenol  free. 
The  oily  phenol  is  in  its  turn  mechanically  removed  from  the 
aqueous  solution  of  sodic  chloride  or  sulphate,  and  subjected  to 
repeated  distillation;  ultimately  it  makes  its  appearance  in 
beautiful  white  crystals,  which  melt  at  about  35°  C.  Large 
blocks  of  it  have  been  several  times  exhibited. 

Phenol  has  been  applied  to  numerous  useful  purposes.  Its 
aqueous  solution  has  been  used  in  enormous  quantities  for 
washing  overcrowded  courts  and  alleys,  during  the  prevalence 
of  epidemics.  The  same  solution  injected  into  the  blood- 
system  of  animals  suffering  from  the  cattle  plague,  apparently 
acted  efficiently  as  a  remedial  agent.  Fish  die  when  immersed 
in  it,  and  their  bodies  dry  up  without  putrefying ;  and  animal 
substances  of  almost  every  kind  are  preservable  from  decom- 
position by  its  means.  Hence  it  is  invaluable  in  the  dissecting- 
room,  and  is  much  prized  as  a  surgical  dressing.  Albumen  is 
precipitated  by  it.  The  virtues  of  tar-water,  formerly  so  much 
extolled,  were  probably  due  to  its  containing  a  little  of  this 
substance. 

Pure  dry  phenol  attacks  the  skin  and  mucous  membranes 
powerfully ;  and  consequently,  if  administered  internally,  is  a 
strong  poison.  It  has  a  peculiar  and  very  characteristic  smell, 
that  can  hardly  be  mistaken.  It  is  utilized  on  a  commercial 
scale  for  the  production  of  colours,  the  stability  of  which 
appears  to  be  sufficiently  satisfactory.  Three  of  these  may  be 
briefly  alluded  to.  Peonine  is  a  product  of  the  joint  action  of 
hydric  sulphate  and  oxalate  upon  phenol ;  under  the  influence 
of  heat  it  is  rendered  stable  by  digestion  with  aqueous  ammonia. 
If  peonine  be  boiled  with  aniline,  a  blue  colour  (phenol  blue, 
azuline)  is  formed.  When  phenol  is  treated  with  hydric  nitrate 
(nitric  acid)  a  violent  reaction  occurs,  and  it  is  entirely  trans- 
formed into  **  picric  acid,"  a  yellow  dye  of  considerable  beauty 
and  great  permanence.  Like  most  of  the  coal-tar  colours,  it 
requires  no  mordant  when  applied  to  silk  or  wool,  but  attaches 
itself  at  once  to  the  fabric.  If,  therefore,  a  white  tissue  com- 
posed of  silk  and  cottoi)  be  dipped  in  a  hot  solution  of  picric 
acid,  and  afterwards  washed,  each  of  its  constituents  will  be 
readily  distinguishable — the  cotton  by  its  unaltered  appearance, 
the  silk  by  the  yellow  hue  it  has  acquired.  Picric  acid  is  very 
crystalline,  and  but'  sparingly  soluble  in  water.  Its  metallic 
derivatives  have  of  late  acquired  greater  importance.  Potassic 
picrate,  for  example,  has  been  manufactured  for  some  time 
past  on  a  considerable  scale.  Most  of  our  readers  will  re- 
member the  painful  catastrophe  of  the  Place  de  la  Sorbonne, 
in  June  last,  when  six  persons  were  killed,  others  injured,  and 
several  houses  were  much  damaged  by  an  explosion  of  this  salt. 
The  trial  of  the  proprietor,  M.  Eontaine,  has  but  recently 
occupied  the  Tribunal  Gorrectionel.  A  singular  fact  transpired 
in  the  course  of  the  evidence.  M.  Houzeau  had  noticed,  on  the 
day  of  the  explosion,  that  the  quantity  of  ozone  in  the  atmosphere 
of  Paris  was  unusually  great.  After  the  accident  had  occurred, 
it  struck  him  as  not  improbable  that  the  detonation  might 
have  been  due  to  ozone.  Experiment  justified  his  surmise.  On 
placing  a  few  decigrammes  of  potassic  picrate  in  a  flask  of 
ozonized  air,  a  violent  explosion  took  place,  and  the  flask  was 
shattered  to  pieces. — Stttdent, 


The  Smithsonian  InsUtute  has  published  a  descriptivd  list  of 
the  Smithsomcm  Publicatums,  to  be  had  on  application  to  the  librarian 
of  the  Institute,  at  Washington. 
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ADDITIONS  TO  THE  MENAGERIE  OF  THE  ZOOLOGICAL  GAEDENS,  BEGBNTS  PABK. 

From  February  6th  io  ISth,  1870. 


Name. 


1  Hog  Deer  (CerTOS  porcinng)  (?     

1  Harnessed  Antelope  (Tragelaphus  scriptns)  9 

1  Brown  Hyoona  (Hysona  bmnnea)    

1  Capo  Grass  Owl  (Scelostrix  oapensis)* 

1  Cape  Eagle  Owl  (Bubo  capensis)* 

1  Laoertine  Snake  (OcBlopeltis  lacertina)*  

1  West  Afrioan  Python  (Python  sebcD)    

3  White-fronted  Guans  (Penelope  sp.)  

2  Mandarin  Dnoks  (Aix  galericulata)  ^    

1  Lapland  Banting  (Centrophanes  lapponica) 

4  Barred-tailed  Pheasants  (Phasianus  Boovesii)  1 S 

and3  ? 


How  obtained. 


Where  plaoed  in  Gardens. 


Bom  in  the  Menagerie    Deer-sheds 


Gambia I  Becoived  in  exchange 


Sonth  Africa 
Ditto 


Antelope-hoQjBe 
Camivora-dens 
At  back  of  Civet  Cars 
house 

Purchased I^i*^*<^ 

Ditto Reptile-house 

West  Africa.. !  Presented  by  W.  C,  SmaU,E8q |  Ditto 

South  America Purchased i  Eastern  ATiary 

China    Ditto ,  Mandarin  Pond 

Europe .*...    Presented  by  F.  Bond,  Esq.,  F.Z.S I  Western  Aviary 

North  China Deposited  by  her  Majesty  the  Queen    . . .  !  Pheasantry 


Ditto 

Africa   « 


^  Male.  9  Female. 

POOD    AND    DISEASE. 

BY  FBOF.  JOHN  OAMGEE. 

In  Two  Paets. — Part  I. 

|HE  science  of  life,  daily  acqairing  greater  exactitude 
and  completeness,  teaches  us  that  as  the  distribu- 
tion of  food  regalates  the  distribution  of  animals 
over  the  earth's  snrface,  so  does  the  human  family 
branch  off  in  yarions  directions,  seeking  that  abundance 
denied  it  when  clustered  in  dense  masses  over  limited  areas  of 
country.  Human  art  has  sought  every  means  whereby  the 
pre-eminence  of  old  and  wealthy  centres  of  civilization  might 
be  maintained.  But  the  inexorable  laws  of  nature  compel  sub- 
mission— a  submission  forced  by  famine,  under  the  walls  of 
stately  buildings,  containing  the  gold  and  silver  of  the 
wealthiest  people  in  the  world,  and  illvstrated  by  the  humi- 
liating spectacle  of  thronged  poor-houses  and  vigorous*  men 
seeking  transportation  to  the  antipodes,  that  they  may  have  a 
chance  of  "  self-help." 

Kature  has  destined  that  we  should  he  scattered,  and  whilst 
the  "  onward  "  cry  is  but  the  utterance  of  an  instinctive  im- 
pulse, the  observant  cannot  fail  to  marvel  at  the  apparently 
cruel  means  adopted  to  enforce  Kature's  intentions.  The  reli- 
gious intolerance  and  persecution  which  drove  the  Pilgrim 
Fathers  to  seek  a  virgin  soil  exercise  but  a  feeble  influence 
now.  The  erratic  fancies  of  some,  who  are  born  apparently 
with  the  strongest  animal  will  and  propensities,  may  colonize 
and  people  a  wilderness.  They  snap  their  fingers  at  a  country's 
constitution  and  laws,  until  steam  directs  such  a  current  of 
gentiles  into  their  midst  as  to  secure  to  humanity  all  the 
advantages  of  a  well-organized  pioneer's  settlement,  with  ulti- 
mate conformity  to  the  regulations  most  conducive  to  the  result 
that  they  shall  increase  and  multiply. 

The  fear  of  injury  and  death  operating  wherever  plagues 
appear ;  the  Mecca  pilgrims  sowing  the  seeds  of  cholera,  which 
starts  forth  in  many  directions,  and  produces,  in  a  thousand 
ways,  a  stampede  of  which  no  faithful  picture  can  be  imagined 
but  by  a  few  learned  in  medicine ;  the  malaria  which  pervades 
the  swamps,  or  the  rich  and  untilled  soils  of  very  fertile  lands ; 
the  London  fog  that  drives  the  asthmatic  to  Australia ;  these, 
and  a  thousand  similar  influences,  constitute  apparently  the 
lashes  and  the  tortures  which  compel  old  and  young,  rich  and 
poor,  strong  and  weak,  to  leave  the  scenes  of  their  early  life, 
and  search  for  fields  fresh  and  pastures  new,  where  to  sow  is 
to  reap,  and  the  balance  of  life  can  undergo  a  further  adjust- 
ment. 

The  failure  of  crops,  the  potato-disease  for  instance,  started 
an  exodus  from  a  thronged  island  to  people  the  New  World. 

And  now  I  turn  to  the  least  understood  of  the  influences 
which*  affecting  the  supply  of  food,  tend  to  scatter  and  im- 


*  ITew  to  the  ooUeetion. 

poverish  a  nation.  The  dread  of  "  Garhonchio  "  has  long  since 
rendered  desolate  during  the  summer  months  some  of  the  finest 
valleys  of  *'  the  garden  of  Europe."  Flocks  of  sheep  and  goats, 
followed  by  shepherds  and  their  families,  and  guarded  by  fine 
wolf-dogs  with  spiked  collars,  move  silently  through  the  towns 
and  villages  of  Southern  Italy  in  spring  and  autumn  on  their 
way  from  the  lowlands  to  the  Apennines,  and  vice  versa.  Bat 
for  the  bells  hanging  to  the  rams'  necks  we  should  often  scarce 
know  that  a  migration  of  people  was  actually  going  on.  Towns 
are  traversed  at  night  or  early  in  the  morning,  when  all  is  qniet, 
and  those  who  have  sought  a  mild  climate  in  the  sonth  would 
scarcely  believe  if  told,  that  pestilential  miasms  cause  the  de- 
sertion of  huts  and  lands  hard  by,  during  at  least  four  months 
out  of  every  twelve.  The  steam  plough  and  thorough  drainage 
are  destined  to  exterminate  anthrax,  whilst  they  will  limit  the 
spread  of  human  consumption ;  but  until  the  days  come  when 
to  seek  elbow  room  a  man  is  compelled  to  remain  in  a  swamp, 
we  may  expect  the  perils  of  travel  to  be  preferred  to  the  toil  and 
danger  of  digging  and  drying  the  earth  in  unwholesome  regions. 
The  carbonchio  of  Italy,  the  b^scle  of  the  Pyrenees,  the  boil- 
plague  of  Siberia,  are  all  blood  diseases,  attacking  animals  first, 
and  capable  of  communication  to  man,  which  operate  in  many 
instances  in  favour  of  depopulating  certain  belts  of  country,  at 
all  events  for  certain  seasons,  and  developing  a  taste  for  adfen- 
ture  which  is  far  from  useless  in  the  dissemination  of  human 
beings.  Creatures  of  habit,  we  attach  ourselves  to  places  and 
people  so  strongly,  that  any  circumstance  favouring  displace- 
ment tends,  sooner  or  later,  to  form  the  explorers  and  travellers 
who  are  ever  seeking  new  lands  and  a  new  sensation. 

It  is  no  stretch  whatever  of  facts  or  the  imagination  which 
enables  us  to  strikd  an  interesting  and  most  instructive  contrast 
between  Italy  and  the  British  Isles.     A  hot  climate  and  pecaliar 
formations  have  given  Italy  fatal  local  diseases  amongst  mmi- 
nants,  which  here  assume  the  mildest  types.  Italy  is  a  peninsula, 
and  the  Alps  have  not  prevented  the  invasion  of  Northern  Italy, 
the  par^  most  famed  for  horned  cattle,  by  rinderpest  and  lung 
plague  to  an  extent  that  we  knew  nothing  of  prior  to  1842. 
For  one  outbreak  of  rinderpest  in  Great  Britain,  Italy  had  in 
days  of  yore  its  dozens ;  and  for  one  pound  of  British  money  lost 
to  our  farmers,  hundreds  were  lost  in  the  provinces  of  Lombardy, 
Venice,  and  the  Papal  States.     For  generations  and  centuries 
the  resources  of  Italy  have  been  sapped  hy  foreign  as  well  as 
indigenous  diseases,  so  that  we  cannot  wonder  if  her  animals  are 
not  the  finest  in  the  world  and  if  her  agriculture  be  not  ours. 
I  have  not  chosen  Italy  for  my  contrast  because  it  has  been  in 
a  worse  position  than  other  Continental  nations ;  it  is  a  fair  type 
of  a  large  group. 

The  British  Isles,  with  a  genial  climate,  evergreen  pastures, 
and  an  ocean  barrier,  have  in  a  great  measure  constituted  the 
spot  of  "  natural  selection  "  for  improvements  in  the  art  and  the 
development  of  the  science  of  agriculture.    Britons  pride  them- 
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selves  on  Lelng  more  practical  and  keener  observers  than  other 
people.  In  this  they  are  not  qaite  correct ;  but  circumstances, 
climate,  necessity,  everything,  in  fact,  that  tends  to  make  a 
man  fit  for  sustained  effort,  with  the  incentive  for  such,  may 
be  said  to  have  brought  forth  here  that  type  of  humanity, 
weighed  down  in  caricature  by  lumps  of  fat,  but  characterized 
by  an  iron  will  and  a  muscular  frame.  We  have  thereby 
secured  a  heavy  percentage  of  sound  thinkers :  Mens  sana  in 
eorpore  aano.  It  is  beyond  my  purpose  to  trace  all  the  in- 
fluences which  have  often  diverted  us  from  a  just  appreciation 
of  the  learning,  acuteness,  and  thoroughness  of  foreigners. 
Diversity  of  tongues  has  done  not  a  little  for  us  in  relation  to 
matters  coming  within  the  scope  of  this  article. 

Whilst  schools  were  being  established  in  various  parts  of  the 
Continent,  to  teach  a  body  of  men  who  might  make  it  their 
business  to  protect  mankind  from  the  irreparable  losses  inci- 
dental to  cattle  diseases,  we  slumbered.  A  Frenchman  gave 
us  a  start.  Yial  came  from  St.  Bel,  near  Lyons,  seeking  pro- 
tection from  the  animosity  inspired  by  his  turbulent  spirit, 
or  his  talents,  in  the  breast  of  Bourgelat,  the  founder  of 
veterinary  schools,  and  started  one  on  a  sound  basis  in  London. 
He  soon  died,  and  but  for  Parliamentary  aid,  the  College  he 
estabUshed  in  St.  Pancras  would  soon  have  ceased  to  be.  I 
shall  not  enter  on  the  blunders  committed,  or  the  effectual 
means  adopted  since  to  check  scientific  research  and  scientific 
enthusiasm.  What  I  must  indicate  prominently  is,  that 
whereas  preventive  medicine  received  a  great  impulse  by  the 
labours  of  Coleman  in  relation  to  ventilation,  the  subjects  of 
primary  importance  to  an  agricultural  community,  and  a  know- 
ledge of  which  would  have  enlightened  political  economists  in 
the  days  of  free- trade  agitation,  were  ignored.  Our  veterinary 
literature  failed  to  keep  pace  with  the  veterinary  science  of  the 
Continent.  We  had  our  pioneers — men  who  deserved  some  of 
the  crumbs  which  contribjited  to  Coleman's  great  fortune; 
none  deserved  so  much  as  Delabere  Blaine  and  William  Youatt. 
The  latter  wrote  on  cattle  and  their  diseases,  established  the 
Veierinaariarhf  and  secured  the  establishment  of  a  Professorship 
of  Cattle  Pathology.  But  oven  his  efforts  failed  to  open  the 
book  of  Kature  sufficiently  for  the  guidance  of  Sir  Bobert  Peel 
and  his  supporters.  The  veterinary  profession  under  Coleman 
had  contributed  largely  to  the  development  of  an  opinion  per- 
vading all  medical  circles,  that  **  fresh  air  "  was  the  universal 
panacea.  Dirt,  confinement,  and  ill-usage  were  charged  as 
the  causes  of  all  the  sickness  amongst  domestic  quadrupeds, 
and  twenty  or  thirty  years  since,  the  proposals  first  made  in 
1714  by  Bates,  Surgeon  to  the  King's  Household,  for  the  pre- 
vention of  cattle  plague,  were  regarded  as  relics  of  the  dark 
ages,  miserable  products  of  ignorance  and  superstition.  They 
are  of  great  historical  importance  in  these  days,  when  human 
physicians  have  acquired  a  taste  and  talent  for  "  stamping 
out "  contagious  fevers.  Mr.  Bates  suggested  the  following 
regulations: — 

'*  1.  That  all  cows  affected  with  disease  should  be  burned. 
That  all  catching  the  malady  afterwards  should  be  burned. 

"  2.  The  stables  in  which  the  sick  cows  stood  were  to  be 
washed  and  disinfected  by  burning  pitch,  tar,  and  wormwood. 

"  3.  The  fields  on  which  sick  cattle  had  grazed  were  to  re- 
main empty  for  two  months. 

"  4.  Persons  attending  on  sick  cattle  were  not  to  go  near 
healthy  ones. 

*'  5.  Cowkeepers  were  to  be  instructed  to  separate  any  cows 
refasing  food,  and  the  cases  were  to  be  reported  to  the  autho- 
rities. 

'*  6.  Cowkeepers  were  to  separate  their  stock  into  small 
lots,  each  of  which  was  to  consist  of  not  more  than  twelve 
animals.  All  complying  with  the  orders  were  to  receive  com- 
pensation." 

Mr.  Bates  spoke  words  of  wisdom  in  relation  to  the  pre- 
vention of  a  disease  known  to  be  contagious.  The  complete 
extinction  of  rinderpest  last  century,  and  our  immunity  from 
all  *'  catching  "  distempers  amongst  cattle,  drove  our  profession 


into  the  belief  that  they  had  no  great  scope  for  effort  except 
in  the  daily  practice  of  bleeding  and  dispensing  physic.  The 
organization  of  veterinary,  inspectors,  or  a  veterniary  depart- 
ment under  Gk)vernment,  was  looked  upon  as  a  foreign  element 
peculiar  to  paternal  Governments.  There  was  no  necessity  for 
it.  Our  forefathers,  whose  history  had  been  forgotten,  blamed 
the  Danes  and  the  Dutch  for  sending  us  cattle-diseases ;  they 
stamped  out  the  imported  plagues,  and  laid  the  foundation  for 
an  age  of  great  agricultural  prosperity,  and  the  formation  of 
superb  herds  of  cattle,  by  closing  our  ports  to  foreign  animals 
and  epizootics.  Youatt's  book  gave  us  a  description  of  British 
cattle  in  health,  and  his  chapters  on  breeds  are  infinitely  better 
than  those  on  cattle-disease.  All  this  was  indirectly  due  to 
the  efforts  of  Bates,  CuUen,  Mortimer,  Layard,  and  others, 
who  rendered  our  stock-raising  possible,  and  the  amount  of 
cattle-destruction  a  minimum. 

The  good  old  days  and  the  good  old  doctrines  formed  no 
part  of  the  study  of  veterniary  surgeons  thirty  years  since. 
The  idea  that  a  Frenchman  or  a  German  could  teach  an 
English  groom  or  shepherd  anything  about  animals  was  con- 
sidered preposterous.  Have  we  not  the  finest  animals  in  the 
world  P  Ergo,  must  we  not  be  the  wisest  people  on  earth  in 
relation  to  the  management  of  those  same  animals  P  The 
French  might  write  about  "Cocotte";  Gerlach  might  talk 
learnedly,  convincingly,  and  with  effect,  in  Prussia,  as  to  the 
contagious  nature  of  the  lung  disease ;  and  the  Russians  were 
engaged  in  attempts  to  exterminate  rinderpest ;  but  we  ignored 
all,  and  knew  nothing  even  of  thenames  of  these  diseases.  Youatt 
confounds  all  the  plagues  under  one  head,  and  speaks  of  pleuro- 
pneumonia as  a  strange  form  of  pleurisy  mentioned  by  Lecoq. 
Our  aristocracy  travelled  at  great  cost ;  but  the  daily  inter- 
course which  enlightens  us  now  on  Continental  events  was 
then  unknown.  How  could  Sir  Robert  Peel,  Mr.  Gladstone, 
and  others,  foresee  that  throwing  open  British  ports  for  foreign 
supplies  of  animal  food  was  the  best  and  safest  means  to  our- 
taU  supplies,  and  strike  a  blow  at  our  resources,  which  several 
decades  would  fail  to  repair  P 

It  was,  indeed,  prior  to  free  trade  in  live-stock,  that  experi- 
ments were  made  in  crossing  some  of  the  breeds  of  these 
islands  with  those  of  Holland,  reputed  excellent  for  dairy  pur- 
poses. The  foot-and-mouth  disease  and  pleuro-pneumonia 
prevailed  extensively  abroad ;  and,  since  the  first  of  these  is 
transmissible  with  great  readiness,  and  by  all  warm-blooded 
animals,  it  is  not  surprising  that  the  earliest  importations, 
small  but  practical  experiments  in  free  trade  in  live  animals, 
before  receiving  the  sanction  of  Parliament,  led  to  accidents 
such  as  our  farmers  have  had  to  bear  ever  since, — The  Food 
JotMmal, 


THE  PHYSIOLOGY  OP  THE  IBIS. 

|HE  question  in  what  mode  the  two  motor  nerves  of 
the  iris — the  oculo-motor  and  the  sympathetic — act 
in  effecting  changes  in  the  diameter  of  the  pupil 
has  recently  been  the  subject  of  much  careful  inves- 
tigation. Histologists,  physiologists,  and  ophthalmologists 
have  alike  been  interested  in  its  solution ;  and  conclusions 
differing  considerably  from  each  other  have  resulted  from  the 
subject  having  been  examined  in  different  modes  and  regarded 
from  various  points  of  view.  There  can  be  no  doubt  of  the 
existence  of  a  muscle  in  the  substance  of  the  iris,  composed  of 
circularly-arranged  fibres,  usually  of  the  unstriated  variety, 
surrounding  the  pupil  concentrically.  By  most  authors,  as 
EoUiker,  Henle,  Briicke,  and  others,  the  presence  of  a  second 
set  is  admitted,  occupying  a  place  somewhat  posterior  to  the 
former,  and  arranged  in  a  radiating  manner  near  the  periphery 
of  the  iris.  This  also,  in  man  and  many  other  animals,  consists 
of  unstriated  muscle;  but  in  birds  both  sets  are  striated,  and 
subject  in  their  action  to  the  will  of  the  animal.  A  discre- 
pancy of  opinion,  however,  exists  respecting  the  latter  set: 
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Chilnbagen,  an  able  microBCopist^  denying,  on  microscopic  and 
microchemical  gronnds,  that  any  snch  radiating  fibres  can  be 
demonstrated  in  man,  mammaJs  generally,  or  in  frogs,  and 
maintaining  that  the  fibres  described  by  Henle  are  artificial 
products ;  be  admits  a  sphincter,  but  not  a  dilatator  of  the 
pnpil.  In  this  state  of  the  question  a  fresh  obsenrer  appears 
in  the  field — ^M.  Engelhardt,  who,  without  pursuing  the  ana- 
tomical mode  of  investigation  into  detail,  believes  that  the  facts 
of  the  case  may  bo  ascertained  by  the  method  of  experiment, 
the  exciting  agent  being  electriciiy.  This  method  had  already 
been  adopted  by  Bernstein,  and  Dr.  Engelhardt  appears  to 
coincide  essentially  with  the  facts  arrived  at  by  this  investigator. 
Bernstein  found  that,  on  applying  the  poles  of  an  electric 
battery  to  the  opposite  sides  of  the  cornea  of  an  eye  recently 
removed  fVom  the  body  of  a  rabbit,  dilatation  of  the  pupil  was 
immediately  observed.  By  an  analogous  experiment,  in  which 
four  electrodes  were  applied  to  the  surface  of  the  iris,  contrac- 
tion of  the  sphincter  iridis  could  be  effected,  the  electric  stimulus 
acting  of  course,  in  each  instance,  in  the  direction  of  the  length 
of  the  fibres  called  into  action,  and  perpendicularly  to  the 
opposite  set.  And  these  experiments  have  been  repeated  and 
confirmed  by  Engelhardt,  who  adds  this  further  proof  of  the 
existence  of  a  dilatator  pupillsa  :  If  intense  myosis  be  efiected 
by  the  instillation  of  Calabar  bean  into  one  eye,  irritation  of  the 
central  extremity  of  the  divided  sympathetic  in  the  neck  pro- 
duces no  effect,  for  the  sympathetic  is  paralyzed  by  the  bean ; 
but  if  a  current  of  electricity  be  passed  across  the  eye,  the 
electrodes  being  placed  on  opposite  sides  of  the  cornea,  imme- 
diate dilatation  can  be  induced,  the  muscular  fibres  being  then 
directly  called  into  action.  A  similar  proof  of  the  existence  of 
a  dilatator  was  formerly  furnished  by  Hirschmann,  after  the 
pupil  had  been  made  to  contract  with  nicotine. 

We  may  just  add,  in  passing,  that  a  paper  has  appeared  in 
the  last  number  of  Schultze's  Archives,  by  M.  Dogiel,  in  which 
he  states  he  has  demonstrated  microscopically  the  presence  of 
both  a  dilatator  and  a  sphincter  in  a  considerable  number  of 
animals  with  the  greatest  certainty.  These  being  admitted, 
then,  the  next  point  is  to  determine  in  what  way  the  move- 
ments of  the  iris  are  influenced  by  the  third  nerve  and  the 
sympathetic  respectively.  To  determine  this  it  seemed  to  be 
of  great  importance  to  discover  how  the  iris  behaves  when 
both  sets  of  fibres  are  either  directly  or  indirectly  through  these 
nerves  stimulated  to  the  utmost  extent;  and  this  may  be 
effected  either  by  the  application  of  two  oppositely-charged 
electrodes  to  the  fibres,  or  by  acting  on  one  set  of  the  fibres 
with  one  electrode  and  the  nerve  supplying  the  opposite  set  of 
fibres  with  the  other  electrode,  or  by  stimulating  both  nerves 
coincidently.  When  both  sets  of  fibres  were  directly  stimu- 
lated, the  pupil  retained  its  average  diameter  and  circular 
form,  or  occasionally  became  elliptical.  When  one  set  of 
muscles  was  directly  stimulated  and  the  other  excited  through 
the  nerves,  no  remarkable  preponderance  of  one  over  the  other 
set  was  observed ;  but  when  both  nerves  were  simultaneously 
excited  the  action  of  the  third  was  decidedly  strongest,  sttoug 
contraction  of  the  pupil  resulting,  and  it  was  noticed  that  the 
action  of  the  stimulus,  when  applied  through  the  nerves,  was 
in  all  instances  much  greater  than  when  applied  directly. 

In  reference  to  the  action  of  atropine  and  of  Calabar 
bean,  opinions  are  as  much  divided  as  on  the  musculature  of 
the  iris ;  some  thinking  that  atropine  paralyzes  the  third  and 
Calabar  bean  paralyzes  the  sympathetic  (Bernstein,  Dogiel, 
Bosenthal) ;  others,  that  whilst  atropine  paralyzes  the  third  it 
also  excites  the  sympathetic  (De  Buiten),  and  that  Calabar 
bean,  whilst  it  paralyzes  the  sympathetic,  excites  the  third 
nerve,  or  may  even  have  no  action  on  the  sympathetic,  and 
simply  stimulates  the  third  (Yon  Graefe,  Robertson,  Grtin- 
hagcn,  Bogow).  From  Engelhardt's  own  experiments,  in 
which,  afler  the  employment  of  atropine,  electricity  was  used 
as  a  stimulus,  he  has  arrived  at  the  conclusion  that  atropine 
docs  not  paralyze  the  fibres  of  the  sphincter,  but  diminishes 
their  0)(citability  through  its  paralyzing  agency  on  the  third 


ndrve.  The  action  of  Calabar  bean  from  similar  experiments 
he  considers  to  be  stimulating  on  the  extremities  of  the  third 
nerve.  He  is  further  disposed  to  admit  the  presence  of  a 
ganglionic  system  of  nerves  imbedded  in  the  substance  of  the 
iris,  situated  between  the  radiating  and  conoentrio  fibres, 
which  acts  as  an  inhibitory  centre  upon  the  sympathetic. — 
Lancel, 


HOW  TO  STUDY  YABIATIONS  IN  INSECT 

SPECIES. 

BT   H.  W.  BATES,  FJ^.S. 

IHE  idea  of  the  value  of  localities  in  eonnection  with 
specimens  or  species,  with  some  entomologists,  I  am 
afraid  does  not  reach  very  far.  They  like  to  know 
in  what  countries  the  different  forms  are  found,  and 
perhaps,  as  in  French  collections,  show  the  distribution  by 
writing  the  specific  names  in  their  cabinets  on  labels  coloured 
according  to  the  part  of  the  world  the  species  inhabit;  the 
primary  divisions  of  the  world,  as  Europe,  North  and  South 
America,  Africa,  Australia,  perhaps  West  Indies,  and  so  forth, 
being  considered  sufficient.  This  brings  out  the  leading  facts 
of  distribution  very  well,  such  as  the  restriction  of  many  genera 
and  groups  of  genera  to  each  of  the  great  divisions,  and  the 
distinctive  facies  which  all  the  products  from  one  region 
possess ;  but  we  seldom  see  it  carried  further,  and  it  remains  a 
pretty  association  of  geography  with  natural  history,  and  no 
more.  Besults  infinitely  more  suggestive  are  brought  abonfc 
if  the  student  labels  each  spedinen  with  its  locality,  instead  of 
recording  \^  on  the  ticket  which  bears  the  spedfio  name  placed 
below  all  the  specimens,  and  if  he  is  fortunate  enough  to  be 
able  to  amass  a  large  suite  of  specimens,  accurately  so  ticketed, 
of  genera  abounding  in  local  varieties  and  closely -allied  species. 
Indications  of  the  conditions  under  which  varieties,  local  races, 
and  perhaps  species,  ave  formed  in  Nature  are  revealed  by  this 
method,  and  a  field  of  investigation  is  opened  which  connects 
the  study  of  a  few  insect  species  with  some  of  the  most  diffi- 
cult problems  that  are  now  engaging  the  attention  of  philo- 
sophers. The  most  common  event  that  happens  when  a 
student  works  at  a  series  of  species  in  this  way  is  the  discovery 
that  even  the  most  constant  species  vary  in  some  parts  of 
their  area  of  distribution ;  the  next,  that  a  small,  well-marked 
difference  in  a  species  is  generally  a  local  difference, 
and  embraces  all  the  individuals  of  the  district  in  which 
it  occurs.  As  the  collection  increases,  further  curious  facts 
come  out.  It  is  found,  for  instance,  that  some  highly-variable 
species  give  rise  to  one  set  of  varieties  in  one  area,  another  dis- 
tinctly different  set  in  another  area,  and  so  on ;  and  further, 
that  in  some  areas  one,  or  perhaps  more,  of  these  variations 
will  be  better  marked  than,  and  preponderate  in  number  over, 
the  other  varieties  of  the  same  species.  Still  further,  it  is 
found  that  in  some  districts  one  such  variety  alone  oecnrs, 
having  apparently  prevailed  over  all  the  others.  To  be  pro- 
perly impressed,  however,  with  the  great  truth  and  reality  of 
these  facts,  the  student  sholild  himself  have  travelled  as  an 
entomological  collector  over  an  extent  of  country  embraced  by 
many  local  varieties  of  variable  species ;  otherwise  his  atten- 
tion will  not  be  sufficiently  excited  to  the  curious  facts  Nature 
presents  to  him,  and  he  will  not  take  the  trouble  to  amass  and 
obtain  the  exact  localities  of  numerous  specimens  of  common 
variable  species.  Perhaps  the  most  important  result  of  this 
attention  to  distribution  of  varieties  is  that  a  fine  gradation  of 
forms  or  degrees  of  variation  will  be  found,  from  the  *'  sport " 
or  variety,  such  as  is  liable  to  be  produced  in  the  same  brood, 
to  the  well-segregated  race  living  in  company  with  another 
race  referrible  to  the  same  stock.  As  such  most  authors,  per- 
haps rightly,  consider  these  latter  as  good  and  true  species ; 
and  thus  the  formation  of  species  out  of  mere  variations  is 
illustrated  by  the  facts  of  geographical  distribntionf — From  an 
Address  to  the  Entomoloffical  Booiety  of  London, 
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HOW  TO  MAKE  MBTBOEOLOGY  MORE  USEFUL  IN 

HORTICULTURE. 

|N  applying  the  data  afforded  by  meteorological  obser- 
vations to  physiological  or  cnltnral  pnrpoees,  there 
is  this  great  difficulty,  that  we  have  to  de^  with 
living  organisms.  No  one  can  say  what  life  is. 
Some  of  the  phenomena  we  now  call  vital  may  possibly  be  no 
more  than  pecnliar  phases  or  special  combinations  of  physical 
forces^— that  is  a  question  for  physicists  to  decide.  Bnt, 
whether  or  no,  every  physiologist  and  every  cultivator  knows* 
that  the  indications  of  the  barometer  or  of  the  thermometer, 
or  the  condition  of  the  hygrometer,  are  not  sufficient  of  them- 
selves to  account  for  the  phenomena  witnessed  in  living  beings. 
The  "  constitution  "  of  a  living  organism — we  write  of  neces- 
sity vaguely — is  in  some  points  more  sensitive  than  mercury 
or  spirit,  while,  on  the  other  hand,  changes  which  greatly  affect 
the  mercurial  column  have  little  or  no  perceptible  effect  on  the 
organism.  This  is  particularly  so  in  the  case  of  atmospheric 
pressure,  the  variations  of  which  have  apparently  but  little 
influence  on  plants.  If  this  be  true,  it  follows  that  many  of 
the  observations,  so  carefully  made  and  so  accurately  recorded, 
are  for  cultural  purposes  of  comparatively  little  value.  In  the 
instance  of  plants  we  have  as  it  were  to  treat  every  case  on  its 
own  merits.  It  is  not  merely  external  conditions  and  local 
circumstances  that  we  have  to  consider,  but  the  nature  of  the 
plant  itself,  its  condition  at  any  given  time,  and  its  power  of 
resisting  untoward  agencies.  The  plant  which  will  at  one 
time  resist  a  temperature  of  32^  Fahr.,  will  at  another  succumb 
at  a  considerably  higher  degree.  Of  course  this  depends  upon 
the. stage  of  growth  in  which  the  plant  is  at  the  time  of  expo- 
sure— upon  its  consistence,  woody  or  otherwise — the  rarity  or 
density  of  the  fluid  it  contains — and  on  a  variety  of  other  cir- 
cumstances well  known  to  practical  men  and  to  every  physio- 
logist, circumstances  dependent  more  on  bygone  weather 
fluctuations  than  on  those  now  witnessed.  The  inference  from 
all  this  is  this,  that  it  is  not  only  the  existing  conditions  of  the 
atmosphere  that  ought  to  be  looked  to,  but  also  those  which 
have  preceded  it.  This  is  a  point  intelligible  and  simple  enough 
for  all  to  understand,  and  yet  how  very  often  do  we  see  the 
gardener  or  agriculturist  tacitly  ignore  it  and  attribute  the 
whole  of  the  ill  effects  he  witnesses  to  present  changes.  A 
moment's  reflection  serves  to  correct  the  error,  but  it  is  easy  to 
see  how  the  very  facility  of  observing  the  mercury  descend  and 
ascend  almost  before  one's  eyes,  and  of  witnessing  the  cor- 
responding changes  on  vegetation,  may  and  does  often  lead  to 
this  exaltation  of  the  present  over  the  past.    • 

This  tendency  might,  we  think,  be  overcome  by  adopting 
measures  which  in  themselves  would  give  intelligent  gardeners 
more  interest  in  the  observation  and  record  of  meteorological 
phenomena,  by  making  them  see  more  clearly  than  they  do 
now  the  exact  bearing  of  the  fluctuations  exhibited  by  the  in- 
struments on  the  plants  they  have  to  take  care  of.  Let  us 
explain  ourselves  more  fully.  We  have  been  taught  by  Bous- 
singanlt,  Gasparin,  Quetelet,  Glaisher,  and  others,  that  a  plant 
requires  a  certain  amount  of  heat  to  exist  at  all,  so  much  more 
to  perfect  its  woody  structures,  more  still  to  enable  it  to  flower 
and  ripen  its  seeds.  As  practical  men  we  know  that  these 
deductions  are  in  the  main  accurate ;  that  they  correspond  with 
facts  which  come  daily  under  notice  ;  that  they  explain  why  it 
is  that  certain  plants  can,  and  others  cannot,  be  profitably 
cultivated  in  certain  countries ;  why  it  is'  that  a  crop  in  one 
country  ripens  only  in  so  many  weeks,  and  why  in  another  it 
requires  so  many  more. 

These  facts  are  patent  enough  to  upper  class  gardeners,  and 
to  persons  of  any^education,  but  they  are  not  brought  home  to 
ordinary  workmen  as  they  might  be,  and  as  we  think  they  ought 
to  be.  We  would  suggest,  therefore,  that  at  the  daily  observa- 
tion of  the  maximum  thermometer,  not  only  the  actual  tem- 
perature recorded  by  that  instrument  at  the  time  of  observation 
should  be  reoord^di  but  that  the  sum  of  the  maxima  observed 


since  any  particular  date  fixed  on  should  be  ascertained  and 
recorded,  by  the  very  simple  process  of  adding  the  maximum 
degrees  observed  each  day  to  the  sum  of  those  recorded  on 
previous  occasions.  In  tibis  way  the  gardener  would  have  an 
opportunity  day  by  day  of  seeing  the  amount  of  sun-heat 
received  by  his  plants,  he  would  see  whether  the  daily  increase 
were  above  or  below  the  average,  and  in  the  case  of  plants  sub- 
jected to  artificial  temperature,  he  could  regulate  his  fire-heat 
accordingly. 

We  would  specially  desire  to  see  the  aggregate  amount  of 
heat,  as  ascertained  by  a  thermometer  fully  exposed  to  the 
sun,  recorded  in  this  way,  because  in  the  case  of  plants  grow- 
ing under  the  shade,  in  diffused  lights,  the  conditions  of  the 
problem  become  more  complex,  and  the  difficulty  of  ascertain- 
ing precisely  what  are  the  effects  of  temperature  and  what  of 
light  are  proportionately  increased.  On  the  other  hand,  when 
we  turn  to  the  minimum  thermometer  and  its  records,  we  are 
apt  to  forget  that  its  indications,  below  a  certain  point,  are 
simply  useless,  as  far  as  regards  plants.  If  the  activity  of  a 
plant  be  arrested  at  a  certain  degree,  as  we  know  it  is,  still 
more  if  it  cease  to  live  at  ell  below  a  certain  temperature, 
wherein,  for  cultural  purposes,  is  the  advantage  of  recording 
those  degrees  which  are  simply  inert  as  far  as  regards  living 
organisms  P  A  plant  can  but  die — and  if  it  be  killed  outright, 
what  can  it  matter  to  the  gardener  that  the  thermometer 
registered  10°  below  killing  point  P — ^if  it  only  show  a  tenth  of 
a  degree  below  that  point  the  result  would  be  the  same.  We 
need  hardly  say  the  killing  point  varies  very  considerably  in 
different  plants — each  plant,  in  fact,  has  a  zero  of  its  own, 
which  must  be  determined  by  practical  experience,  and  which 
no  thermometer  of  itself  would  indicate.  The  necessity  of 
eliminating  useless  temperatures  from  records  prepared  for  the 
use  of  the  cultivator  is  insisted  on  by  M.  Alphonse  De  Candolle 
in  bis  very  valuable  work,  Qeographie  Botaniqvs,  and  it  may 
be  illustrated  by  the  fact  that  certain  plants  produce  their 
flowers  at  a  time  when,  according  to  the  meteorological  records 
as  ordinarily  codstructed,  the  mean  temperature,  even  in  com- 
paratively low  latitudes,  is  at  or  below  freezing  point.  Alpine 
plants,  for  instance,  even  in  January  receive  the  benefit  of  an 
amount  of  heat  not  estimated  by  the  ordinary  records  of  mean 
temperature. 

AJiother  point  of  vital  importance,  of  which  ordinary  meteoro- 
logical records  take  little  or  no  notice,  is  the  duration  of  favour- 
able or  unfavourable  temperature.  We  get  maximum  and 
minimum  and  mean  temperatures,  and  mean  daily  range,  but 
we  do  not  get  what  it  is  very  important  we  should  have,  if  it 
be  possible,  the  time  of  day  when  the  thermometer  records 
highest  or  lowest,  and  the  length  of  time  that  a  high  or  low 
temperature  prevails.  When  a  plant  is  at  rest  it  can  resist  a 
lower  degree  than  when  it  is  in  full  activity,  and  it  can  often  with- 
stand for  a  short  time  an  intensity  of  cold  which  would  be  fatal 
were  it  continued  for  a  longer  period.  These  are  truisms,  no 
doubt,  but  they  are  all  important  to  the  cultivator,  and  could 
the  phenomena  we  have  mentioned  be  recorded,  this  would 
prove  of  great  value  for  physiological  purposes.  We  suppose 
the  only  method  of  even  approximately  determining  the  points 
we  have  mentioned,  is  by  the  combination  of  self-registering  i^nd 
self-recording  instruments  such  as  is  effected  at  the  chief 
observatories  by  placing  the  instrument  between  a  gas-light 
and  sensitive  paper  made  to  travel  by  clockwork  mechanism 
with  a  stated  regular  movement,  so  that  as  the  temperature 
increases  or  decreases,  the  mercury  in  the  tube  cuts  offer 
admits  light  to  fall  on  the  paper.  On  this  paper  is  thus 
traced,  minute  by  minute,  throughout  the  twenty-four  hours, 
the  height  of  the  mercury.  It  is  clear  this  ingenious  process 
could  hardly  be  applied  to  the  maximum  or  minimum  ther- 
mometer, but  at  least  it  would  give  us  a  valuable  document  to 
compare  with  the  records  obtained  in  the  ordinary  manner 
from  the  exposed  thermometer. 

So  far,  then,  as  the  temperature  of  the  air  is  concerned,  we, 
as  cultivators,  particularly  want  to  know  the  aggregate  amount 
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of  useful  temperatare  at  different  heights  above  the  soil  in  any 
given  time,  the  exact  period  at  which  farourable  or  unfavour- 
able changes  occar^  and  their  duration. — Gardeners^  Chronicle, 


MANUFAC3TUBE  OF  THE  POINTS  OP  NEEDLES 
AND  PINS  BY  ELEGTBICITY. 

BT  C.  WIDEUKAKir. 

BECENT  discovery  has  been  made  by  M.  Cadery, 
telegraph  inspector  on  the  Western  Swiss  railroad, 
and  is  now  applied  with  success  at  Aix  la  Chapelle 
(Belgium),  whence  needli^s  and  pins  are  shipped  to 
all  parts  of  the  world. 

On  passing  a  metallic  wire  (brass,  copper,  iron,  or  steel), 
connected  with  the  negative  pole  of  a  Bnnsen's  battery,  through 
the  bottom  of  a  glass  tube,  closed  in  such  a  way  as  to  hold 
an  acidulated  liquid,  and  leading  the  other  wire  of  the  positive 
pole  through  the  superior  opening  of  the  glass  tube,  closed  in 
sach  a  way  as  to  allow  the  positive  wire  to  plange  into  this 
acidulated  liquid,  taking  care  to  leave  a  small  interval  between 
the  extremities  of  the  wires ;  the  electric  current  thus  established 
through  the  acidulated  fluid  as  a  conductor,  produces  the 
following  phenomena. 

Very  soon  the  extremity  of  the  positive  wire  takes  a  conical 
point  of  more  or  less  sharpness,  depending  on  the  free  distance 
existing  between  the  two  wires  plunging  into  the  acidulated 
liquid. 

During  this  phenomenon,  which  takes  from  5  to  15  minutes, 
according  to  the  acid  used,  its  strength,  the  composition  of  the 
wire,  its  degree  of  thickness,  and  also  the  intensity  of  the  electric 
current,  very  fine  sections  of  the  wire  are  seen  to  separate  from 
the  wire. 

Water,  acidulated  with  sulphuric  acid,  appears  to  be  more 
efficacious,  especially  for  iron  and  steel  wires. 

Nitric  acid  is  used  in  preference  for  brass  and  copper  wires. 

The  same  effect  will  take  place  if  to  the  positive  pole  (supe- 
rior) an  indefinite  number  of  wires  are  tied  together  and  dipped 
in  the  acidulated  water,  instead  of  the  single  wire,  care  being 
always  taken  to  keep  this  positive  wire  at  a  little  distance  from 
the  negative  wire. 

I  have  seen  a  hundred  brass  wires  after  having  been  sub- 
mitted to  this  operation,  present  points  as  sharp  as  the  best 
English  pins,  although  the  electric  current  was  produced  by  a 
very  small  Bunsen's  battery. 

It  appears  to  me  very  desirable  that  this  new  method  should 
receive  proper  encouragement,  and  everything  should  be  tried 
to  bring  it  into  general  use.  The  operation  of  making  the 
points  of  needles  and  pins  in  their  manufacture  is  a  dan- 
gerous and  costly  one.  Medical  men  in  large  manufacturing 
cities  have  long  recognized  the  dangerous  effects  produced  by 
the  fine  metallio  dust  resulting  from  it,  on  the  health  of  the 
workmen. 

The  remedies  for  this  evil  are  very  imperfect,  little  used, 
and  very  impracticable;  inhaling  apparatus  communicating 
with  the  outside  air  has  been  tried,  but  every  danger  would 
bo  suppressed  by  the  method  above  described.— ^cien/i^ 
Ameriean, 


THE    VOLCANO. FISH. 

BY  THE  EEV.  W.  W.  SPICER,  M.A. 

IRGES  is  the  name  given  to  a  genus  of  fishes  belonging 
to  the  family  of  the  Silnroids,  nearly  related  to 
Pimelodes  of  Lacep^e,  but  separated  on  account  of 
the  structure  of  the  teeth.  Of  this  genus  but  two 
species  are  known — one  found  in  the  fresh  waters  of  the  Mis- 
sion of  Santa  Anna,  in  Upper  Peru,  where  it  lives  the  ordinary 


piscine  life  under  the  name  of  Sabalo;  the  other,  known  a> 
Pregnadilla,  is  the  subject  of  the  present  notice. 

In  the  year  1803,  A.  von  Humboldt  was  fortunate  enough 
to  witness  an  emption.of  Monte  Cotopaxi,  a  well-known  peak, 
in  the  northern  Andes ;  during  which,  among  other  products, 
a  large  quantity  of  fish  was  ejected.  The  inquiries  imme- 
diately insfeitnted,  and  the  investigations  of  more  recent 
travellers,  have  brought  to  light  the  astounding  hct,  that  firom 
time  to  time,  though  at  irregular  periods,  fishes  are  cast  up 
from  the  interior  of  the  mountain  during  volcanic  eruptions. 
This  phenomenon  is  not  confined  to  Cotopaxi ;  it  has  been  ob- 
served also  in  other  centres  of  volcanic  action — ^to  wit,  Tun- 
gurahua,  Songay,  Imbabnm,  Cargueirago,  &c.,  all  of  them  in 
the  same  range.  From  the  craters  of  these  volcanoes,  or  fix>m 
fissures  in  their  sides,  it  is  an  ascertained  fact  that  fish  are 
vomited  forth  at  a  height  of  some  16,000  ft.  above  the  level 
of  the  sea,  and  about  half  that  height  above  the  snrroxmding 
plains.  The  animals  all  belong  to  a  single  species,  Uie  Arget 
Cydopum,  as  it  hasbeen  well  named.  Nor  is  it  a  mere  chance 
fish  or  two  that  finds  its  way  to  the  outer  world  through  this 
strange  opening.  They  are  ejected  in  such  countless  shoalfl 
that,  on  more  than  one  occasion,  the  fetid  exhalations  proceed- 
ing from  their  putrid  bodies  have  spread  disease  and  death 
over  the  neighbouring  regions.  Such  was  the  case  in  1691, 
when  the  volcano  of  Imbabnm  vomited  myriads  of  these  fish 
over  the  town  of  Ibara  and  its  environs.  On  this  occasioB 
pestilential  fevers  desolated  the  neighbourhood.  The  same 
occurred  when  the  summit  of  the  volcano  of  Cargueirago  fell 
in  (June  10, 1698),  and  millions  of  Pregnadillas  were  thrown 
out  of  the  sides  of  the  mountain,  mingled  with  mud  and  day. 
At  a  Inter  period,  the  lands  of  a  certain  Marquis  de  Salvalegoe 
were  completely  covered  with  these  fish,  the  infectious  odour 
from  whose  decaying  bodies  poisoned  the  surrounding  conntiy. 

As  far  as  the  external  world  is  concerned,  Arges  Gydopum 
is  known  to  exist  in  some  lakes  on  the  sides  of  these  monntains 
SfiOO  to  10,000  ft.  above  the  sea-level.  It  is  presumable 
that  these  lakes  communicate  with  reservoirs  in  the 
interior,  where  the  Pregnadillas  are  generated,  and  thne  find 
their  way  through  the  crater.  But  this  is  mere  conjecture. 
Nor,  after  all,  does  it  help  much  towards  removing  the  difficul- 
ties by  which  the  phenomenon  is  surrounded.  If  these  supposed 
lakes  do  exist  in  the  interior  of  the  mountain,  how  strange 
must  be  their  situation,  which  allows  of  fish  living  in  them  at 
an  ordinary  temperature,  and  yet  places  these  same  fish  exactly 
'*  in  the  line  of  fire  "  when  the  contents  of  this  huge  earth- 
stomach  are  discharged  by  the  crater's  mouth  ! 

If  the  internal  lakes-do  not  exist,  whence  come  the  myriads 
of  fish  which  are  ever  and  anon  ejected  P 

Not  the  least  curious  part  of  the  affair  is,  that  though  some 
of  the  fish  reach  terra  fii'ma  in  a  half-boiled  condition,  most  of 
them  are  perfectly  raw,  and  not  a  few  are  even  alive,  in  spite 
of  the  fiery  ordeal  through  which  they  have  had  to  pass. — 
Science'  Qossip . 


The  Darien  Surveying  Expedition. — Acootding  to  the  AiheiKFum 
the  expedition  for  the  snrrey  of  the  Darien  Canal  line  was  to  hare 
sailed  from  New  York  before  the  end  of  Jannary.  Beaidea  the  officers 
of  the  Nipsie  and  the  Qua/rd,  Commander  Thomas  O.  Self  ridge,  IT.S.N., 
will  have  for  asBistanta  J.  A.  Sullivan,  M.  O.  Leman,  and  Messrs. 
Ogden,  Merriman,  and  Karchen,  officers  of  the  ooaat  survey ;  as  also  a 
geologist,  a  botanist,  a  photographer,  a  draoghtsman,  and  a  telegraph- 
operator  furnished  with  eighty  miles  of  wire.  Commander  Selfridgo 
is  supplied  with  a  large  quantity  of  articles  to  be  distributed  as  pre- 
sents amongst  the  Indians.  Two  parties  of  engineers  wiU  start  from 
Sassardi,  and  one  from  the  southern  part  of  Caledonia  Bay,  to  disoover 
if  possible  the  pass  which,  as  Dr.  Ctdlen  contends,  exists  between  the 
mountains.  From  these  points  two  lines  of  levels  will  be  established 
to  wherever  the  depression  may  be  found,  and  from  thenoe  to  the 
Savana  at  the  mouth  of  the  Lara.  The  n.S.  steamer  Nycbch,  of  the 
Padfic  squadron,  will  be  in  Darien  Harbour  in  roadinosn  to  reoeiTethe 
parties  from  Caledonia  Harbour.  After  the  survey  of  the  country 
between  Caledonia  Harbour  and  the  Gulf  of  San  Miguel  shall  have 
been  completed,  the  vessels  will  proceed  to  the  Gulf  of  San  Bias,  to 
survey  the  line  from  thenoe  to  the  mouth  of  the  Chepo. 
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REVIEWS  OF  BOOKS. 


BqtHles  and  Birde  :  a  Popular  Account  of  their  various  Orders^ 
with  a  Description  of  the  Hahits  and  Economy  of  the  most 
interesting.  By  Louis  Figuieb.  Edited  and  adapted  by 
Pabker  Gilkobe  ("  Ubique").  London :  Chapman  &  Hall. 
1870. 

THIS  last  prodaotion  of  M.  Figuier's  in  an  English  dress 
needs  only  a  brief  notice,  since  it  resembles,  in  its  general 
style  and  character,  his  other  works  on  popular  Nataral  History 
already  familiar  to  English  readers. 

The  best-known  members  of  the  two  classes  of  the  Yertebrata 
of  which  it  treats  are  described  in  a  lively  manner,  the  descrip- 
tions being  plentifally  interspersed  with  anecdotes,  some  of 
which  reqnire  the  proverbial  granum  salis  to  enable  one  to 
swallow  them.  The  zoological  definitions,  which  are  of  conrse 
of  an  elementary  kind,  possess  a  satisfactory  degree  of  accu- 
racy. In  the  introductory  pages  M.  Fignier  refers  to  Professor 
Huxley's  views  as  to  the  affinities  of  birds  and  reptiles,  and  in 
admitting  these  specially  guards  himself  from  being  supposed 
to  see  in  them  any  evidence  of  their  common  origin.  His 
argument  against  Darwin's  doctrine  of  the  origin  of  species  is 
the  old  one,  that  in  spite  of  cross-breeding  and  domestication, 
the  pigeon,  for  example,  remains  through  all  its  variations  still 
a  pigeon,  and  the  dog  a  dog.  To  him  the  cause  of  the  general 
plan  evident  in  the  structure  of  animals  is  "  unfathomable  and 
ioexplicable." 

The  French  text  has  been  admirably  rendered  into  English, 
and  the  editor  has  also  performed  his  task  well.  The  elegant 
and  creditable  "  get  up  "  of  the  volume  by  the  publishers,  and 
the  general  excellence  and  careful  execution  of  the  three  hundred 
and  odd  woodcuts  which  illustrate  it,  combine  to  make  it  a 
handsome  object  for  the  table. 

The  following  account  and  illustration  (see  p.  171)  of  the  Buff, 
and  the  other  illustration,  also  taken  from  M.  Figuier's  Reptiles 
and  Birds,  wiU  enable  our  readers  to  judge  of  the  contents  of 
the  volame  better  than  any  comments  of  ours : — 

"  The  Buff  (Machetes  pugnax,  Temminok)  oommends  itself  to  the  at- 
tentionof  theobseryer  by  the  sadden  metamorphosiBwhioh  seems  torevo- 
latioiuxe  its  entire  nature  in  the  early  days  of  May,  at  the  first  dawning 
of  that  oharming  month,  when  all  Natnre  appears  to  expand  and  array 
itself  in  every  kind  of  splendoor,  the  better  to  render  homage  to  the 
Cxeator.  At  this  season  the  plumage  of  the  Ba£f,  which  has  hitherto 
been  grave  and  almost  sombre,  undergoes  a  most  brilliant  transforma- 
tion. It  wonld  strike  the  observer  as  if  the  agitation  of  love  had  the 
eflbot  of  totally  ohanging  its  plnmage,  from  one  altogether  devoid  of 
display,  to  the  most  brilliant  costnme  imaginable,  for  its  neck  is  now 
wreathed  with  a  glittering  ooUar,  which  extends  by  degrees  over 
shoulders  and  breast.  On  the  top  of  its  head,  to  the  right  and  left, 
two  graoefol  plomes  oome  forth,  which  vastly  improve  its  looks,  and 
oontribnte  in  no  small  degree  to  the  impressiveneBB  of  its  demeanour. 
Brilliant  hues  of  yellow,  white,  and  black,  arranged  in  a  hundred  ever- 
varying  shades,  combine  to  im|)rove  their  plamagre,  making  them  most 
attractive  to  look  at. 

^  This  physical  transformation  prodnoes  a  change  in  the  temper  of  the 
bird.  PnlFed  up  with  pride,  and  elated  at  his  own  personal  magnifi- 
oenoe,  onr  hero  suddenly  finds  himself  snbjeot  to  the  most  warlike 
feelings. 

'*  Bnt  what  is  this  object  which  catches  his  sight  P  It  is  another 
BoiF — ^a  rival.  Without  hesitation  he  rushes  immediately  to  meet  the 
stranger,  who,  nothing  loth,  charges  in  return  at  the  top  of  his  speed. 
With  stzetohed-out  beak  and  crest  erect,  the  two  adversaries  im- 
petaonsly  close.  A  farious  duel  takes  place,  carried  on  in  the  sight  of 
the  feebler  sex,  who  pass  their  opinion  on  the  blows  which  are  given 
and  received,  praise  or  blame  them,  and,  by  a  cry  at  judicious  move- 
ments, reanimate  the  failing  ardour  of  the  gallant  combatants.  Fiercer 
blows  with  the  beak  follow  one  another  in  qaiok  succession,  blood 
soon  flows,  and  the  arena  is  reddened  around  them,  until  at  last  the 
two  weazy  champions  roll  over  in  the  dust,  and  lie  side  by  side  com- 
pletely exhansted.  During  two  or  three  months  these  duels  are  of 
frequent  occurrence,  and  cannot  fail  to  leave  numerous  gaps  in  the 
ranks  of  the  species. 

"  In  the  beginning  of  August  their  rich  vestments  gradually  dis- 
appear, and  the  warlike  fever  as  vapidly  abates.  The  BuiF  now 
becomes  a  common-place  bird  of  peaceful  habits,  with  no  other  occu- 


pation but  that  of  searching  for  worms  and  insects  on  the  shores  of 
the  ocean.  Then  is  the  time  when  they  fall  under  the  sportsman's 
gun  and  into  the  snares  of  the  bird-catcher,"  &c. 
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COBRESPONDENCE. 


-•o*- 


It  is  diatinotly  to  be  borne  in  mind  that  we  do  not,  by  inserting  lelten,  convey 
any  opinion  favourable  to  their  contents.  TVe  open  onr  columns  to  all,  withont 
leanine  to  any;  and  thus  supply  a  channel  for  the  publication  of  opinions  of 
all  shades. 

No  notice  whatever  will  be  taken  of  anonymous  communications. 

We  cannot  undertake  to  return  rejected  communications. 


Are  the  Buloabians  Grafted  on  a  Tueanian  Stock? — 

From  C.  Bohm. 

Sib, — ^If  I  am  permitted  to  judge  from  recent  experience  it  appears 

to  me  thafr^ 

"  Jurare  in  verba  magistri  " 

is  so  rigorously  obserred  in  a  certain  quarter  of  the  London  scientific 
world,  that  opinions  which  differ  from  the  dictum  of  persons  high  in 
life  and  position  are  ungraciously  viewed  there,  and  denied  publicity, 
a  proceeding  which  might  serve  the  dark  designs  of  the  Vatican  but 
which  cannot  promote  the  scientific  researches  of  our  age — ^in  England. 
I  appeal,  therefore,  with  some  feeling  in  the  matter,  to  your  courtesy 
and  willingness  to  throw  light  on  mooted  questions  by  the  publication 
of  opinions  of  all  shades.    Gothe  says— 

"  Yerstandige  Leute  kannst  du  irren  sehen 
In  Dingen  nahmlioh,  die  sie  nicht  verstehen." 

"  Understanding  people  you  may  see  erring 
In  those  things,  to  wit,  which  they  do  not  understand." 

And  I  beg  to  protest,  in  the  name  of  my  Bulgarian  friends,  against  a 
statement  which  appeared  in  Nainvre  (Jan.  13th),  with  respect  to 
the  affinity  of  the  Bulgarians  and  Slavonians — properly  Slaves, 

The  eminent  position  of  Jfa*we,  and  the  weight  which  is  attached 
to  the  names  of  its  contributors  and  publishers,  make  it  the  more 
imperative  that  any  assertions  proceeding  from  such  a  quarter  whicl^ 
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may  appear  to  be  erroneoue,  or  so  expressed  as  to  be  condnoiye  to  error, 
should  not  remain  anchallenged  or  be  passed  unnoticed.  The  state- 
ment of  Nature^  "that  the  Bnlgarians  are  grafted  on  a  Toranian 
stock,"  is  contrary  to  the  evidence  famished  by  the  works  of  all  trust- 
worthy historians  of  ancient  and  modem  date ; '  nay,  the  statement 
<*  that  the  Bulgarians  are  grafted  on  a  Turanian  stock  "  is  a  direct 
contradiction  of  passages  in  the  very  pamphlet  which  is  the  subject  of 
the  article  in  Natwre;  every  one  who  understands  German  will  see,  on 
referring  to  it*  that  the  old  Bnlgarians  were  grafted  on  a  stock  of 
Slaves  and  not  on  a  "  Turanian  stock/'  as  Nature  wishes  it  to  appear. 

Professor  Max  Miller  has  invented  the  term  "  Bnlgario"  to  desig- 
nate two  Finnic  dialects  (Toheremissian  and  Mordvinian),  and  it  is 
most  probable  that  others  have  been  induced  by  that  classification  to 
stamp  the  Danubian  Bnlgarians  of  *'  Finnic  origin."'  Professor  Max 
MuUer  has,  however,  guarded  himself  against  such  a  deduction,  by  the 
remark  "  The  general  name  given  to  these  tribes,  Bulgaric,  is  not  bor- 
rowed from  Bulgaria  on  the  Danube,"  but  it  is  to  be  regretted  that 
the  author  of  the  Lectures  on  the  Science  of  Language  goes  on  repeat- 
ing the  legend  about  the  Finnic  armies,  which  is  in  opposition  to  his 
own  statement  that  the  oldest  document  of  the  fifth  branch  of  the 
Aryan  family  is  written  in  the  ancient  Bulgarian.  Without  pointing 
out  that,  if  we  are  to  take  his  statements  as  conclusive,  we  must 
believe,  contrary  to  common  sense,  that  the  old  Bulgarians,  who  dic- 
tated the  peace  to  the  emperors  of  Byzanth,  dispersed  the  Servians, 
and.  conquered  the  other  Slaves,^  lost,  in  the  zenith  of  their  power,  in 
the  space  of  about  100  years,  their  language  and  customs  completely, 
and  brought  to  a  state  of  high  perfection  tiie  language  of  the  nations 
they  had  conquered.* 

Those  who  wish  to  avoid  an  error  of  judgment  in  writing  of  the 
Bulgarian  language,  history,  or  origin,  shotdd  make  themselves  ac- 
quainted with  Bakowski's  Starina  Bulgarska  (Bulgarian  Antiquities),* 
wherein  Max  Mtiller's  Science  of  Language  is  reduced  to  its  real 
value.  I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

27,  Stanley-streetf  Feb,  14,  C.  BOhm. 


UNDBRaBOUND  TEMPERATURE. 

Sib, — ^Yon  will  remember  last  winter  we  had  more  volcanic  eruptions 
and  earthquakes  than  this.  Some  geologists  think  there  is  a  space 
between  the  crust  of  our  earth  and  the  mass  of  minerals  in  a  state  of 
fusion,  which  is  occupied  by  the  gas  which  causes  earthquakes.  If 
this  gas  goes  on  increasing  until,  like  a  steam-engine,  it  lifts  the 
safety-valve  (volcano),  will  it  not  augment  the  heat  of  the  earth's 
crust;  or  the  boiler  plates  P  and  when  an  eruption  has  taken  place 
these  plates  become  cooler?  If  so,  have  we  here  any  clue  Jx>  the 
difference  in  my  observation  last  year  and  this  P 
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Tours  faithfully. 

Havantf  Feb.  10. 
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Meteoboloot  of  Januaby,  1870. — From  F.  B.  Falknss. 

General  Bbsults. 

Highest  temperature  of  air,  on  the  7th ,..    49*4° 

Lowest  temperature  of  air,  on  the  27th< 18'5" 

Total  range  of  temperature  of  air 30*9' 

Mean  temperature  of  air 36-7* 

Maximum  reading  of  solar  thermometer,  on  4th  and  29th 760* 

Minimum  reading  of  the  exposed  "  radiating  "  thermometer,  on 

26th    90' 

Highest  observed  reading  of  barometer,  on  18th  and  19th ...  30*25 in. 

Lowest  observed  reading  of  barometer,  on  8th 28*52  in. 

Observed  range  of  the  barometer 1*73  in. 

Total  fall  of  rain l-50in. 

The  lower  wind  was  generally  from  S.W.  points  up  to  the  17th, 
i^ter  that,  N.E.  or  N.  till  the  25th ;  the  air  was  calm  on  the  26th  and 
27th,  and  S.E.  winds  prevailed  from  the  27th  to  thdend  of  the  month. 
The  circumstances  of  atmospheric  temperature  refer  to  a  stratmn  of 
air  4  ft.  from  the  ground.  The  barometer  is  335  ft.  above  sea 
level.  The  solar  barometer  has  its  bulb  blackened,  and  in  vacuc,  and 
is  situated  about  34  ft.  from  the  ground.  The  "  radiating "  thenno> 
meter  indicates  the  lowest  temperature  to  which  unsheltered  vegeta- 
tion near  the  earth's  surface  is  subjected  at  night. 

I  am,  Sir,  your  obedient  servant, 

F.  B.  TxuKKKtu 

Appleby  Qrammar  School,  Leicestershire,  Feb.  14. 


Sewage  Committee  of  the  Bbitish  Association  and  the 
BoABD  of  Tbade. — From  Bichabd  B.  Gbanthav. 

Sib, — ^An  article  in  your  paper  states  that  the  Council  of  the  British 
Association  has  requested  the  Metropolitan  Board  of  Works  to  aab* 
scribe  towards  the  cost  of  the  investigation  into  this  matter,  bot  I 
beg  to  correct  the  error,  as  the  Council  have  not  done  so,  and  request 
yon  will  state  so  in  your  next  number. 

Your  obedient  servant, 

22,  WhitehaVrplacey  8.W.,  Feb,  11.        Bichabd  B.  Gbantham. 

[We  cannot  take  any  blame  to  ourselves  in  making  the  statemnit 
in  our  last  week's  number  referred  to  in  our  correspondent's  letter, 
inasmuch  as  we  had  for  our  authority  the  report  of  the  meeting  of 
the  Metropolitan  Board  of  Works  in  the  daily  press,  as  the  following 
extract  wUl  show : — *^  The  Metbopolitan  Boabd  of  Wobkb  and 
THE  Wateb  Supply. — The  usual  weekly  meeting  of  the  board  wis 
held  at  their  offices.  Spring-gardens,  yesterday ;  Sir  J.  Thwaitea  in  the 
chair.  The  report  of  the  Works  and  General  Purposes  Committee  was 
brought  up.  It  contained,  amongst  other  things,  a  reoommendation 
that  the  Committee  of  the  British  Association  be  informed,  in  reply  to 
their  letter  asking  the  board  to  subscribe  towards  the  cost  of  their 
proposed  investigation  of  the  subject  of  the  utilization  of  sewage,  tiiat 
the  board  regret  that  they  have  not  the  power  to  comply  with  the 
request." — Daihj  News,  Feb.  11. — Ed.  8.  0.] 


The  Bbocken. — From  Dr.  F.  B.  White. 

Sib, — ^When  in  Switzerland  a  few  years  ago,  I  was  fortunate  enough 
to  see  the  phenomenon,  regarding  the  occurrence  of  which  on  the 
Himalayas,  "  J.  H. ''  makes  inquiry  in  your  last  number.  It  happened 
thus  :~-Going  up  the  Esel,  the  second  highest  peak  of  Mons  Pilatna, 
one  August  evening,  when  there  was  a  thick  bank  of  mist  to  the  east 
of  the  peak,  I  was  surprised  and  delighted  to  see  my  shadow  clearly 
defined  on  the  waU  of  mist  and  surrounded  by  an  elliptical  iris  or 
coloured  halo.  At  first  I  could  only  see  my  own  figure,  and  my  com* 
panion  only  hers,  but  after  a  while  we  could  see  botfC—mj  shadow, 
however,  being  more  clearly  defined  to  me  than  my  companion's  was, 
and  vice  vers^  Presentiy  our  shadows  gave  place  to  a  reflection  of 
the  whole  peak,  and  those  who  were  on  it,  on  the  bank  of  mint.  The 
sun  was  dose  to  the  horizon,  being  just  about  to  set  when  the  peak 
was  reflected.  There  was,  as  far  as  I  remember,  no  halo  round  the 
shadow  of  the  peak,  and  the  halo  round  our  shadows  was  not  so  brightly 
coloured  as,  for  example,  the  iris  on  the  spray  of  a  waterfalL 

I  am,  &o,, 

PeHh,  Feb.  14.  F.  Buchanan  White,  M.D.  Edin. 


The  Sues  Canal  and  the  Tyne.— Mr.  Daniel  Lange  informs  us, 
in  relation  to  a  comparison  drawn  by  Mr.  Alderman  Cowen,  at  G«te9> 
head,  between  dredging  in  the  Tyne  and  in  the  Suez  Canal,  that 
2,500,000  tons  were  removed  from  the  Canal  in  one  month,  while 
only  4,000,000  tons  were  removed  from  the  Tyne  in  a  year. 


Fob.  16,  1870.] 
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Bocretariei  of  Societies  will  oblige  as  by  regtdarlj  forwarding  "Abstract!  of 
ProceediBgs ;  "  snd  tbej  would  do  nracli  to  enhance  the  interest  and  saccess 
of  their  meetings  if  they  woald  enable  os  to  pabUsh  in  anticipation  "  notices 
of  papers  to  be  read,"  

EOYAL  SOCIETY. 

Tbtt&sdat,  Pebeu  abt  10th. — The  following  papers  were  read : — "  On 
some  remarkable  Spectra  of  Compounds  of  Zirconia  and  the  Oxides  of 
Uranimn,"  by  H.  C.  Sorby,  F.B.S. — ^When  a  soientifio  man  baa  been  led 
into  an  error  and  afterwards  disooyers  his  mistake,  I  think  it  a  matter 
of  daty  that  he  should  take  an  early  opportnnity  to  correct  it.  I  there- 
fore now  write  the  following  notice  of  certain  remarkable  peculiarities 
in  the  spectra  of  some  compounds  of  the  oxides  of  uranium  with  zir- 
conia,  which  led  both  myself  and  others*  to  conclude  that  they  were 
dae  to  a  new  elementary  substance. 

Though  the  spectra  of  the  different  salts  of  those  bases  which  show 
well-marked  absoption-bands  often  differ  in  detail,  yet  they  usually 
resemble  each  other  so  much  that  there  is  no  difficulty  in  recognizing 
each  particular  element.  This  is  so  constantly  the  case  in  the  various 
compounds  of  erbium,  didymium,  and  cobalt,  and  in  the  ordinary  salts 
of  uranium,  that  for  a  long  time  the  more  I  studied  this  question,  the 
more  did  it  appear  to  be  a  general  rule,  and  there  seemed  to  be  no 
reason  to  suspect  that  a  few  special  compounds  of  uranium  would  give 
spectra  with  absorption-bands  as  unUke  as  possible  those  of  all  others. 
Such,  however,  turns  out  to  be  the  fact,  when  its  oxides  are  combined 
with  ziroonia. 

As  an  excellent  illustration  of  important  differences  in  mere  detail, 
but  general  corre8X>ondence,  I  would  refer  to  the  spectra  of  didymium 
in  different  states  of  combination,^  and  would  especially  refer  to  the 
most  distinct  of  the  various  absorption-bands  which  occurs  in  the 
yellow.  The  various  compounds  agree  in  showing  this  band  in 
the  same  general  position ;  but  by  careful  management,  and  by  the 
nse  of  sufficient  dispersive  power,  it  may  be  resolved  into  a  very  vari- 
able number  of  narrow  bands  or  black  lines.  For  example,  in  the 
case  of  the  crystallized  sulphate  containing  comparatively  little  lan- 
thanum, it  can  be  resolved  into  seven  narrow  lines,  two  of  those  near 
the  oen^  being  the  darkest,  whereas  when  much  lanthanum  is  pre- 
sent, one  line  on  the  side  next  the  green  is  so  much  darker  than  the 
rest,  that  the  others  are  comparatively  absent.  On  fusing  the  mixed 
oxides  with  borax,  the  same  spectrum  is  seen  as  with  oxide  of  didy- 
mium alone,  and  I  can  resolve  tAo  above-named  band  into  only  two 
narrower  bands,  whereas  when  the  saturated  bead  is  made  to  deposit 
crystals  by  being  kept  some  time  at  a  very  dull  red  heat,  this  band 
cah  easily  be  resolved  into  eight  equal  and  very  distinct  black  b'nes. 
Although  these  and  similar  differences  in  detail  are  of  much  interest, 
yet  in  no  ease  are  they  so  considerable  as  to  prevent  our  recogrnizing 
at  once  that  the  spectra  are  all  due  to  didymium.  It  is  also  important 
to  notice  that  the  amount  requisite  to  give  a  most  splendid  spectrum 
when  the  bead  is  crystalline,  will  scarcely  show  any  trace  of  bands 
when  in  a  vitreous  condition,  dissolved  in  the  borax.  This  is  analo- 
gous to  what  occurs  in  the  case  of  solid  and  powdered  crystals  of 
sulphate  of  didymium ;  for  the  absorption-bands  in  the  spectrum  of 
the  light  transmitted  by  a  thin  layer  of  the  fine  powder,  strongly 
illuminated  from  the  other  side,  are  as  distinct  as  in  that  transmitted 
by  a  many  times  greater  thickness  of  solid  and  transparent  crystal. 
We  may  very  conveniently  take  advantage  of  this  fact  in  studying 
the  spectra  of  such  substances,  when  the  amount  of  material  at  com- 
mand is  otherwise  too  small.  This  seems  to  be  because  the  trans- 
mitted lt8:ht  does  not  simply  pass  through  the  crystals,  but  is  in  great 
measure  reflected  from  them  backwards  and  forwards,  and  thus,  as  it 
were,  passes  through  a  greater  thickness.  It  is  also  to  a  considerable 
extent  similar  to  that  reflected  from  the  powder  when  illuminated 
from  above,  as  may  be  clearly  proved  by  what  occurs  in  the  case  of 
uranic  salts.  These  when  in  a  state  of  moderately  fine  powder  trans- 
mit light,  giving  a  spectrum  showing  not  only  the  absorption-bands  in 
the  bine,  which  alone  are  met  with  in  that  transmitted  by  a  clear 
crystal,  but  also  those  in  the  green,  which  depend  on  fluorescence, 
characteristio  of  that  reflected  from  the  powder.^  These  two  kinds  of 
bands  can  be  easily  distinguished  by  means  of  a  plate  of  deep  blue 
cobalt  glass,  which  has  an  entirely  different  action,  according  as  it  is 
placed  below  or  above  the  object  when  the  bands  are  due  to  fluores- 
cence, bat  has  no  such  effect  when  they  are  due  to  ordinary  absorption. 
It  would,  perhaps,  be  well  to  mention  here  that  I  have  in  this  manner 
proved  that  the  abnormal  bands  seen  in  the  spectra  of  the  compounds 
of  drconia  with  the  oxides  of  uranium  described  in  this  paper  are 
due  to  genuine  absorption,  and  not  to  fluorescence. 

The  remarkable  spectrum  of  some  jargons  has  been  already  described 
by  me  in  the  Chemical  News*  and  in  the  Proceedings  of  the  Royal 
Society,^      One  of  its  most  striking  peculiarities  is  that  when  light 

1  See  Professor  Charch's  paper.  Chemical  Ntwt,  toL  zix.  p.  121. 


*  Bee  also  Bansen's  paper,  roqg.  Ann,,  vol.  oxxriii.  p.  100. 

s  See  Bcokee's  paper,  Phil.  Tram.,  1852,  p.  463,  and  1853,  p.  392. 

*  Toi.  xix.  p.  laa.  "  * 


passes  in  a  direction  perpendicular  to  the  principal  axis  of  the  crystal, 
and  the  spectrum  is  divided  by  means  of  a  double-image  prism  into 
two  spectra,  having  the  light  polarized  in  opposite  planes,  though  some 
of  the  absorption-bands  are  of  equal  intensity  in  both  images,  yet 
others  are  comparatively  absent,  some  in  one  and  some  in  the  other ; 
whereas  in  the  case  of  other  dichroic  crystals  which  give  spectra  with 
absorption-bands,  they  are  usually  all  more  distinct  in  one  image  than 
when  the  light  is  not  polarized,  and  all  fainter,  or  even  comparatively 
absent,  in  the  other.  No  sooner  had  I  observed  this  spectrum  than  \ 
made  various  experiments  in  order  to  ascertain  whether  uranium  was 
present  or  not,  and  the  then  known  tests  that  could  be  applied  to  the 
amount  of  mat-erial  at  my  command  seemed  to  show  that  it  was  absent. 
This  was  quite  in  accord  with  the  results  of  the  various  analyses 
published  by  other  chemists,  none  of  whom  mention  the  existence  of 
any  trace  of  that  substance.  Moreover  the  general  character  of  the 
spectrum  was  entirely  unlike  that  of  all  the  known  compounds  of  uranic 
oxide.  The  various  artificial  salts  all  agree  in  giving  a  variable,  but 
small,  number  of  moderately  broad  absorption-bands  in  the  blue  end  ; 
and  the  same  is  also  seen  in  the  case  of  several  natural  minerals, 
whereas  the  jargon  gave  a  most  unusually  large  number  of  narrow 
black  lines  (fourteen  quite  distinct,  besides  others  more  faint,  and  a 
single  broader  band  which  I  cannot  separate  into  lines)  extending 
from  the  jred  end,  so  that  nearly  all  occur  in  that  part  of  the  spectrum 
which  is  entirely  free  from  bands  in  all  previously  known  compounds 
of  uranic  oxide ;  and  this  same  general  fact  was  also  seen  in  the 
spectrum  of  the  opaque  blowpipe-beads  gently  flamed,  as  described  in 
my  former  paper. 

I  will  not  now  enter  into  a  description  of  the  various  chemical  and 
physical  facts  which  seemed  to  warrant  the  conclusion  that  zircons 
sometimes  contain  a  new  earth ;  but  taking  these  into  consideration, 
there  seemed  to  be  every  reason  to  believe  that  spectra  which  thus 
differed  so  much  from  those  of  any  previously  known  substance  were 
characteristio  of  this  new  earth.  Judging  from  the  facts  then  known, 
it  was  more  probable  that  spectra  of  such  a  new  type  were  due  to  a 
new  element,  than  that  they  were  due  merely  to  a  combination  of  two 
such  elements  as  zirconium  and  uranium.  Some  of  these  chemical 
and  physical  facts  can  now  be  explained  by  the  presence  of  uranium ; 
but  besides  this  and  several  of  the  more  common  earths  and  oxides,  I 
have  detected  in  some  zircons  erbium,  didymium,  yttria,  and  another 
substance  which  exists  in  such  small  quantity  that  I  have  not  yet 
been  able  to  ascertain  whether  or  no  it  is  the  suspected  new  earth. 
These  accidental  constituents  do  not  indeed  occur  in  sufficient  quantity 
to  be  of  importance,  except  as  modifying  the'  physical  and  optical 
properties,  the  didymium  giving  the  usual  characteristic  absorption- 
bands  (zircons  from  Sveneroe,  Norway),  and  the  manganese  the  same 
spectrum  as  that  of  garnets  (zircons  from  an  unknown  locality  in 
Siberia^).  This  method,  however,  fails  to  give  evidence  of  a  new 
earth ;  for  since  the  publication  of  my  former  paper,  I  have  proved 
that  the  very  abnormal  spectra,  which  seemed  sufficient  to  establish 
its  existence,  are  really  due  to  compounds  of  ziroonia  with  the  oxides 
of  uranium,  which  have  such  a  powerful  action  on  light,  that  an 
almost  inappreciable  amount  is  sufficient  to  produce  the  spectra  to 
great  perfection — in  fact  so  small  an  amount,  that  the  total  quantity 
which  misled  me  was  only  a  few  thousandths  of  a  grain ;  and  its 
presence  might  easily  have  remained  unsuspected,  if  I  had  not  made 
a  number  of  experiments,  which  at  first  did  not  seem  to  have  much 
connection  with  the  subject. 

In  studying  the  spectra  of  crystalline  blowpipe-beads,  it  seemed 
desirable  to  examine  those  made  with  carbonate  of  soda,  with  or 
without  a  little  borax.  This  when  melted  dissolves  certain  oxides  ; 
and  though  it  crystallizes  on  cooling,  so  as  to  be  only  partially  trans- 
lucent, yet  with  strong  direct  suzdight  well-marked  spectra  may  be 
seen.  For  example,  in  the  oxidizing  fiame  uranic  oxide  is  easily  dis« 
solved  by  carbonate  of  soda  alone,  and  when  quickly  cooled,  an 
orange  coloured  bead  is  obtained,  probably  containing  uranate  of  soda 
in  a  vitreous  condition,  which  gives  a  single  well-marked  absorption- 
band  in  the  green  with  so  small  a  quantity  of  the  oxide,  that  in  a 
bead  ^  in.  in  diameter  ^^^  grain  shows  the  spectrum  to  the  best 
advantage,  and  even  xuhrs  gT^'^  ocm  be  easily  detected.  We  need 
not  be  surprised  that  this  spectrum  differs  so  much  from  the  usual 
type  of  uranic  salts,  since  in  this  case  the  oxide  plays  the  part  of  an 
acid.  It  may  be  only  an  accidental  coincidence,  but  this  change  is 
analogous  to  what  so  commonly  occurs  on  adding  an  alkali  to  neutral 
solutions  of  vegetable  colours.^  When  gently  reheated  it  seems  as  if 
the  uranate  passed  into  a  crystalline  state,  for  the  spectrum  then 
shows  four  absorption-bands,  and  is  more  like  the  ordinary  type ;  but 
this  change  does  not  occur  if  a  little  borax  has  been  added.  The 
addition  of  more  and  more  borax  causes  the  absorption-band  to  become 
more  and  more  faint,  and  to  advance  towards  the  blue  end,  until  we 
obtain  a  spectrum  with  very  faint  bands  but  of  the  usual  character. 

In  examining  the  various  products  into  which  I  separated  jargons  in 
order  to  study  the  supposed  new  earth  in  a  state  of  purity,  I  obtained 
a  sir  all  quantity  of  a  dark-Coloured  substance,  apparently  rirconia. 


i  Vol.  xfii.  p.  611. 


*  For  both  of  these  I  am  indebted  to  my  kind  friend  Mr.  David  Forbes. 
7  See  my  paper  in  Proc,  Sog,  Soc.,  1867,  vol.  xv.  p.  433. 
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coniaiDiDg  some  oxide  which  communicated  a  green  tint  to  a  gltasy, 
borax  blowpipe-bead,  bnt  yet  not  sufficiently  distinct  to  show  that  it 
was  doe  to  nranons  oxide.  I  therefore  thought  that  the  carbonated- 
soda  method,  might  throw  light  on  the  question;  and  thongh  the 
presence  of  zirconia  prevented  solntion  by  pure  carbonate  of  soda,  the 
addition  of  a  little  borax  enables  me  to  prove  that  nranic  oxide  is  really 
present  in  some  jargons.  Such,  then,  being  the  case,  it  seemed  desir- 
able to  ascertain  whether  the  oxides  of  uranium  would  give  rise  to  any 
special  spoctra  when  present  along  with  zirconia  in  crystalline  blow- 
pipe-beads. To  my  astonishment  I  found  that  the  ppectra  were 
precisely  the  same  as  those  obtained  in  the  case  of  what  I  had  thought 
to  be  an  approximately  pure  new  earth.  "When,  however,  I  had 
ascertained  the  quantity  of  oxide  requisite  to  give  this  result,  I  was  no 
longer  surprised  that  I  had  not  suspected  its  presence.  In  the  case  of 
transparent  blowpipe-beads  of  borax  with  microcosmio  salt,  it  is 
requisite  to  have  as  much  as  about  j^-j^  grain  of  uranous  oxide  to  show 
faintly  the  characteristic  absorption-bands,  whereas,  when  present 
along  with  zirconia  in  the  crystalline  beads,  g^^^^  grain  gives  an 
equally  well-marked  spectrum  ;  and  7;^  grain  shows  it  far  better  than 
a  large  quantity,  which  makes  the  beads  too  opaque.  These  very 
minute  quantities  were  obtained  by  the  repeated  division  of  a  small 
known  weight,  either  before  or  after  fusion  with  borax.  This  spectrum 
also  differs  very  considerably  from  the  spectra  of  the  usual  salts  or 
blowpipe-beads  of  uranous  oxide.  On  comparing  them  side  by  side,  the 
only  common  peculiarity  is  the  fact  of  there  being  nnmerous  absorption- 
bands  distributed  over  a  largo  part  of  the  spectrum,  but  they  do  not 
correspond  in  either  number  or  position.  On  the  contrary,  they  differ 
almost  as  much  as  possible,  and  the  darker  bands  in  the  spectrum  of 
this  zirconia  compound  occur  where  the  transmitted  light  is  the 
brightest  in  other  cases. 

The  oxide  of  uranium  is  so  easily  reduced  at  a  high  temperature  to 
the  state  of  protoxide  in  a  borax-bead,  with  excess  of  boric  acid,  and  is 
so  readily  peroxidizcd  at  a  dull-red  heat,  when  crystallized  along  with 
borate  of  zirconia,  that  there  seemed  good  reason  to  refer  the  change 
in  the  spectra  to  temperature  rather  than  to  the  state  of  oxidization, 
until  after  it  was  found  that  they  were  due  to  uranium.  By  gently 
flaming  the  crystalline  bead,  the  spectrum  is  entirely  altered,  and  be- 
comes like  that,  which  seems  to  be  characteristic  of  a  compound  of 
borate  of  zirconia  with  uranio  oxide.  This  gives  a  spectrum  with  five 
well-marked  absorption-bands,  all  of  which  occur  at  the  rod  end,  where 
no  trace  of  bands  exists  in  the  case  of  ordinary  salts.  I  have  tried 
many  experiments  in  order  to  ascertain  whether  any  other  element  be- 
sides zirconia  will  cause  uranium  to  give  similar  abnormal  spectra,  bnt 
none  show  anything  of  the  kind — at  all  events  in  similar  conditions. 
A  few  have  special  characters,  as  described  below,  but  the  majority 
exort  little  or  no  influence ;  and  even  when  the  blovrpipe-beads  are 
crystalline,  they  show  only  the  usual  spectra  of  the  oxides  of  uranium. 
Moreover  no  such  great  change  in  the  character  of  the  speotra  of  any 
other  elements  which  give  absorption-bands  is  to  be  seen  when  they  are 
combined  with  zirconia ;  and,  as  far  as  my  present  experience  goes,  it 
seems  as  if  such  very  abnormal  spectra  were  met  with  only  in  the  case 
of  these  remarkable  compounds  of  zirconia  with  the  oxides  of  uranium. 

Such,  then,  being  tho  facts,  it  appears  to  me  that  we  are  now  in  a 
position  to  explain  why  certain  zircons  give  three  different  spectra, 
as  described  in  my  former  paper.  Some  jargons  (usually  those  of  a 
green  tint)  contain  a  little  uranium,  so  combined  that  the  characteristic 
spectrum  is  only  faintly  visible ;  whereas,  after  ignition,  tho  intensity 
of  the  absorption  bands  is  permanently  increased  to  a  variable 
extent,  occasionally  only  a  little,  but  in  some  cases  as  much  as 
twenty -five  times.  This  more  powerful  action  on  light  is  accompanied 
by  an  increase  in  hardness  and  in  specific  gravity — sometimes  as 
much  as  from  4*20  to  4*60 — as  described  in  my  former  paper ;  and  I 
have  since  found  that  those  changes  are  approximately  proportional 
to  the  amount  of  uranio  oxido  in  the  various  specimens,  as  shown  by 
comparing  the  spectra  of  the  blowpipe-beads.  This  change  may 
partly  depend  on  the  oxidization  of  the  uranous  oxide,  since  some 
specimens  slightly  increase  in  weight  when  ignited ;  but  I  think  it 
cannot  be  mainly  due  to  that ;  for  sometimes  there  is  no  such  increase, 
and  uranous  oxide  combined  with  zirconia  gives  rise,  not  to  a  spectrum 
without  bands,  but  to  one  with  several  of  very  marked  character,  as 
dcscrited  below.  On  the  whole,  since  this  abnormal  type  of  spectrum 
ia  so  characteristic  of  combination  with  zirconia,  it  appears  to  me 
more  probable  that  tho  effect  of  a  high  temperature  is  to  cause  the 
uranic  oxido  to  combine  more  specially  with  tho  zirconia,  as  though 
the  greater  part  existed  naturally  as  a  silicate,  but  after  ignition  as  a 
zirconiato.  Wo  may  also  apply  the  same  explanation  in  the  case  .of 
zircons  more  or  less  strongly  coloured  by  other  oxides,  which  become 
almost  colourless  when  heated,  and  thus  this  unexplained  peculiarity 
of  zircons  may  depend  on  the  fact  of  zirconia  being  able  to  play  the 
part  of  both  a  base  and  an  acid,  which,  as  compared  with  silica,  has 
an  affinity  for  bases  varying  according  to  the  temperature. 

The  brown-red  zircon  from  Ceylon,  named  in  my  former  paper, 
kindly  presented  to  me  by  Mr.  E.  L.  Mitford,  of  Busthall,  gives  a 
spectrum  precisely  like  that  of  the  borax  blowpipe-beada  crystallized 
after  treatment  in  the  deoxidizing  flame,  and  therefore  no  doubt  con- 


tains uranous  oxide.  This  spectrum  being  given  by  only  one  pari  of 
the  crystal,  probably  depended  upon  the  preaenoe  of  some  substance 
which  either  reduced  the  uranic  oxide,  or  prevented  the  uranous  from 
oxidization. 

These  facts  thus  clearly  show  that  the  various  spectra  which  seemed 
to  indicate  the  presence  of  a  new  element  existing  in  three  different 
physical  conditions,  are  in  reality  only  characteristic  of  thetwooxid« 
of  uranium  combined  with  zirconia,  or  not  in  combination.  Fethape 
aome  may  think  that  my  having  been  thus  led  astray  shows  that  littie 
or  no  reliance  can  be  placed  on  the  method  of  investigation  employed; 
but  I  contend  that  the  mistake  was  due  to  its  being  snch  an  naei- 
peotedly  delicate  test  for  uranium,  and,  aa  explained  above,  the  enor 
was  ultimately  corrected  by  a  further  development  of  the  same  method. 
As  far  as  the  interests  of  science  are  concerned,  there  ia  no  need  to 
regret  the  general  result.  We  have  lost  what  appeared  to  be  good 
evidence  of  a  new  earth,  bnt  have  gained  an  almost  entirely  sew 
system  of  blowpipe  testing,  which  enables  us  to  detect  such  a  miontc 
quantity  of  some  substances  as  could  not  be  recognized  by  the  ordiiniy 
means.  I  shall  not  now.  attempt  to  give  anything  like  a  full  aoooont 
of  this  subject,  since  it  would  be  much  better  to  let  it  form  part  of  a 
paper  on  various  improvements  in  blowpipe  chemistzy,  but  will  merelj 
mention  a  few  facts  which  have  a  special  bearing  on  the  question 
before  us. 

In  the  first  place,  I  would  say  that  zirconia  and  the  oxides  of  nraaiun 
are  most  useful  reagents  in  detecting  the  presence  of  oertainsab- 
stanoes  with  which  they  unite  to  form  compounds  having  ve^  special 
characters.  The  moat  striking  of  these  are  the  compounds  alieady 
described,  which  are  distiguished  by  the  spectra,  and  not  by  any  weil- 
marked  colour — the  compound  of  nrio  oxide  with  nzanic  oxide,  which 
ia  of  a  splendid  deep  blue  oolonr,  but  ahows  no  absorption-bandLs ;  and 
that  of  yttria  witii  uranio  oxide,  which  is  characterized  by  a  deep 
orange-colour  and  extreme  fusibility.  Thorina  and  oxide  of  lanthaanm 
form  with  uranous  oxide  compounds  whioh  give  spectra  with  abaorp- 
tion-bands  in  special  positions,  bnt  of  the  usual  type,  and  not  of  aaeh 
a  marked  character  aa  to  be  useful  in  detecting  minute  quantities  of 
those  substances  in  mixtures. 

In  order  to  see  the  speotra  of  the  zirooninm-uranium  oompouids,  it 
ia  requisite  that  they  should  bd  combined  and  in  a  cryatalline  condi- 
tion.   When  both  constituents  are  melted  in  borax  and  are  held  in 
solution,  or  if  when  crystals  are  deposited  any  other  subataiioe  replaces 
either  the  zirconia  or  the  oxides  of  uranium,  the  oharacteristic  speotra 
cannot  be  seen.     The  most  simple  application  of  thia  test  for  nzmmom 
is  in  the  case  of  various  zircons.    As  much  of  the  powdered  nuneral 
as  will  dissolve  should  be  melted  with  borax  in  a  circular  loop  of  jdati* 
num  wire  about  jf  inch  in  diameter,  so  aa  to  give  a  bead  ot  modente 
thickneaa.    A  little  boric  acid  should  then  be  added,  whioh  not  only 
tends  to  keep  the  uranium  in  the  state  of  protoxide,  but  also  facilitates 
the  cryatollization  of  the  borate  of  zirconia,  whioh  is  far  less  aolnbie 
when  there  is  excess  of  boric  acid.     The  bead  ahould  then  be  kept  at 
a  bright  red  heat,  jnat  within  the  deoxidizing  flame,  until  ao  much 
borax  has  been  volatilized  that  small  needle-shaped  crystals  begxa  to 
be  deposited,  when  it  must  be  allowed  to  oool  rapidly.    It  should  \hm 
be  transparent  with  scattered  crystals,  and  the  uranium  ail  in  the 
state  of  protoxide.     On  g^ontly  reheating  it,  the  bead  ought  to  sud- 
denly turn  white  and  almost  opaque ;  and  oare  must  be  taken  not  to 
heat  it  any  more  than  ia  just  requisite  to  cause  the  borate  to  crystal- 
lize out,  or  else  the  uranium  will  rapidly  paaa  into  the  state  of  peraiida 
Such  beads  must  be  examined  by  strong  direct  light  from  the  sun,  or 
from  a  lamp  of  very  great  brilliancy,  condensed  on  them  by  means  of 
an  almost  hemispherical  lens  of  about  4-uio^  focal  length ;  and  in 
addition  to  tho  means  described  in  my  former  pai>er,  I  have  aiaoe 
found  it  very  convenient  to  place  them  over  a  hole  in  a  black  oaid,  so 
aa  to  entirely  prevent  the  passage  of  any  light  which  has  not  pene- 
trated through  them,  even  when  so  arranged  in  the  focoa  of  the 
microscope  that  the  spectrum  of  their  thin  edges  may  be  examined,  if 
the  centre  be  too  thick  and  opaque.    If  thus  properly  jnepared,  the 
presence  of  more  or  less  uranium  will  be  ahown  by  the  greater  or  lees 
intenaity  of  the  absorption-bands  of  the  apeotrum  deactibed  and 
ahown  in  my  former  paper.    Thia  teat  is  ao  delioate  that  there  is  no 
difficulty  in  seeing  the  darker  band  in  the  green  in  the  oaae  of  ziioons 
which  contain  no  more  than  -j%  per  oent.  of  uranio  oxide ;  and  I  find 
that  very  few  locaUtiea  yield  this  mineral  so  free  from  it  that  it  oan- 
not  be  eaaily  detected.   Thoae  from  Miaak,  Siberia,  are  the  only  speci- 
mens in  which  I  have  not  been  able  to  reoogniae  it.  The  jaigona  from 
Ceylon  oontain  an  amount  varying  up  to  about  1  per  cent.,  although 
in  no  publiahed  analysis  that  I  have  Been  ia  there  any  allusion  to  tiu 
presence  of  even  a  trace.    It  has  also  been  overlooked  in  aeToral 
other  oases ;  and  it  now  beoomes  important,  beoaoae  it  gives  rise  to 
various  well-defined  speotra,  which  are  so  oharaoteriatio  of  the  diffexent 
minerals,  that  they  can  be  very  conveniently  identified,  even  when  cut 
and  mounted  as  jewels,  by  means  of  the  number  and  {position  of  the 
absorption-bands . 

On  flaming  the  bead  at  a  moderate  red  heat,  the  protoxide  passes 
into  the  peroxide,  and  the  spectrum,  charaoteriatic  of  a  compound  of 
borate  of  zirconia  with  uranio  'ozide,  may  be  aeen,  if  sufficient  oxide 
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bo  present,  but  oonsiderablj  more  is  reqaired  than  in  the  case  of  tbe 
protoxide.  I  may  here  say  that  the  examination  of  better  preparations 
has  enabled  me  to  deteot  another  distinct  band  in  the  extreme  red,  not 
described  in  my  former  paper,  and  also  an  additional  faint  band  in  the 
blao. 

In  applying  this  test  to  deteot  minnte  qoantities  of  uranium  in  other 
minorals,  it  is  requisite  to  bear  in  mind  that  ziroonia  may  play  the  part 
of  both  an  aoid  and  a  base,  and  that  yarious  oxides  and  acids  so  com- 
bine with  the  sirconia  or  the  oxides  of  uranium  as  to  preyent  the 
formation  of  the  compounds  which  giye  rise  to  the  characteristic 
spectra.  The  sirconia  appears  to  combine  with  some  in  preference 
with  the  uranous  oxide,  and  with  others  in  preference  with  the 
uranic,  so  that,  if  one  spectrum  cannot  be  obtained,  the  other  may ; 
and  there  are  few,  if  any,  cases  when  neither  can  be  seen,  especially  if 
care  be  taken  to  use  excess  of  zirconia.  If,  however,  the  amount  of 
nraninm  be  Tery  small,  and  so  much  of  other  oxides  be  present  as  to 
make  the  bead  very  dark,  or  too  opaque  from  deposited  crystals,  before 
it  is  sufficiently  concentrated  for  the  compounds  with  the  oxides  of 
uranium  to  crystallize  out,  it  maybe  impossible  to  deteot  it.  In  order 
to  apply  the  test  in  the  case  of  complex  minerals,  a  bead  of  borax, 
boric  add,  and  pure  ziroonia,  should  be  prepared,  then  a  small  quantity 
of  the  mineral  added,  and,  after  fusion  and  sufficient  concentration, 
the  bead  made  to  crystallize  in  the  •  manner  already  described.  If 
needle-Bhai)ed  crystals  be  not  deposited  in  the  bead  when  very  hot, 
and  if  it  do  not  suddenly  turn  opaque  when  reheated,  the  result  may 
not  be  satisfactory.  In  this  manner  it  is  easy  to  detect  uranium 
in  ^Ijf  grain  of  such  minerals  as  Fergusonite,  tyrite,  and  y  ttrotantalite, 
eyen  when  they  contain  no  more  than  1  or  2  i}er  cent.  If  in  such  cases 
the  spectrum  of  the  uranous  compound  cannot  be  obtained,  the  bead 
should  always  be  flamed  and  re-examined,  to  see  if  that  of  the  uranic 
compound  is  thereby  developed. 

In  a  similar  manner  we  may  make  use  of  a  little  oxide  of  uranium  to 
deteot  ziroonia ;  but  the  test  is  far  less  delicate  than  the  converse,  be- 
cause it  is  almost  impossible  to  obtain  the  compound  in  a  crystalline 
state,  unless  there  be  an  excess  of  zirconia.  Not  more  than  jj^  grain 
of  uranic  oxide  should  be  employed,  or  the  bead  may  be  too  opaque. 
There  is  no  difficulty  in  thus  detecting  ziroonia  in  zircons,  or  in  kata- 
pleiit ;  but  the  presence  of  so  much  of  other  bases  in  minerals  like 
eudialyte  prevents  our  obtaining  a  satisfactory  result.  There  certainly 
could  not  be  a  more  characteristic  test  to  confirm  the  results  of  other 
methods,  or  to  identify  such  a  small  quantity  of  approximately  pure 
ziroonia  as  could  not  easily  be  distinguished  in  any  other  way. 

The  only  other  compound  of  uranic  oxide  of  very  abnormal  character 
which  I  have  so  far  discovered,  is  that  with  uric  oxide.  So  much  of 
both  should  be  fosed  with  borax  in  the  oxidizing  flame  as  will  yield  a 
bead  which  is  perfectly  clear,  and  of  pale  yellow  colour  when  rapidly 
cooled,  but  crystallizes  when  gently  reheated.  If-  the  constituents  bo 
present  in  a  oertain  proportion,  it  then  turns  from  pale  yellow  to  a 
deep  bine,  as  though  coloured  by  oxide  of  cobalt.  In  most  cases  the 
bead  lb  rendered  nearly  opaque  by  the  number  of  crystals;  but 
sometimes,  though  it  turns  deep  blue,  it  remains  transparent,  owing 
to  the  compound  being  set  free  in  a  state  similar  to  that  of  the  red 
oxide  of  copper  in  a  borax  blow-pipe  bead,  with  carbonate  of  soda  and 
oxide  of  tin,  treated  in  the  reducing  flame.  The  spectrum  of  these 
blue  bands  shows  no  absorption-bands,  but  merely  a  general  absorp- 
tion at  the  red  end ;  and  it  is  curious  to  find  that  the  combination  of 
two  yeUow  substances  gives  rise  to  a  deep  blue,  in  much  the  same 
manner  as  when  the  ydlow  ferrocyanide  of  potassium  is  added  to  a 
yellow  ferric  salt.  The  production  of  this  blue  colour  on  the  addition 
of  a  little  uranio  oxide  might  be  employed  with  advantage  to  identify 
moderately  small  quantities  of  uric  oxide,  even  when  mixed  with  a 
number  of  other  substances ;  but  unfortunately  the  presence  of  much 
oxide  of  lanthanum,  which  is  so  commonly  associated  with  it,  interferes 
as  though  the  uric  oxide  had  a  stronger  affinity  for  the  oxide  of 
lanthanum  than  for  uianio  oxide. 

The  most  characteristic  peculiarity  of  the  compound  of  yttria  and 
nranio  oxide  is  that  it  will  not  crystallize  out  from  a  borax  blowpipe- 
bead,  and  that  the  affinity  of  the  uranio  oxide  for  yttria  is  stronger 
than  for  zirconia.  Perhaps  orbia  may  prove  to  act  in  the  same  way, 
bnt  I  have  not  been  able  to  examine  t^at  earth  quite  free  from  yttria. 
On  adding  yttria  to  a  bead  with  zirconia  and  a  little  uranic  oxide,  and 
gently  flaming  it  in  the  oxidizing  flame,  the  uranic  oxide  combines  with 
tbe  yttria  and  rises  to  the  surface  as  an  orange-coloured  scum,  which 
has  a  gret^  tendency  to  collect  on  the  platinum  wire ;  and  if  sufficient 
yttria  was  added,  the  ciystallized  borate  of  ziroonia  is  left  in  the 
interior  almost  oolonzless,  and  so  free  from  uranic  oride  that  no 
absorption-bands  can  be  seen  in  the  spectrum.  We  may  take 
advuitage  of  this  circumstance  to  deteot  yttria  in  small  quantities  of 
oomponnd  minerals  like  Qadolinite  and  Fergusonite ;  and  I  may  here 
say  that  by  combining  such  means  with  the  observation  of  the  spectra 
of  the  transparent  or  crystalline  beads,  and  of  the  form  of  the  crystals 
when  slowly  deposited,  with  or  without  the  addition  of  suitable 
roagents,'  we  may  often  detect  twice  as  many  constituents  in  minerals 
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as  could  be  accomplished  by  ttie  ordinary  methods  of  blowpipe 
chemistiy — an  advantage  which  I  am  sure  will  be  appreciated  by  those 
engaged  in  the  study  of  rocks,  when  it  is  often  so  important  to  obtain 
satisfactory  results  with  small  quantities  of  material.  I  have  also 
found  these  methods  of  great  practical  use  in  examining  small  residues 
in  the  qualitative  analysis  of  minerals,  and  have  thus  unexpectedly 
discovered  small  quantities  of  comparatively  rare  elements. 

I  have  tried  the  effect  of  many  other  substances  along  with  ziroonia 
and  the  oxides  of  uranium,  and  flnd  that  moat  of  them  have  no 
sensible  influence,  unless  they  are  present  in  considerable  relative 
quantity.  The  most  striking  effect  is  that  of  oxide  of  tin,  which 
causes  the  two  absorption-bands  in  the  yellow  and  yellow  end  of  the 
green  in  the  spectrum  of  the  uranous  oxide  compound  to  be  nearly 
equally  dark,  whereas,  without  the  oxide  of  tin  that  in  the  yellow  is 
comparatively  faint.  This  is  another  illustration  of  the  manner  in 
which  certain  substances,  having  no  special  action  on  light,  influence 
by  their  presence  the  properties  of  another.  The  oxides  of  uranium 
are  unusually  sensitive  to  such  actions,  and  thus  not  only  lend  them- 
selves to  us  as  blowpipe-reagents,  but  also  seem  more  than  any  others 
to  afford  the  means  of  explaining  the  relation  between  the  physical 
conditions  of  compounds  and  their  action  on  light. 

The  only  compound  of  zirconia  with  any  other  oxide  to  which  I 
need  now  draw  attention,  is  that  with  chromic  oxide,  as  deposited 
from  a  borax  blowpipe-bead.  When  treated  in  the  deoxidizing-flame, 
and  when  cold,  the  very  pale-green  bead  gently  reheated,  this  com- 
pound crystallizes  out  so  as  to  give  a  fine  red-pink  colour  by  trans- 
mitted light,  even  when  so  little  chromium  is  present  that  the  glassy 
bead  is  scarcely  at  all  green.  If  too  strongly  heated  the  pink  tint  is 
lost.  This  compound  is  of  interest  in  connection  with  the  colour  of 
rubies  and  other  mineral?  coloured  red  by  chromic  oxide,  which  acts 
on  light  in  such  a  variable  manner  according  to  the  presence  of  other 
substances,  that  the  spectra  may  be  made  use  of  as  a  means  of  iden- 
tifying particular  minerals,  though  they  do  not  present  anything  like 
such  striking  anomalies  as  those  met  in  the  compounds  of  zirconia 
with  the  oxides  of  uranium. 

"  On  the  Mathematical  Theory  of  Stream-lines,  especially  those  with 
four  Foci  and  upwards,"  by  William  John  Macqnoru  Bankine,  C.E., 
LL.D.,  F.B.SS.  Lend,  and  Edin.,  &o. — A  Stream-line  is  the  line  that 
is  traced  by  a  particle  in  a  current  of  fluid.  In  a  steady  current,  each 
individaol  stream-line  preserves  its  figure  and  position  unchanged,  and 
marks  the  track  of  a  filament  or  continuous  series  of  particles  that 
follow  each  other.  The  motions  in  difforout  parts  of  a  steady  current 
may  be  represented  to  the  eye  and  to  the  mind  by  means  of  a  group 
of  stream-lines. 

Stream-linos  are  important  in  connection  with  naval  architecture ; 
for  the  curves  which  the  particles  of  water  describe  relatively  to  a 
ship,  in  moving  past  her,  arc  stream-lines  ;  and  if  tho  figure  of  a  ship 
is  such  that  the  particles  of  water  glide  smoothly  over  her  skiu,  that 
figure  is  a  stream-line  surface;  being  a  surface  which  contains  au  in- 
definite number  of  stream-lines. 

The  author  in  a  previous  pa^r  proposed  to  call  such  stream -lines 
Neoids  ;  that  is,  ship-shape  lines. 

The  author  refers  to  previous  investigations  relating  to  sfcroam-linos, 
and  especially  to  those  of  Mr.  Stokes,  in  the  Cambridge  Transactions 
for  1842  and  1850,  on  the  "  Motion  of  a  Liquid  past  a  Solid,''  and  of 
Dr.  Hoppe,  on  the  "  Stream-linos  generated  by  a  Sphere,"  in  tho 
Quartei'ly  Journal  of  Mathematics  for  185G,  and  to  his  own  prerious 
papers  on  "  Plane  Water-lines  in  Two  Dimensions,"  in  the  Philoso- 
pliical  Transactions  for  1864,  and  on  "  Stream-lines,"  in  the  Philoso- 
phical  Magazine  for  that  year.  He  states  that  all  tho  Neoid,  or 
ship-shape,  stream-lines  whoso  properties  have  hitherto  been  investi- 
gated in  detail,  are  either  unifocal  or  bifocal ;  that  is  to  say,  they  may 
bo  conceived  to  be  generated  by  the  combination  of  a  uniform  pro- 
gressive motion,  with  another  motion  consisting  in  a  divergence  of  tho 
particles  from  a  certain  point  or  focus,  followed  by  a  convergence 
either  towards  the  same  point  or  towards  a  second  point.  Those  which 
are  continuous  closed  curves,  when  unifocal,  are  circular,  and  when 
bifocal,  are  blunt-ended  ovals,  in  which  the  length  may  exceed  the 
breadth  in  any  given  proportions.  To  obtain  a  unifocal  or  bifocal 
neoid  resembling  a  longitudinal  line  of  a  ship  with  sharp  ends,  it  is 
necessary  to  take  a  part  only  of  a  stream-line,  and  then  there  is 
discontinuity  of  form  and  of  motion  at  each  of  the  two  ends  of  that 
line. 

The  author  states  that  tho  occasion  of  the  investigation  described 
in  the  present  paper  was  the  communication  to  him  by  Mr.  William 
Fronde  of  some  results  of  experiments  of  his  on  the  resistance 
of  model  boats,  of  lengths  ranging  from  8  ft.  to  12  ft.  A  sum- 
mary of  those  results  is  printed  at  the  end  of  a  Beport  to  the  British 
Association  on  the  state  of  "  Eristing  Knowledge  of  the  Qualities  of 
Ships."  In  each  case  two  models  were  compared  together  of  equal 
displacement  and  equal  length ;  the  water-line  of  one  was  a  wave-line 
with  fine  sharp  ends,  that  of  the  other  had  blunt  rounded  ends,  each 
joined  to  the  midship  body  by  a  slightly  hollow  neck ;  a  form  sug- 
gested, Mr.  Fronde  states,  by  the  appearance  of  water-birds  when 
swimming.    At  low  velocities,  the  resistance  of  the  sharp-ended  boat 
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was  the  Bmaller ;  at  a  certain  velodty,  bearing  a  definite  relation  to 
the  length  of  the  model,  the  resistances  became  eqnal ;  and  at  higher 
Telooities,  the  ronnd-ended  model  had  a  rapidly-increasing  advantage 
oTer  the  sharp-ended  model. 

Hence  it  appeared  to  the  author  to  be  desirable  to  inyestigato  the 
mathematical  properties  of  stream-lines  resembling  the  water-lines  of 
Mr.  Fronde's  bird-like  models ;  and  he  has  found  that  endless  yarieties 
of  such  forms,  all  closed  curves  free  from  discontinuity  of  form  and  of 
motion,  may  be  obtained  by  using  four  foci  instead  of  two.  They 
may  be  called  from  this  property  quadrifocal  stream-line3j  or,  from  the 
idea  that  suggested  such  shapes  to  Mr.  Froude,  Cycnoids ;  that  is, 
swan-like  lines.'® 

Those  lines  are  not  to  be  confounded  with  the  lines  of  a  yacht 
having  at  a  distance  the  appearance  of  a  swan,  which  was  designed 
and  built  some  years  ago  by  Mr.  Peacock,  for  the  figure  of  that  vessel 
is  simply  oval. 

The  paper  contains  four  chapters.  The  first  three  are  mainly 
oinematical  and  geometrical,  and  relate  to  the  forms  of  stream-line 
surfaces  in  two  and  in  three  dimensions,  especially  those  with  more 
than  one  pair  of  foci  and  surfaces  of  revolution,  to  the  methods  of  con- 
structing graphically  and  without  calculation,  by  means  of  processes 
first  applied  to  lines  of  magnetic  force  by  Mr.  Clerk  Maxwell,  the  traces 
of  such  surfaces,  which  methods  are  exemplified  by  diagrams  drawn 
to  Boale,  and  to  the  motions  of  the  particles  of  liquid  past  those 
surfaces.  The  fourth  chapter  is  dynamical:  it  treats  of  the  mo- 
mentum and  of  the  energy  of  the  disturbance  in  the  liquid,  caused  by 
the  progressive  motion  of  a  solid  that  is  bounded  by  a  ship-shape 
stream-line  surface  of  any  figure  whatsoever ;  of  the  ratio  borne  by 
th^  total  energy  of  the  disturbance  in  the  liquid  to  that  of  the 
disturbing  body  when  that  body  displaces  a  mass  of  liquid  equal  to 
its  own  mass,  which  ratio  ranges  in  different  cases  from  4  to  1 ;  of 
the  acceleration  and  retardation  of  ships  as  affected  by  the  dis- 
turbance in  the  water,  &nd  especially  of  the  use  of  experiments  on 
the  retardation  of  ships  in  finding  their  resistance  ;  and  of  the  dis- 
turbances of  pressure  which  accompany  the  disturbances  of  motion  in 
the  liquid.  Up  to  this  point,  the  dynamical  principles  arrived  at  in 
the  foarth  chapter  are  certain  and  exact,  like  the  geometrical  and 
cinematic  principles  in  the  three  preceding  chapters.  The  results 
obtained  in  the  remainder  of  the  fourth  chapter  are  in  some  respects 
approximate  and  conjectaral,  and  are  to  a  great  extent  designed  to 
suggest  plans  for  future  experiments,  and  rules  for  their  reduction. 
These  results  relate  to  the  distarbances  of  level  which  accompany  the 
disturbances  of  motion,  when  the  liquid  has  a  free  upper  surface,  to 
the  waves  which  originate  in  those  disturbances  of  level,  and  the 
action  of  those  waves  in  dispersing  energy  and  so  causing  resistance 
to  the  motion  of  the  vessel ;  to  friction,  or  skin-resistance,  and  the 
"  wake  "  or  following  current  which  that  kind  of  resistance  causes 
the  disturbing  solid  body  to  drag  behind  it,  and  to  the  action  of 
propelling  instruments  in  overcoming  different  kinds  of  resistance. 

The  resistance  caused  by  viscosity  is  not  treated  of,  because  its 
laws  have  been  completely  investigated  by  Mr.  Stokes ;  and  because 
for  bodies  of  the  size  of  ships,  and  moving  at  their  ordinary  velo- 
cities, that  kind  of  resistance  is  inconsiderable  compared  with  skin- 
resistance  and  wave-resistance.  The  resistance  caused  by  discon- 
tinuity of  figure  is  stated  to  be  analogous  in  its  effects  to  friction,  but 
it  is  not  investigated  in  detail,  because  ships  ought  not  to  be  built  of 
discontinuous  (commonly  called  "unfair'')  figures. 

In  a  supplement  to  this  paper  the  author  in  the  first  place  calls 
attention  to  the  agreement  between  the  position  of  the  points  at  which 
there  is  no  disturbance  of  the  pressure  on  the  surface  of  a  sphere,  as 
deduced  from  Dr.  Hoppe's  investigation,  published  in  1S56 [{Quarterly 
Journal  of  Mathematics)^  and  on  the  surface  of  a  short  vertical  cylin- 
der with  a  flat  bottom,  as  determined  by  the  experiments  of  the  Bev. 
E.  L.  Berthon  before  1850  {Proc.  Roy.  Soc.  vol.  v.  1850 ;  also,  2Va?i^ 
sactions  of  the  Society  of  Engineers,  6th  December,  1869).  The  theo- 
retical value  of  the  angular  distance  of  those  points  from  the  foremost 
pole  of  the  sphere  is  sin  —  If  «  41°  49' ;  the  value  deduced  from 
experiment  is  41  "^  SO'. 

The  author  then  adds  some  remarks  on  a  suggestion  made  by  Mr. 
William  Froude,  that  the  wave-resistance  of  a  ship  is  diminished  when 
two  series  of  waves  originating  at  different  points  of  her  surface 
partially  neutralize  each  other  by  interference ;  and  states  that,  with 
regard  to  this  and  many  other  questions  of  the  resistance  of  vessels, 
a  great  advancement  of  knowledge  is  to  be  expected  from  the  publica- 
tion in  detail  of  the  results  of  experiments  on  which  Mr.  Froude  has 
long  been  engaged. 

"On  Linear  Differential  Equations,"  No.  II.,  by  W.  H.  L.  Eussell, 
F.ILS. 

ZOOLOGICAL  SOCIETY  OF  LONDON. 

Febbuabt  10th. — John  Gould,  Esq.,  F.E.S.,  V.P.,  in  the  chair. — The 
secretary  read  some  notices  on  the  principal  additions  to  the  society's 

menagerie  during  the  month  of  January,  amongst  which  was  a  speci- 
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men  of  the  Great  Northern  Diver  {Colymhus  glacialis),  captured  m 
Cornwall,  and  presented  to  the  society  by  A.  B.  Hunt,  Esq. 

A  letter  was  read  from  Mr.  W.  H.  Hudson,  of  Buenos  Ayree,  oon. 
taining  observations  on  the  ornithology  of  La  Plata. 

A  communication  was  read  from  Mr.  B.  Swinhoe,  C.M.Z.S.,  ood- 
taining  the  description  of  a  new  deer  from  China,  which  Mr.  Swinlioe 
regarded  as  constituting  a  new  genus  of  the  family  Cervidie,  die- 
ting^shed  by  the  large  canines  and  the  entire  want  of  horns  in  both 
sexes.  This  deer  was  stated  to  be  common  on  the  islands  on  the 
lower  part  of  the  river  Tangtze-Kiang  near  Ching-Kiang,  and  to  be 
often  brought  into  the  market  of  that  city,  but  appeared  hitherto  to 
have  escaped  the  observation  of  naturalists.  Mr.  Swinhoe  proposed 
to  call  it  Hydropotes  inermis. 

A  communication  was  read  from  Mr.  George  Gulliver,  F.RS.,  od 
the  size  of  the  red  corpuscles  of  the  blood  of  Moschus,  Tiagnlas, 
Orycteropus,  Ailurus,  and  some  other  mammalia,  to  which  were  added 
some  historical  notices  relating  to  the  same  subject. 

A  communication  was  read  from  Surgeon  Francis  Day,  F.Z.S,  con- 
taining the  second  portion  of  his  paper  on  the  "  Fishes  of  BormaL" 

The  Bev.  O.  P.  Cambridge  communicated  a  monograph  of  the  genu 
Idiops  belonging  to  the  family  Mygalides,  in  which  were  indaded  de- 
scriptions of  three  species  considered  to  be  new  to  science. 

A  communication  was  read  from  Mr.  John  Brazier,  C.M.Z.S.,  con- 
taining descriptions  of  three  new  species  of  shells  from  the  Anstn- 
lian  coast  belonging  to  the  genera  Voluta  and  Conus. 

Mr.  Henry  Adams  communicated  a  description  of  a  new  species  of 
moUusk  of  the  genus  Coins,  from  L'Agulhas  Bank,  Cape  of  Good 
Hope,  which  he  proposed  to  call  Coins  ventricosus. 


ETHNOLOGICAL  SOCIETY. 


Tuesday,  Vabrvaxy  8th. — ^Dr.  A.  Campbell  in  the  chair.  The 
following  new  members  were  announced: — Sir  Charles  Wentwortfa 
Dilke,  Bart.,  M.P. ;  Bev.  A.  S.  Farrar,  D.D. ;  Messrs.  M.  C.  Fiaher, 
F.  K  Munton,  and  F.  B.  Wright. 

Mr.  Boyd  Dawkins,  F.B.S.,  read  a  paper  on  some  flakes  of  flint  and 
chert  discovered  in  the  angular  detritus  beneath  a  submerged  forest 
at  Porlock  and  Minehead,  in  West  Somerset.  These  objects  of 
human  workmanship  prove  that  man  must  have  lived  on  the  old  land- 
surface  before  the  destruction  of  the  forest  and  the  aocumnlation  of 
the  series  of  overlying  deposit.  It  has  been  supposed  that  this  detri- 
tus was  of  Glacial  age,  but  the  author  is  inoUned  to  dispute  this. 
He  believes  that  there  is  evidence  to  show  that  the  latest  date  which 
can  be  assigned  to  these  remains  is  an  eariy  stage  in  the  NeoUtiiic 
period.  Dr.  Bichard  King,.  Colonel  Lane  Fox,  Bev.  Dr.  Nicholas,  and 
Mr.  McLennan  spoke  upon  this  communication. 

The  chairman  read  some  notes  introductory  to  a  paper  on  the 
remains  of  prehistoric  man  in  the  neighbourhood  of  the  Orinan  Canal, 
in  Argyllshire.  This  was  a  paper  by  the  Bev.  Mr.  Mapleton,  in 
which  he  describes  some  pecoliar  cup-shaped  cavities  and  oonoentrie 
rings,  rudely  sculptured  on  certain  stones  in  this  locality.  In  addi- 
tion to  these  petroglyphs,  there  are  many  menhirs  and  numerou 
cairns  of  various  forms.  Crannogs  occur  in  most  of  the  lochs,  bat 
are  usually  merely  solitary  dwellings.  Some  dunes,  a  vitrified  fort,  a 
brough,  and  a  flint-manufactory  are  also  among  the  remains  of  this 
locality.  The  Bev.  Dr.  Nicholas  and  Colonel  Fox  made  remarks  upon 
this  paper.  Mr.  F.  W.  Budler  exhibited  and  described  a  stone  ham- 
mer-head found  by  Mr.  B.  Mouat  in  the  old  workings  of  a  copper- 
mine  in  Portugal. 

CHEMICAL  SOCIETY.  » 

Febbuabt  Sbd. — ^Dr.  A.  W.  Williamson,  F.B.S.,  &o.,  president,  in 
the  chair.     Mi;.  Chapman  read  "  A  Note  on  the  Organic  Matter  con- 
tained in  the  Air." — Some  time  ago,  the  author,  in  connection  with  Mr. 
Wanklyn  and  Mr.  Smith,  found  that  the  smallest  traoes  of  nitrogenoos 
organic  matter  in  water  could  be  detected  by  converting  the  nitrogen 
of  the  organic  matter  into  ammonia,  and  then  trying  with  Neesier^s 
test.      It  occurred  to  the  experimenters  that  the  process  might  be 
extended  to  the  investigation  of  the  air,  by  washing  it  with  water, 
and  examining  the  water ;  but  Mr.  Chapman  found  the  operation  of 
washing  the  air  more  difficult  than  he  had  expected.    It  seemed  the 
most  obvious  method  to  draw  air  through  water,  or  through  some 
other  medium  which  would  have  afterwards  to  be  washed  with,  water. 
The  absorption  by  water  alone  proved  insufficient.    Filters  of  cotton- 
wool and  gun-cotton  acted  very  weU ',  but  neither  of  the  two  materials 
oould  be   obtained   free   from    traces    of    nitrogenona  substanoeB. 
Asbestos  seemed  to  be  sufficiently  good ;  but  the  preparatory  treat- 
ment it  has  to  undergo  before  its  use  in  the  experiment  is  too  trouble- 
some.    Lastly,  finely-powdered  pumice-stone  was  tried  as  a  filtering 
medium,  and  was  found  satisfactory  in  all  respects.     It  has  to  bo 
heated  to  redness  before  it  is  employed,  and  is  then  moistened  with 


1  We  are  indebted  for  the  above  report  to  the  Chtmical  If  tan. 
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Bome  water,  spread  over  coarser  pieoes  of  pamice,  whioh  rest  on  some 
wire-gauze  fitted  into  a  funnel.  When  a  snffioient  qoantity  of  air  (say 
100  litres)  has  been  drawn  through  the  apparatus  the  pumice  is  trans- 
ferred to  a  retort  which  contains  water  freed  from  ammonia  and 
organic  matters ;  and  the  operation  is  now  proceeded  with  exactly  as 
if  it  were  an  estimation  of  nitrogenous  organic  matter  in  a  sample  of 
water. 

By  this  method  Mr.  Chapman  found  that  the  air  of  crowded  rooms 
contains  suspended  nitrogenous  organic  matter,  as  Yolatile  organic 
baaes.  The  first  can  be  removed  by  filtration  through  cotton  wool ; 
the  latter  pass  through  the  filter,  and  when  conducted  into  water  can 
be  detected  there.  Air  collected  from  the  neighbourhood  of  a  sewer 
contained  notable  quantities  of  these  volatile  bases.  The  author 
thinks  it  would  be  of  interest  to  investigate,  by  the  above-described 
method,  the  air  in  hospitals,  fever-wards,  and  the  like  places. 

With  respect  to  the  examination  of  the  volatile  bases  occurring  in 
the  air.  Dr.  Mills  suggested  that  the  charcoal  out  of  the  Stenhouso 
air-filter  might  furnish  a  good  means  for  collecting  those  bases. 

In  another  paper,  Mr.  Chapman  communicated  "  Some  New  Beao- 
tions  of  Alcohols." — ^Amylic  alcohol,  as  commonly  obtaiiied,  consists  of 
two  liquids,  one  rotating  a  ray  of  polarized  light,  the  other  not.  The 
two  may  be  separated  by  distilling  the  mixture  from  soda,  calcic 
chloride,  &c.  The  non-rotating  alcohol  is  retained  ;  the  rotation 
distils  over.  But,  by  repeated  distillations,  it  was  found  that  the 
rotating  alcohol  is  converted  into  the  non-rotating  by  the  very  treat- 
ment, employed  to  separate  the  two.  No  difference  in  the  physical 
properties  of  the  two  alcohols  is  perceptible.  The  compounds  of  the 
non-rotating  liquid  do  not  turn  the  ray  of  polarized  light ;  those  of  the 
rotating  do,  and  that  in  an  opposite  direction  to  the  original  alcohol. 
These  facts  seem  to  indicate  that  the  internal  structure  of  organic 
eompoimds  is  not  so  permanent  as  we  are  in  the  habit  of  thii:Jhdng. 
Anotiier  observation  Mr.  Chapman  made  whilst  pursuing  these  experi- 
ments was  that  caustic  soda  is  not  merely  unable  to  dry  alcohol,  but 
that  it  actually  hydrates  it.  On  proper  investigation,  it  'turned  out 
that  the  sodium  replaces  the  hydrogen  of  the  alcohol,  whilst  the  dis- 
placed hydrogen  takes  the  place  of  the  sodium  in  the  caustic  soda, 
and  thus  produces  water. 

The  president,  referring  to  this  latter  observation,  remarked  that  it 
oonfirmed  the  idea  of  a  doable  decomposition  tikking  place  when 
potassic  hydrate  is  dissolved  in  alcohol — an  idea  derived  from  the  well- 
known  reaction  of  oarb<5nic  acid  on  a  solution  of  potassic  hydrate  in 
alcohol,  whereby  ethylo-potassio  carbonate,  as  well  as  potassic  car- 
bonate is  found. 

Mr.  Ferkin  exhibited  a  modification  of  Berthelot*s  method  for  the 
synthesis  of  hydric  cyanide  by  direct  union  of  acetylene  and  nitrogen 
ander  the  influence  of  the  deotric  spark.  Mr.  Perkin  takes  advan- 
tage of  the  fact  that  nearly  all  the  hydrocarbons  yield,  when  submitted 
in  the  state  of  vapour  to  the  action  of  the  spark,  more  or  loss  acety- 
lene. Nitrogen  was  caused  to  bubble  through  benzole ;  then  to  pass 
through  a  globe,  in  which  the  spark  was  discharged  ;  and  thence  into 
a  solution  of  silver.  After  a  few  seconds,  abundant  evidence  of  the 
formation  of  hydric  cyanide  was  obtained.  Hydric  cyanide  was  also 
prodnced  when  the  spark  was  discharged  through  a  mixture  of  am- 
monia gas  and  ether  vapour.  If,  however,  nitrogen,  instead  of  am- 
monia, is  employed,  no  cyanide  is  iiroducied,  notwithstanding  that 
acetylene  is  formed  from  the  ether.  Mr.  Perkin's  modification 
of  Berthelot's  method  is  weU  adapted  for  purposes  of  lecture- 
demonstration. 


ENTOMOLOGICAL  SOCIETY. 

Fbbbuaby  7th.— Alfred  B.  Wallace,  Esq.,  F.Z.S.,  Ac.,  president, 
in  the  chair.  Mr.  Wallace  returned  thanks  for  his  election  to  the 
preaidenoy ;  and  nominated  as  vice-presidents  Mr.  Bates,  Major  Parry, 
and  Mr.  Pascoe. 

It  was  announced  that  the  council  offered  two  prizes  of  the  value  of 
five  guineas  each  for  essays  of  sufficient  merit  and  drawn  up  from 
personal  observation,  on  the  anatomy  or  economy  of  any  insect  or 
inseota.     The  essays  to  be  sent  in  before  the  end  of  November  next. 

Mr.  Bond  and  I^ofeasor  Westwood  exhibited  several  butterflies,  the 
coloration  of  each  of  which  was  partly  of  the  male  and  partly  of  the 
female  character.  Mr.  Bond,  on  behalf  of  Dr.  Wallace,  exhibited 
cocoona  from  various  -jpaxta  of  the  world  of  Bonibyx  Tamormai  and 
Antheraea  Fermi,  Mr.  Stainton  exhibited  a  large  box  full  of  Micro- 
Lepidoptera,  each  specimen  being  separately  labelled  to  show  the 
loMlity  and  date  of  capture.  Mr.  Bond  exhibited  some  more  specimens 
of  Acridiiim  peregrinum  from  Plymouth ;  and  Mr.  Frederick  Smith 
made  some  observations  upon  the  Locusta  migratoria  of  Linn6  and 
L.  Christii  of  Curtis.  Professor  Westwood  exhibited  a  new  form  of 
CynipidsD,  from  the  Sula  Islands.  Mr.  Janson,  on  behalf  of  Mr.  Cratch, 
exhibited  Philonthus  cicatricosuSj  Dyschiriibs  angustatus,  Hydropoma 
unistruUu8t  and  H.  minuiUsimus,  four  recent  additions  to  the  Ust  of 
British  Beetles.  Msjor  Parry  exhibited  Niaagus  ohscurusj  a  North 
American  species  placed  by  Leoonte  among  the  ScarabeeidsB,  but  which 
it  had  sioce  been  suggested  might  possibly  belong  to  ike  Lucanidte. 


The  secretary  read  a  letter  from  Mr.  Boland  Trimen  on  the  habits  of 
some  South  African  species  of  Paussid». 

The  following  papers  were  read : — "  A  Bevised  Catalogue  of  the 
Lucanoid  Coleoptera  with  Bemarks  on  the  Nomenclature  and  Descrip- 
tions of  New  Species,"  (the  concluding  part),  by  Major  Parry.  *'  On 
the  species  of  Charaxes  described  in  the  Beise  der  Novara,  with  De- 
scriptions of  two  New  Species,"  by  Mr.  A.  G.  Butler.  Mr.  McLaoh- 
Ian  presented  the  MS.  of  "  A  Catalogue  of  the  Neuroptera  of  the 
British  Isles,"  being  the  flrst  instalment  of  the  proposed  list  of  all 
our  indigenous  insects.  Part  6  of  the  Transactions  for  1869  com- 
pleting the  volume,  was  on  the  table. 


GEOLOGISTS'  ASSOCIATION. 

Fkbbuary  4iTH. — Prof.  J.  Morris,  F.G.S.,  president,  in  the  chair.  Mr. 
W.  Carmthers,  F.L.S.,  read  a  paper  on  the  general  characters  of  Ghrap- 
tolites.  The  author  reviewed  the  bibliography  of  the  subject,  and 
stated  that  the  generic  name  Graptolithus  was  flrst  employed  by 
LinnsBus,  in  1736,  for  certain  natural  objects  resembling  true  petrifac- 
tions ;  but  the  real  forms  to  which  the  name  is  now  confined  were 
recorded  in  1767  in  his  12th  edition  of  the  8y sterna  Natures,  where, 
however,  of  the  eight  species  mentioned  one  only  is  a  true  Grapto- 
lite,  and  this — ^the  G.  sealaris — ^belongs  now  to  another  genus  (Olinto- 
cograptust  Hall) ;  for  the  O,  saggitarius  of  Linnasus  was  founded  on  a 
fragment  of  a  Lepidodendron,  and  this  name  was  wrongly  applied  by 
Hisinger  and  subsequent  writers,  and  has  thus  caused  the  Linnsaan 
generic  name  to  be  applied  to  a  species  with  a  single  series  of  oells, 
whereas  the  only  true  graptolite,  described  by  linnsBus,  had  a  double 
series.  Nillson  applied  the  name  Triodon  and  Broun  that  of  Loma- 
toceros  to  the  same  form ;  but  the  term  at  present  used  (€kaptolites) 
was  adopted  in  the  Silurian  System,  1839.  Barrande  divided  the 
genus  into  two  sections, — viz.,  Monoprion  and  Diprion,  according  as 
the  species  possessed  a  single  or  a  double  series  of  cells ;  and  separated 
two  marked  forms — ^Betiolites  and  Bastrities.  McCoy  about  the  same 
time,  in  retaining  for  the  first  the  original  name,  proposed  Diplograp* 
sus  for  the  second. 

Mr.  Carmthers,  in  alluding  to  their  position  in  nature,  pointed  out 
their  affinity  to  the  Hydrosoa,  and  in  describing  the  characters  used 
the  terms  adopted  by  Huxley  and  Allman  for  that  group.  The  struc- 
ture of  the  graptolite  is  comparatively  simple,  the  trophosome,  or  por- 
tion destined  for  growth  and  nutrition,  consists  of  the  "  ooenosaro  "  or 
common  basis,  uniting  the  various  individuals  or  polypites,  the  in- 
vesting portion  being  the  periderm,  and  the  cup-like  receptacle  for  the 
polypite,  the  hydrotheca,  and  the  non-celluliferous  portion  is  formed 
by  the  hydrorhiza  or  root-like  termination,  and  the  hydrocaulis  or 
intervening  portion  to  the  hydrorhiza  and  first  hydrotheca.  The  tube 
of  the  poIyiMuy  strengthened  by  a  slender  axis  (always  present  in  the 
true  graptolite)  gives  off  hydrotiiecsd  at  regular  intervals,  as  Bastrites, 
or  is  partly  formed  of  the  coxgoined  bases  of  uniserial  or  biserial 
hydrotheo» ;  the  genera  Betiolites  and  Phyllograptns  somewhat  differ, 
— the  former  has  no  central  axis,  bat  an  internal  canal,  and  the  latter, 
with  a  solid  axis,  but  destitute  of  a  common  canal.  There  are  other 
genera  in  which  cells  have  not  been  observed,  and  Diotyonama,  the 
affinity  of  which  is  doubtful. 

Of  the  six  orders  of  oceanic  Hydrozoa  established  by  Professor 
Huxley,  the  Sertularidtt  are  tiie  forms  to  which  these  curious  Silurian 
fossils  are  most  neariy  allied.  From  the  comparison  instituted  by 
Mr.  Carmthers,  as  to  the  composition  and  parts  of  the  graptolite, 
but  differing  from  Sertularia  in  having  a  solid  axis  to  the  polypary ; 
and  the  general  differentiation  from  the  Bryosoa  was  also  pointed  out 
in  their  having  a  common  canal,  as  in  the  Hydrosoa.  The  genera 
were  succinctly  described  and  the  relations  to  each  other  mentioned — 
as  Cyrtograpsus  to  Graptolithus,  Dendograpsns  to  Cladograpeus,  and 
the  aberrant  forms  were  also  noticed.  Messrs.  Evans,  Hopkinson, 
and  Kent  made  some  observations  on  the  character,  affinities,  and 
geological  distribution  of  this  family,  which  appear  to  have  been  most 
numerous  during  the  Lower  Silurian  period  both  in  Europe  and 
America. 

BOYAL  BOTANIC  SOCIETY. 

On  Saturday  a  meetiog  of  this  society  was  held  at  the  gardens, 
Begent's  Park,  Lord  Alfred  Hervey  in  the  chair,  when  ten  new 
fellows  were  elected,  and  the  names  of  the  following  candidates 
read : — ^Mrs.  T.  H.  Bryant,  Mrs.  J.  Draper,  Mr.  J.  Farmer,  Mrs. 
Fleming,  Edwin  Lawrence,  LL.B.,  Miss  Llewellyn,  G.  B.  Payter, 
H.  I.  Yeitoh,  Mrs.  Burra,  and  Mrs.  Vincent.  Copies  of  the  new 
schedules  of  prizes  offered  for  competition  at  the  exhibitions  of  the 
coming  season  were  distributed.  In  addition  to  the  usual  prizes,  this 
schedule  comprises  several  novelties,  such  as  prizes  for  the  arrange- 
ment of  greenhouse  and  bedding  plants,  for  plants  and  fiowers  grown 
and  arranged  for  special  decorative  purposes,  for  fern-cases,  fiower- 
baskets,  &c.,  and  other  garden  accessories ;  and  a  special  division, 
headed  by  her  Boyal  Highness  Princess  Mary,  with  a  gold  medal,  de- 
voted to  ladies,  for  bouquets,  table  decoratives,  window-boxes,  ^. 
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BICHMOND  AND  NOBTH  BIDING  NATUBALISTS' 

FIELD  CLUB. 

The  oflual  monthly  meeting  was  lield  in  the  mnseam  on  Taeeday,  the 
8th  inst.,  at  8  o'clock  p.m.,  the  president,  Mr.  Wood,  F.G.SI.,  in  the 
chair,  who  exhibited  a  large  and  very  perfect  spine  of  Hyhodus  reticu- 
latuSt  Ag.,  and  an  eqoally  beantifnl  Extracrinus  Breareus,  Miller,  both 
from  the  lias  of  Lyme  Begis ;  blocks  of  carboniferous  limestone,  from 
near  Biohmond,  containing  specimens  of  fishes'  teeth,  proving  condn- 
sively  that  the  hitherto  supposed  distinct  genera  CteDopetalos  and 
Petalorhynchns  are  one  and  the  same  ;  a  charming  specimen  of  the 
fishes'  palate,  Janassa,  from  the  marl  slate  of  Middridge,  a  present 
from  Mr.  Dnff,  of  Etherley,  to  the  Earl  of  Enniskillen,  and  a  fine 
example  of  the  same  from  the  coal-shale  of  Carlnke,  out  of  hisf  lord- 
ship's collection,  illustrating  Messrs.  Hancock  and  Howse's  important 
paper  in  the  Annals  for  January ;  gigantic  bones  of  the  Iguanodon, 
dredged  np  from  the  Wealden,  at  Yentnor,  Isle  of  Wight — ^the  presi- 
dent explained  the  great  interest  of  this  formation,  it  being  the  earliest 
known  fresh- water  deposit,  and  the  seat  of  the  first  iron- smelting  in 
England ;  a  calculus,  presented  to  the  club  by  the  Bev.  J.  W.  Wilson, 
of  Kirby  Fleetham,  of  nearly  18  in.  in  circumference,  taken  from  tha 
stomach  of  a  horse — ^its  great  size  and  weight  caused  much  astonish- 
ment, and  elicited  an  interesting  explanation  of  these  curious  phe- 
nomena from  the  president  and  Dr.  Armstrong. 

ABrachiopodProduc<te«  ^anteus,  thelargest  of  this  important  family, 
from  the  Toredale  Bocks,  at  Gilling,  and  a  curious  malformation  of 
crab's  claw,  showing  the  wonderful  power  of  Nature  in  repairing  aoci-. 
dental  damages,  were  presented  by  Mr.  Leonard  Thompson. 

A  number  of  very  fine  goats'  skins,  from  the  mountains  north  of 
Inyemess,  combining  warmth  and  beauty  in  a  high  degree,  were  sent 
for  exhibition  by  Mr.  Barr. 


YOBKSHIBE  NATUEALI8T8'  CLXTB. 

Thb  annual  meeting  of  this  dub  was  held  on  Wednesday,  the  9th 
inst.,  at  Mr.  Graham's,  Market-street,  York ;  S.  W.  North,  Esq.,  in  the 
chair.  Mr.  C.  Lawton,  of  New-street,  was  elected  a  member  of  the  club. 
Mr.  C.  Wakefield,  the  secretary,  then  read  the  following  report  for 
1869  :— In  presenting  their  report  for  the  year  1869,  the  committee  of 
the  Yorkshire  Naturalists'  Club  have  to  congratulate  the  members  on 
the  continued  prosperity  and  increased  activity  of  the  club.  The 
monthly  meetings  of  the  club  have  been  regularly  held  and  generally 
well  attended,  although  there  is  still  room  for  improvement  in  the 
latter  particular.  Numerous  specimens  in  various  departments  of 
natural  history  have  been  e:chibited,  and  much  valuable  information 
has  thereby  been  elicited,  giving  sufficient  evidence  of  the  seal  and 
assiduity  displayed  by  some  of  our  Yorkshire  naturalists  in  the  culti- 
vation of  those  departments  of  soienoe  to  which  their  attention  is 
specially  devoted.  The  club  has  been  greatly  indebted  on  more  than 
one  occasion  to  Mr.  J.  F.  Walker,  and  also  to  Mr.  E.  Allen  for  the 
trouble  they  have  taken  in  bringing  numerous  geological  specimens  of 
great  interest  to  the  meetings,  and  explaining  the  characters  of  many 
interesting  and  rare  fossils  ;  to  Mr.  Graham  for  the  constant  supply 
of  objects  of  interest  with  which  he  has  supplied  the  meetings  ;  and 
to  Mr.  Hind  for  the  exhibition  of  numerous  specimens  of  entomology. 
During  the  past  year  the  following  papers  have  been  read  : — In  Feb- 
ruary, "On  the  Speeton  Clay  Formation,"  by  Mr.  £.  Allen,  F.G.8 ;  in 
April,  "  On  the  Classification  of  the  Cretaceous  Books  with  Beference 
to  the  Age  of  the  Cambridge  Phosphatio  Bed,"  by  Mr.  J.  F.  Walker, 
F.G.S. ;  in  June,  **  On  the  Chalk  Formation  in  general,"  by  Mr. 
E.  Allen ;  and  in  November,  "  On  the  Bed  Chalk,"  by  the  Bev. 
J.  F.  Blake,  F.G.S.  Six  new  members  were  elected  into  the  dub 
during  the  past  year,  and  the  total  number  of  hond-fide  members  now 
amounts  to  110. 

The  following  additioni  have  been  made  to  the  library  t — The 
Transactions  of  ths  Zoological  Sooisty  of  London,  vd.  vi.  parts  5  to  7, 
presented  by  Basil  T.  Woodd,  Esq. ;  Fur  Da/rwin,  by  Mr.  W.  S.  Dallas, 
the  translator;  and  Mr.  Wanklyn's  paper  on  some  new  species  of 
fossil  ferns  from  the  Bournemouth  leaf-bed,  by  Mr.  Walker ;  by  pur- 
chase, the  Report  of  the  Royal  Geographical  Soeieiy,  the  Zoologist,  and 
Entomologist's  Annual  for  1868.  In  conclusion,  your  committee  can- 
not but  regret  that  various  causes  have  operated  to  prevent  the  club 
taking  excursions  into  the  country,  and  hope  that  In  the  coming  sea- 
son they  may  be  able  to  arrange  several  excursions  which  cannot  but 
be  extremely  agreeable  as  well  as  useful.  They  will  not  only  tend  to 
make  the  members  better  acquainted  with  one  another,  but  will  also 
probably  furnish  many  matters  of  interest  for  our  monthly  meetings. 

The  committee  recommend  the  election  of  the  following  gentlemen 
as  officers  of  the  club  during  the  present  year :— President,  the  Hon. 
Ptoyan  Dawnay;  vice-presidents,  the  Bev.  Canon  Bey,  M.A.,  J. 
Leckenby,  Esq.,  F.G.S.,  S.  W.  North,  Esq.,  Bev.  G.  Bowe,  M.A., 
E.  Wood,  Esq.,  F.G.S. ;  and  Basil  T.  Woodd,  Esq. ;  treasurer,  E. 
Smallwood,  Esq.;  hon.  secretary,  Mr.  0.  Wakefield;  committee — 
E.  Allen,  Esq.,  F.G.8.,  W.  C.  Anderson,  Esq.,  D.  Graham,  Esq.,  T.  8. 
Noble,  Esq.,  F.B.A.S.,  and  W.  Procter,  Esq.,  M.D.,  F.C.S.    The  com- 


mittee have  also  much  pleasure  in  proposing,  as  honorary  member, 
W.  Mudd,  Esq.,  A.L.S.,  curator  of  the  Botanic  Gardens,  Cambridgs, 
who  has  written  several  books  and  papers  on  cryptogamic  botany. 

The  adoption  of  the  report  of  the  committee,  and  the  deotbn  of 
the  officers  and  honorary  members,  in  accordance  with  the  recom- 
mendation of  the  report,  was  proposed  by  Mr.  W.  C.  Anderson, 
seconded  by  Mr.  W.  A.  Phillips,  and  carried  unanimously. 

Mr.  Walker  proposed,  and  Mr.  Phillips  seconded,  that  the  thanks  of 
the  dub  be  given  to  the  officers  for  thdr  valuable  services  during  the 
past  year. 

The  members  then  sat  down  to  partake  of  refreshments,  most 
kindly  provided  for  them  by  Mr.  Graham,  after  which  Mr.  Andenoa 
proposed,  and  Mr.  Allen  seconded  a  vote  of  thanks  to  Mr.  Graham, 
who  briefly  thanked  the  meeting. 

A  similar  compliment,  on  the  motion  of  Mr.  Smallwood,  seconded 
by  the  Bev.  Canon  Baine,  was  paid  to  the  chairman,  after  which  the 
members  separated. 

BBIGHTON  AND  SUSSEX  NATUBAL  HISTOBY  SOCIETT. 

Fkbbuabt  IOtr. — ^The  president,  Mr.  T.  H.  Hennah,  in  the  ohaii. 
The  receipt  of  Catalogue  of  Works  on  the  Microscope,  by  B.  0.  fioper, 
from  the  author,  Microscopic  Objects  Figured  and  Described,  by  J.  H. 
Martin,  from  the  publisher,  and  ScnsNTiFic  Opinion,  from  the  editor, 
was  acknowledged. 

The  hon.  sec,  Mr.  T.  W.  Wonfor,  exhibited  a  collection  of  pSk, 
found  on  British  plants,  made  by  Mr.  W.  H.  Eidd,  and  read  a  desorip- 
tion  of  each  and  of  the  insects  producing  them,  drawn  up  by  the  ssme 
gentleman.    This  collection  is  intended  for  the  Brighton  Museum. 

Mr.  Wonfor  then  read  a  paper  on  **  Seeds.** — Commencing  with  the 
first  appearance  of  the  ovule,  in  the  unexpanded  flower  bud,  ai  s 
pimple  consisting  of  an  aggregation  of  cells,  its  gradual  devdopmsnt 
and  impregnation  by  the  pollen  together  with  its  several  parts  were 
traced,  until  the  perfect  seed  ready  for  dissemination,  and  contaJning 
within  it  the  embryo  of  the  future  plant,  was  fully  formed.    The 
various  modes  by  which  the  seed  is  disseminated,  the  great  number 
produced  by  some  plants,  the  power  possessed  by  some  seeds  of  resist- 
ing heat  and  cold,  and  the  wonderful  property  possessed  by  some 
seeds  of  preserving  their  vitality  under  apparent^  very  adverse  oir- 
cumstances,  for  long  periods  of  years,  were  next  discussed.    On  the 
subject  of  artificial  selection  it  was  pointed  out  what  might  be  done  in 
increasing  both  the  size  and  number  of  seeds  and  plants,  hy  carefdlj 
following  the  plan  adopted  with  such  success  in  the  case  of  oom 
grains  by  Mr.  F.  Hallett,  of  Brighton.     Seeds,  as  objects  for  the 
microscope,  were  next  discussed.    Having  spent  several  years  in  the 
collection  and  examination  of  the  seeds  of  wild  and  cultivated  plsnts, 
as  objects  for  the  microscope,  he  considered  few  things  in  the  vegetable 
kingdom  presented  such  diversity  of  form,  markings,  and  beautj. 
Although  unwilling  to  lay  down  any  law  for  classifioation,  by  meaniof 
the  appearances  of  seeds,  yet  often  in  the  case  of  unknown  seeds,  he 
had  been  able  to  name  the  family  to  which  they  bdonged,  from  certain 
peculiarities  common  to  many  plants  of  the  same  family.    Among 
some  of  the  most  interesting  families  might  be  mentioned  the  Scrophn* 
lariacesB,  containing  the  mulleins,  foxgloves,  figworts,  paulownias,  Ac. 
the  PapaveraceaB,  many  of  which  were  very  beautiful  objects ;  the 
CaryophyllaoesB,  a  pink  family,  containing  a  very  great  number  of  Tsry 
beautiful  seeds,  not  the  least  beautiful  being  the  common  chiokvesd 
and  ragged  robin  ;  and  the  Orchidacese,  characterized  by  what  had  been 
termed  the  appearance  of  net-purses  containing  a  single  gold  coin. 
The  majority  required  no  other  preparation  than  that  of  being  mounted 
dry.     Some,  like  the  orchids,  when  mounted  in  balsam,  formed  good 
polariscope  objects.    For  making  out  the  several  coats  of  the  seed 
and  the  embryo,  sections  out  on  the  plan  recommended  by  Dr.  Hsllifax 
gave  admirable  results. 

The  paper  was  illustrated  by  a  large  collection  of  seeds,  and  bj 
microscopic  preparations,  including  seotidns  showing  the  several  parts, 
made  by  Dr.  Hallifax. 

NATUBAL  HISTOBY  SOCIETY  OP  GLASGOW. 

Thb  fifth  meeting  of  the  session  was  held  on  Tuesday  evening,  the 
25th   Jan.,     in    the   library   of   Anderson's    University,    Professfv 
John  Young,  M.D.,  president,  occupying  the  chair.    Mr.  John  Bean- 
mont,  Gametbank  House,  810,  Sauchiehall-street,  was  elected  a  rem- 
dent  member.    The  secretary  exhibited  a  specimen  of  the  Shore-laik 
(Alcmda  alpestris),  which  was  shot  near  St.  Andrews  on  the  first  of 
the  present  month,  and  forwarded  by  B.  G.  Wardlaw  Bamsay,  Esq., 
of  White-hill,  Lasswade.    This  spedes  has  hitherto  been  regarded  as 
an  extremely  rare  British  bird,  and  in  all  works  on  the  orsiUiology  of 
this  country  not  more  perhaps  than  a  dozen  British  speoimens  have 
been    enumerated.    Mr.    Gray,    however,  remarked  that  during  his 
examination  of  Scottish  collections  during  the  last  six  or  eight  years 
he  had  seen  at  least  nine  specimens  that  had  been  captnred  north  of 
the  Tweed,  and  even  ventured  to  say  that  the  shore-lark  would  yet  be 
found  to  be  a  tolerably  regular  winter  visitant  to  the  eastern  shores 
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of  Sootiand.  Althongli  the  head-qnarters  of  the  speoies  might  be  said 
to  be  North  Amerioa,  where  it  was  widely  distributed  from  the  table- 
land of  Mexico  to  the  For  Coantries,  extending  its  range  as  far  as  the 
shores  of  the  Arctic  Sea,  it  was  donbtfol  if  the  small  flocks  which 
reaobed  Britain  came  from  that  part  of  the  world.  It  had  not  indeed 
been  definitely  settled  whether  the  shore-lark  of  North  Amerioa  and 
that  of  European  coantries  are  really  identical. 

Hr.  Thomas  Chapman  exhibited  two  cases  containing  a  nnmber  of 
qieoimens  of  Ceratoeanvpa  regaUSf  and  eight  other  species  of  interest, 
which  had  been  brought  alive  to  this  country  from  North  America  in 
February  last. 

The  following  papers  were  then  read  :— 

"  On  the  Claims  of  Natural  History  as  a  Branch  of  Education,"  by 
J.  W.  Allan,  Esq.,  in  which  the  author  advocated  the  teaching  of 
zoology  and  other  branches  of  natural  history  in  schools,  and  also 
that  it  should  occupy  a  more  important  place  in  the  curriculum  in  all 
uniTersltieB.  At  its  dose,  Professor  Young  made  some  lengthened 
remarks  bearing  on  the  different  aspects  of  the  question. 

"On  the  Introduction  of  the  Wild  Turkey  (Meleagris  galhpam) 
into  Argyllshire,"  by  John  Gilmour,  Esq. — ^The  author  of  this  paper 
mentioned  having  received  three  specimens  of  this  beautiful  bird — a 
male  and  two  females — from  the  Southern  extremity  of  Lake  Huron, 
in  Canada,  in  the  summer  of  1866,  since  which  time  various  broods 
had  been  suocessfally  reared  in  the  neighbourhood  of  Ardlamont, 
where  the  birds  had  been  allowed  their  full  liberty  in  the  woods.  At 
first  it  was  found  necessary  to  establish  a  brood  by  hatching  the  eggs 
under  common  barn-door  fowls,  but  the  young  birds  at  once  exhibited 
their  thoroughly  wild  nature  by  refusing  the  shelter  of  a  roof  and 
preferring  to  roost  on  trees.  One  of  the  birds  of  this  flock  (reared  in 
1867)— a  young  male — Mr.  Gilmour  described  as  a  very  handsome  bird, 
of  beautiful  plumage,  his  magnificent  bronzed  feathers  showing  to 
great  advantage  in  the  sunlight.  In  the  summer  of  1868  one  of  the 
hens  had  selected  a  site  for  its  nest  in  a  dense  thicket  of  ivy,  clothing 
the  sommit  of  a  high  and  precipitous  rock  where  it  managed  to  re- 
main unobserved  until  the  young  ones  were  hatched.  After  making 
the  discovery  of  this  nest,  Mr.  Gilmour  was  interested  by  observing 
the  manner  in  which  the  parent  bird  approached  her  secret  treasure. 
Taking  advantage  of  an  overhanging  tree,  the  wary  creature  invariably 
perched  there  first,  and,  after  walking  oautiously  along  a  branch, 
dropped  upon  the  nest,  on  which  she  sat  without  the  faintest  trace  of 
her  form  being  seen.  In  1860  the  hen  birds  disappeared  for  a  con- 
liderable  time  in  the  woods,  and  nothing  was  seen  of  them  until  each 
appeared  with  a  brood  of  about  a  dozen  healthy  chicks  feeding  in  the 
innall  grass  paddocks  at  the  edges  of  the  coverts  and  enjoying  the 
■Ttnshine.  While  the  young  ones  were  busily  engaged  in  feeding 
on  insects,  Ac,  the  old  birds  were  standing  on  the  alert  with  out- 
ttretohed  necks  ready  to  give  the  alarm  on  any  approaching  danger. 
On  being  suddenly  surprised,  these  quick-sighted  sentinels  would  at 
once  crouch  close  to  the  ground  with  a  warning  cry,  and  remain 
motionless  in  this  attitude,  the  young  ones  meanwhile  disappearing  as 
if  by  magic  in  the  surrounding  tufts  of  grass.  At  a  later  stage  of 
their  existence  these  broods,  which  spread  themselves  in  the  neigh- 
bouring moors  and  in  the  woods  adjoining,  were  killed  by  shooting 
parties,  the  beaters  having  disturbed  them  along  with  ordinary  game. 
Mr.  Gihn  our  also  mentioned  that  they  in  some  cases  squatted  so  close 
to  the  g  round  as  to  be  quite  invisible  among  the  withered  twigs  and 
ferns,  and  that  in  one  instance  he  had  actually,  in  firing  at  a  rabbit 
in  the  covert,  shot  a  young  wild  turkey  which  had  been  lying  con- 
cealed in  the  oourse  taken  by  the  rabbit.  Mr.  Gilmour  concluded  his 
highly  intereeting  paper  with  a  description  of  the  wild  bird  as  com- 
pared with  those  of  the  domestic  breeds,  remarking  that  it  possessed 
greater  symmetry  and  altogether  a  more  compact  form,  standing 
higher  on  its  legs,  and  exhibiting  other  o  haraoters  more  like  those 
of  a  game  bird  than  one  of  the  gallinaceous  order.  The  plumage  of 
the  male  especially  was  described  as  of  the  most  perfect  bronze  colour, 
Reaming  in  the  sunshine  like  a  splendid  coat  of  mail.  The  number 
of  eggs  was  stated  to  be  from  16  to  20,  and  the  time  of  incubation 
lasts  81  days. 

Iii  referring  to  the  wild  turkey  as  catalogued  by  scientific  omi 
ihologists,  Mr.  Gbay  mentioned  to  the  meeting  that  there  are  now  sup- 
posed to  be  three  different  species  of  Meleagris  besides  the  M,  oe«2Zato, 
of  Honduras  and  other  parts  of  Central  America,  namely,  M,  Ameri- 
e€mu9,  which  is  probably  peculiar  to  the  eastern  half  of  North 
Amerioa ;  M,  Meancana  of  Gould,  a  species  belonging  to  Mexico,  and 
extending  along  the  table-lands  to  the  Booky  Mountains,  the  Gila, 
and  the  Llano  Estacado ;  and  a  third,  the  M.  gaXlopa/oo  of  linnfBus, 
or  domesticated  Urd.  This  last  species  was  perhaps  originally 
indigenous  to  one  or  more  of  the  West  India  Islands,  whence  it  was 
taken  in  a  tame  state  to  various  parts  of  North  Amen.ca,  and  thence 
to  Europe  about  the  year  1620.  The  domesticated  bird  differs  from 
the  nearly  allied  wild  species  in  having  a  largely-developed  dewlap 
eactending  from  the  base  of  the  under  mandible  down  the  fore  part  of 
the  neek  to  its  base,  and  it  cannot  yet  be  said  to  be  a  settled  question 
aa  to  the  precise  original  stock  fiom  which  the  valuable  barn-yard 
breeds  have  descended. 


"Notes  on  the  Genera  of  Extinct  Fossil  Shells— Bellerophon  and 
Poroellia ;  their  Classification  amongst  the  MoUusca,  and  their  Distri- 
bution in  the  Silurian  and  Carboniferous  Strata  of  the  West  of  Scot- 
land," by  John  Young,  Esq. — ^Mr.  Young  stated  that  at  one  time  this 
interesting  group  of  shells  had  been  pUused  by  palsaontologists  among 
the  Cephalopods,  the  highest  divison  of  the  Mollusca,  and  regarded  as 
fossil  representatives  of  the  recent  ArgonautidaB,  which  possess  a 
symmetrically  coiled  shell,  as  in  Bellerophon  and  Porcellia,  but,  like 
them,  not  chambered  as  in  the  genus  Nautilus.  In  the  more  recent 
classification  of  the  Mollusca,  Bellerophon  and  Porcellia  are  now 
placed  amongst  the  Gasteropods,  and  in  that  division  termed  the 
Neucleobranchiata,  which  consist  of  entirely  pelagic  animals,  some 
having  shells,  others  none,  and,  according  to  Woodward,  swimming 
at  the  surface  instead  of  creeping  on  the  bed  of  the  sea.  Professor 
Owen  believes,  however,  that  from  the  thickness  of  the  shell  in  many 
of  the  species  of  Bellerophon,  they  may  have  been  adapted  to  protect 
their  owners  while  crawling  over  the  sea  bottom ;  for  it  can  scarcely 
be  insisted,  he  says,  that  all  were  necessarily  fioaters  on  account  of 
their  organization.  In  recent  seas  the  extinct  genera  are  represented 
by  the  genus  Atlanta  and  the  sub-genus  Oxygyrus.  In  palesozoio 
times  the  genus  Bellerophon  commenced  its  existence,  so  far  as  is 
known,  in  the  Lower  Silurian  period,  and  became  extinct  in  the 
Carboniferous.  It  is  represented  over  the  world  by  about  70  species, 
14  of  which  are  found  in  Western  Scotland,  viz.,  4  in  the  Silurian  rocks 
of  the  Girvan  valley,  Ayrshire,  and  10  in  the  carboniferous  limestone 
strata  of  the  districts  around  Glasgow — ^the  most  abundant  and 
characteristic  carboniferous  species  being  B,  urii  and  B.  decussatus, 
and  their  varieties.  The  rarer  genus  Porcellia  ranges  from  the 
Devonian  to  the  Trias  period.  Ten  species  have  been  found,  only  one 
of  which,  however,  P.  puzoai,  has  yet  been  discovered  in  the  lime- 
stone shales  of  the  Glasgow  district.  Mr.  Young  concluded  his  paper 
by  remarking  on  the  very  great  rarity  of  fossil  shells  of  this  group  in 
the  strata  of  secondary  and  tertiary  times. 

Business  being  then  concluded,  the  society  adjourned  till  the  last 
Tuesday  of  February. 


CORK  CUVIEEIAN  AND  AECHiEOLOGICAL  SOCIETY. 

Thb  fourth  meeting  of  this  society  for  the  session  1869-70  was  held 
in  the  library  of  the  Boyal  Cork  Institution,  on  Wednesday  evening, 
Feb.  2,  J.  Butler  Brenan,  Esq.,  B.A.,  Y.P.,  in  the  chair. 

Professor  Hawkins,  F.B.S.,  said,— -Some  time  ago  I  received  from  a 
gentleman  who  had  been  resident  in  Australia  a  series  of  bones, 
which  had  been  collected  in  Clifton  Plains,  Darling  Downs,  Queens- 
land. These  bones  were  found  to  consist  of  lower  jaws  of  several 
extinct  forms  of  kangaroos,  some  of  which  were  considerably  larger 
than  the  greatest  of  the  living  species  of  these  marsupials  which  now 
inhabit  Australia.  Besides  jaws  other  bones  were  found  appertaining 
to  these  extinct  kangaroos.  The  remains  of  a  very  much  larger  form 
of  marsupials  than  even  the  extinct  kangaroos  were  also  among  this 
collection  of  bones.  These  consisted  of  portions  of  lower  jaws,  also 
fragments  of  the  skull,  detached  molar,  and  incised  teeth,  together 
with  the  articulating  surface  of  some  of  the  bones  of  the  extremities. 
To  one  of  the  animals,  of  which  these  larger  bones  had  formed  a  por- 
tion of  the  skeleton,  Professor  Owen  has  given  the  name  Dipsotodon, 
on  account  of  the  two  large  tusks  in  the  front  part  of  the  lower  jaw, 
naming  it  specifically  Australis,  from  ^e  country  which  has  afforded 
these  remuns.  The  bones  which  belong  to  this  gigantic  form  of  mar- 
supial were  first  obtained  by  Sir  Thomas  Mitchell  from  Wellington 
Valley ;  and,  subsequently,  the  banks  of  the  Candamine  Biver  have 
been  a  fertile  source  of  their  remains.  The  character  of  the  teeth 
and  their  arrangement  at  once  indicate  the  affinity  of  the  Dipsotodon 
to  the  kangaroos.  In  size,  however,  it  far  exceeded  any  form  of  this 
genus  of  animals  either  living  or  extinct.  The  skull  of  the  Dipsoio- 
don  Australis  was  3  ft.  in  length,  and  in  size  the  molar  teeth 
approach  near  to  those  of  the  rhinoceros.  It  also  differed  materially 
in  the  relative  proportion  of  its  fore  and  hind  extremities  from  the 
kangaroo ;  the  latter  having  the  fore  extremities  of  small  size,  while 
the  hind  extremities  are  largely  developed.  The  Dipsotodon  had  these 
extremities  more  nearly  equal  in  size,  and  in  this  respect  somewhat 
resembled  the  Western  wormbak.  The  Dipsotodon  approximated  in 
size  and  bulk  to  the  Western  rhinoceros.  Besides  the  remains  of  the 
Dipsotodon,  another  newly  allied  creature  has  left  its  remains  in  the 
mud  of  the  banks  of  the  Candamine  Biver.  This  extinct  form  of 
marsupial  has  received  from  Professor  Owen  the  name  Notothesium, 
signifying  *'  beast  of  the  south."  This  genus  was  aUo  of  gigantic  size. 
It  differs,  however,  from  ths  Dipsotodon  in  the  comparatively  small 
size  of  the  lower  incisor  teeth.  Two  species  of  Notothesium  have 
been  found  in  Australia,  the  one  named  Ninerum,  and  the  other 
N.  Mitchellii, 

Mr.  Bobert  Day,  jun.,  F.S.A.,  recorded  the  discovery  during  the 
past  month  by  a  labouring  man  in  the  county  Boscommon,  of  a  hoard 
of  bronze  fragments,  weighing  sixteen  pounds,  which  he  had  an 
opportunity  of  examining,  ind  the  better  part  of  which  he  purchased 
in  Mullingar.    The  entire  "  find  "  consisted  of  250  fragments,  among 
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wbieh  portions  of  bronze  bovb  and  Temeli  of  dUfewnt  degnm  of 
tbifcknots  were  obeerrable ;  elso  parte  of  Celte  and  spev-heitdi,  and 
the  broken  portions  of  a  brooxe  leabbard.  The  findinip  of  tbis  is  of 
interest,  as  no  sndi  olq^ct  has  Utberto  oeeuiied  in  the  British  lales. 
As  well  ss  eaa  be  judged  from  the  parte  that  temain,  it  was  made  for 
one  of  those  long  daggers,  wide  at  the  base  and  tapering  to  a  pofait, 
one  of  whieh,  with  pieces  of  the  leabbard,  were  ezMbtted ;  also,  three 
bronze  eelts,  of  the  foil  locketted  tjpe,  sad  some  other  fragmente 
from  the  same  find.  He  remsrked  thsA,  from  the  breakage  in  aD  the 
pieces  being  of  great  age,  none  showing  a  recent  fractore,  sad  from 
the  nsflloes  charaoter  of  the  find^  the  three  oelte  being  unfit  for  nse, 
two  having  imperfect  catting  edges,  and  the  other  a  break  in  the 
locket,  that  tb^  were  intended  for  meltipg  down  and  re-casting  into 
more  pcorfeet  weapons  or  implemente.  And  this  being  the  case,  the^ 
add  another  link  to  the  chain  of  eridenoe  which  teUs  ns  that  these 
earlj  bronze  tools  were  made  in  this  island.  The  greater  number  of 
the  fragmente  were  worthless,  save  for  their  metal  ralne ;  and  these 
onlj  were  bronght  awaj  which  could  be  identified  as  giving  a  character 
to  the  hoard.  He  also  showed  a  small  bronze  dagger,  locketted, 
resembling  ilg.  350,  p.  465,  Cat.  B.LA.,  and  an  early  copper  celt  from 
Athlone. 

Dr.  Caolfield  read  a  copy  of  a  petition,  which  he  said  he  found  in 
the  Public  Becord  Office,  London,  presented  at  Whitehall  on  behalf  of 
the  citizens  of  Cork,  Hot.  15, 1630,  before  the  following  members  of 
the  Friry  Council,  viz. :— Lord  Yiscount  Dorchester,  Lord  Yiscount 
FalUaad,  Ijord  Viscount  Grandison,  the  Lord  Bidiop  of  London, 
Viscount  Chamberlain,  and  Mr.  Secretary  Coke.  The  document  is 
signed  by  "  William  Becher." 

Mr.  Hodder  Westropp  exhibited  an  ancient  Inah  bronze  crucifix, 
and  also  a  sketoh  of  the  Glasgow  Bell  Shrine,  now  in  the  museum 
of  the  Scottish  Antiquaries,  which  affords  a  suggestion  as  to 
what  purpose  a  crucifix  had  been  originally  applied.  The  Glasgow 
Bell  Shrine  is  represented  with  a  crucifix  on  one  side  of  it.  The 
omoifix  exhibited  was,  in  all  probability,  originally  similarly  placed  in 
a  bell  shrine.  The  feet  of  the  crucifix  must  have  been  over  the  k^- 
hole,  as  they  more  ss  a  pivot,  evidently  for  the  purpose  of  allowing 
the  insertion  of  the  key.  From  ite  bearing  the  so-called  "jupon," 
which  is  a  peculiarity  of  the  figures  of  Christ  oi  the  12th  century,  it 
must  obviously  belong  to  that  date. 


BOSTON  (U.S.)  SOCtBTT  OF  NATUEAL  HISTOBT. 

Dbcixbbb  15th,  1869.— The  president  in  the  chair.  The  follow- 
ing paper  was  presented: — "Kotes  on  the  Mammals  of  Iowa,"  by 
J.  A.  Allen.— 'The  present  list  of  the  mammals  of  Iowa  is  based  mainly 
upon  notes  gathered  during  three  months  spent  in  that  Steto  in  the 
summer  of  1867,  for  the  purpose  of  collecting  and  studying  its 
animals  and  plante.  It  seeming  desirable  to  make  the  list  a  complete 
one,  a  few  species  have  been  inserted  upon  the  authority  of  other 
authors,'  whUe  a  few  others  are  given  from  their  known  occurrence  in 
nearly  all  the  a4ioining  Stotes,  though  not  to  my  knowledge  yet  re- 
ported from  this.  The  whole  number  enumerated  is  forty-eight,  and 
probably  but  two  or  three  remain  to  be  added  to  perfect  the  list  of 
the  indigenous  mammals  of  the  Stete.  Attention  is  also  oiUed  to 
such  others  as  are  most  likely  to  occur.  If  three  or  four  northern 
ones  be  found  to  reach  the  northern  parts  of  the  State,  the  whole 
number,  including  the  introduced  house  rate  and  mice,  may  be  increased 
to  about  fifty-five  or  fifty-six,  which  is  a  number  somewhat  greater 
than  is  found  in»  any  of  the  Atlantic  Stetes,  excluding  the  marine 
species,  the  seals  and  cetaceans. 

Through  the  kindness  of  Dr.  C.  A.  White,  the  able  Director  of  the 
present  Geological  Survey  of  Iowa, — to  whom,  and  to  his  excellent 
assistant,  Mr.  Orestes  H.  St.  John,  I  am  greatiy  indebted  for  assist- 
ance,— I  was  enabled  to  pass  a  considerable  part  of  this  time  with  one 
of  his  exploring  parties,  and  to  traverse  large  portions  of  nine 
counties.'  These  are  situated  a  little  to  the  sonth-west  of  the  centre 
of  the  Stete,  and  embrace  an  area  nearly  sixty  miles  square ;  and  to 
this  region  most  of  my  special  remarks  refer.  Large  portions  of  this 
tract  were  then  in  a  nearly  primitive  condition,  many  of  ite  broad 
prairies  being  still  undisturbed  by  the  plough.  Yet  the  hunter  and  the 
**  first  settier"  had  passed  over  it  and  destroyed  or  driven  away  many 
of  the  larger  mammals.  But  the  recent  presence  of  these  animals  here 
was  still  fresh  in  the  minds  of  the  older  settiers,  many  of  whom  had 
witnessed  and  assisted  in  their  rapid  extirpation. 

Iowa  being  situated  in  a  prairie  region,  it  necessarily  differs  consi- 


>  The  workt  to  whioh  I  am  ohleflr  indebted  are  the  admirftble  Tolomea  of  Pro- 
feteor  Spenoer  P.  Beird,  on  the  Mammal$  of  North  Anuriea;  Aadabon  and  Beoh- 
num'e  Quadimp^dt  qf  Ntnik  Am^rieat  the  late  Ifajor  Bobert  Eenoicotf  •  papen 
00  the  Mammels  of  Northern  Illiaoie  (See  Patent  OiBoe  Beporto,  Afrrionltore,  for 
186fl  sod  1867,  and  Tran§aeluma  qf  tkt  IlUnoit  Siatf  AgrieuUural  SoeUiv,  vol.  i. 
186S-1864,  p.  680) ;  and  Dr.  F.  Y.  Hayden'i  yaluable  artiole  on  the  "  OeoW  and 
Natural  History  of  the  Upper  Mieioari,"  pnbliihed  in  the  Trmuaetunu  qf  Oe 
Am^riean  Philoiophieal  SoeUt^  (vol.  xli.  2ndierles). 

*  BaUae,  Onthrie,  Boone,  Greene,  OarroU,  Oraw(brd«  Bso,  Oslhonn,  and 
Audnboa* 


derably  in  the  general  ehaiacter  of  ite  fanna,  and  espedally  in  respect 
to  ite  mammalia,  from  that  of  the  wooded  portion  of  the  United 
States  to  the  eastward,  as  all  who  have  given  attention  to  the  geo- 
graphical distribntion  of  animals  mnst  be  aware.  Tet  we  do  not  in 
this  State  fairly  enter  upon  the  so-called  Middle  Province  of  the  ooa« 
tinent,  which  difEsrs  so  markedly,  both  in  fauna  and  flora,  from  the 
Eastern  Ptovince.  A  great  change  in  the  fanna  and  flora  is  met  with, 
however,  at  the  point  of  junction  of  the  wooded  and  woodless  regioni 
of  the  eastern  half  of  the  continent,  whioh  in  the  latitude  of  lows 
occurs  more  than  a  hundred  miles  to  the  eastward  of  that  Stete.  At 
this  point  as  great  and  as  abrupt  a  change  occurs  as  usually  takes 
place  between  two  oontiguoas  fannal  diatricte,  one  of  which  lies  te  the 
north  or  to  the  south  of  the  other,  or  where  the  line  of  division  Is  sn 
isothermal  one,  separating  different  dimatic  and  zoological  aones.  A 
few  only,  if  any,  of  the  species  embraced  in  this  list  seem  to  find  their 
eastern  limit  of  distribntion  in  this  Stete ;  but,  with  two  or  three  ex- 
ceptions, they  range  through  southern  Wisoonsin,  Illinois,  and  even 
into  north-westem  Indiana  and  southern  Michigan,  or  to  the  easten 
limit  of  the  prairies.  Also,  with  very  few  exceptions,  none  an  n- 
stxieted  to  it  in  either  their  northward  or  southward  range.  A  few  of 
the  more  northern  speciee,  whoee  southern  range  is  restricted  to  the 
southern  border  of  the  Alleghanian  fauna,  may  reach  the  noitheni 
counties  of  Iowa,  as  a  few  eesentiaUy  southern  species  may  i^proaoh, 
or  even  be  found  occasionally  within  ite  southern  borders.  Iowa  ii 
hence  mainly  embraced  within  the  Carolinian  fauna,  at  least  so  far  as 
ite  mammals,  birds,  and  reptiles  are  concerned,  though  geoerallj 
heretofore  supposed  to  belong,  in  great  part,  at  least,  to  the  Allecifas- 
nian.  Among  the  strictly  prairie  mammals  represented,  are  at  least 
four  rodente  (SpermophiUts  trideeemAvneatus,  8.  FSranklinii,  Gtomys 
bursorius,  Hesperomys  Michiganensis)^  two  carnivores  (Cants  ZaMuu, 
Tcuridea  Americana),  and  at  least  one  insectivore  (Scalops  argeiUabis), 
Only  one  eastern  species,  the  red  squirrel  (Sciurus  Hudsonius),  appears 
to  find  at  the  prairie  line  ite  western  limit,  if,  as  some  have  suppoeed, 
it  be  true  that  this  animal  does  not  range  across  the  oontineiit. 
Hence  the  difference  between  the  mammalian  fauna  of  the  prairies  of 
the  Upper  Mississippi  valley  and  that  of  the  forest  region  to  the 
eastward  oonsiste  in  the  addition  of  a  number  of  species  peculiar  to 
the  prairies. 

Since  all  the  larger  species  of  mammalia  are  everywhere  lapidiy 
disappearing  before  the  revolutionising  influences  of  oivUiiation,  and 
since  great  and  general  changes  occur  in  the  f aunal  and  floral  featnxes 
of  every  country  when  brought  under  cultivation,  it  becomes  a  matter 
of  unusual  interest  to  preserve  as  correct  a  record  as  possible  of  the 
primitive  conditions  of  our  own  country  in  this  respect,  for  compa- 
rison with  ite  subsequent  altered  stetns,  as  well  ss  a  history  of  the 
change.  The  natural  history  of  Iowa  is  of  course  now  far  from  an 
unexplored  field,  yet  I  find  that  no  adequate  record  of  ite  animals  and 
plante,  nor  of  those  of  the  country  immediately  a4i<nning,  has  as  jet 
been  made.  I  have  hence  no  hesitancy  in  presenting  the  few  notei 
that  follow  concerning  some  of  the  mammals  of  this  State.  The 
author  then  proceeds  to  give  a  descriptive  catalogue  of  tiiese 
mammalia. 


FOREIGN  ACADEMIES. 


THE  FBENCH  ACADEMY. 

PABI8,  FsBBUABT  7th.— At  this  meeting  the  Academy  elected  a  oo^ 
respondent  in  place  of  Sir  Boderick  I.  Muxdhison,  elected  foreign 
associate. 

A  list  of  candidates  for  this  vacancy  was  presented  by  the 
section  in  the  last  secret  oommittee  in  the  following  order: — 
In  the  first  line,  Herr  Carl  Frie<3brich  Naumann  of  Leipaie; 
in  the  second  line,  alphabetically  placed,  MM.  Abie  of  Tifiis, 
Gusteve  Bisohoff  of  Bonn,  Ami  Bon6  of  Vienna,  Dana  of  New 
Haven,  Yon  Dechen  of  Bonn,  Domeyko  of  Santiago,  James  Hall 
of  Albany,  Yon  Hauer  of  Vienna,  Yon  Helmersen  of  St.  Peters- 
burg, Charles  T.  Jackson  of  Boston,  Ejerulf  of  Christiania,  Yon 
Kokscarow  of  St.  Petersburg,  William  Logan  of  Montreal,  W.  H. 
Miller  of  Cambridge,  Ferdinand  Boemer  of  Breslau,  Scaoohi  of  Naples, 
Angelo  Sismonda  of  Turin,  Studer  of  Berne.  Herr  Naumann  re- 
ceived, out  of  44  votes,  27;  Dr.  Miller,  10;  Herr  Stoder,  5;  Sefior 
Domeyko,  2. 

Among  the  correspondence  presented  as  usual  by  M.  Dumas  were  :— 
A  note  by  M.  B^chaimp  on  blood  corpuscles. 

A  new  memoir  by  M.  Berthelot,  on  the  synthesis  of  the  organic 
acids. 

A  note  by  M.  Lenormant  on  the  Asiatic  origin  of  the  horse  and  the 
African  origin  of  the  ass,  proved  by  means  of  philological  data. 

A  new  memoir  by  M.  Manmen^  on  the  theory  of  chemical  action. 

M.  H.  St.  Claire  Deville  presented  a  fresh  note  by  MM.  Troost  and 
Hautefeuille  on  the  heat  of  combination  of  silioium  with  chlorine  and 
with  oxygen.    The  authors  have  obtained  the  following  results  :• 
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gmnme  of  amorphous  olioiaiii  disengages  7,880  calories  in  nniting 
with  oxygen,  5,680  in  nniting  with  chlorine,  and  290  in  paesisg  into 
the  orystalline  modification;  and  one  gramme  of  silicinm  oldoride 
evolyea  in  reacting  on  140  times  its  weight  of  water  2,915  calories. 
From  these  nnmbers  and  those  obtained  by  the  authors  for  carbon,*  it 
will  be  fonnd  on  calculation  that  one  eqaiT«lent  of  silidnm  disengages 
more  than  twice  as  much  heat  as  one  equivalent  of  carbon  in  nniting 
with  the  same  quantity  of  oxygen.  When  the  carbon  passes  to  the 
state  of  oxide  of  carbon  only,  it  disengages  about  a  third  of  the  heat 
that  the  same  weight  of  silicinm  does  in  passing  into  silica.  These 
facts  are  applied  by  the  authors  to  the  explanation  of  some  of  the 
phenomena  observed  in  metallurgical  operations  where  silicious  cast- 
irons  are  employed. 

M.  Faye  presented  a  note  by  M.  Laussedat,  a  note  explanatory  of  a 
graphic  method  for  determining,  without  the  aid  of  calculation  the 
diiferent  drcumstanoes  of  eclipses,  both  solar  and  lunar.  This  method, 
which  is  only  the  realization  of  an  idea  of  Lagrange's,  may,  in  the 
opinion  of  M.  Faye,  be  of  use  in  enabling  the  diiferent  sones,  where  a 
given  phase  will  be  yisible,  to  be  quickly  and  clearly  ascertained. 

Obaervations  on  the  zodiacal  light  by  M.  Heis  were  also  presented 
by  M.  Faye. 

Attention  was  called  by  M.  H.  St.  Claire  DerilJe  to  a  very  abundant 
fall  of  snow,  which,  according  to  a  letter  from  M.  Naudin,  happened 
in  Bousillon  on  2l8t,  22nd,  and  28rd  ult.  The  snow  fell  without 
intermission  for  forty-four  hours,  and  accumulated  to  a  mean  height  of 
li  metres. 

M.  I>eTllle  also  stated  that,  by  a  letter  from  Gorseix,  the  eruption 
of  Santorin  was  still  active.  Gaseous  emanations  are  constantly 
ocouiring. 

A  note  by  M.  Bouohotte  was  presented  by  M.  E.  Becquerel  on  a 
modification  and  simplification  of  Holtz's  electrical  machine. 

A  report  by  M.  de  St.  Ydnant  was  read  on  a  work  by  M.  L^yi,  pre- 
sented in  1867,  the  object  of  which  is  the  mathematical  study  of  the 
pressure  of  earth  against  walls  sustaining  it.  In  conformity  with  the 
oonohiaions  of  the  report,  the  Academy  voted  the  insertion  of  this 
memoir  with  those  from  foreign  savants. 

After  the  meeting  the  Academy  went  into  secret  committee. 


THE  VIENNA  ACADEMY. 


VixNUA,  Januabt  7th. — ^The  secretary  laid  before  the  meeting  the 
following  memoirs  received : — On  some  constituents  of  the  fruit  of 
Cerasus  acida,  Borokh.,  by  Professor  Bochleder  of  Prague. 

On  a  spiral  valve  in  the  veTM,  porta  of  the  Bodentia,  by  Herr  Hofrathe 
and  Professor  Hyrtl. 

Herr  Haidinger  presented  a  note  from  M.  Mennier,  of  Paris,  on 
Yiotorite  or  Enstatite  from  Deesa,  in  Chili,  contained  in  the  meteoric 
iron  found  there,  which  differs  from  other  varieties  in  being  quite 
oolonrless,  and  transparent,  and  containing  not  a  trace  of  iron.' 

Pkofessor  Unger  sent  in  a  memoir  for  publication  in  the  SitzungS' 
herichte  of  the  Academy,  on  the  fossil  reed-mace  (Tjrpha).  Though 
recent  investigations  have  shown  the  presence  of  the  genera  TjphA 
and  Sparganium  in  tertiary  deposits,  many  remains  of  the  former 
genus  have  been  regarded  as  reeds  (Arundo).  The  author  endeavours 
to  eetablish  with  certainty  the  very  wide  distribution  for  the  genus 
T^pha  first  indicated  by  B.  Stur. 

Herr  £.  Maoh  sent  in  a  description  of  an  apparatus  for  observing 
BooorQus  vibrations. 

Br.  Samuel  K6nya  sent  in  an  account  of  the  results  obtained  by 
him  of  an  examination  of  the  bitter  spring  of  Weilutza  not  far  from 
Jassy  in  Boumania.  It  proves  to  be  rich  in  both  Glauber's  and 
Epsom  salts. 

A  work  by  Herren  J.  Bumpf  and  F.  Ullik,  entitled  the  TJUman- 
nite  (nickel-antimony  pyritee)  of  Waldenstein  in  Eaemten,  was  sent 
in  by  Herr  Professor  Peters. 

I^.  Qraber  sent  in  a  memoir  on  the  Orthoptera  found  in  the  level 
diatriots  of  the  Austrian  Alps. 


BOTAL  ACABEMT  OF  BELGIUM. 

SdSKCB  Sbction,  Bbcbmbbb  4th.— On  the  report  of  MM.  SteioheU) 
Xiagre,  and  Catalan,  the  section  decided  to  publish  in  the  memoirs  of 
the  Academy,  a  work  by  M.  P.  Gilbert,  on  a  property  of  functional 
detorminanta  and  its  implication  to  the  development  of  implioit 
fonotioiis. 

The  next  report  was  on  a  work  by  M.  Neuberg,  entitled  studies  on 
tetrahedio  co-ordinates.  Following  the  recommendations  of  the  re- 
porters, the  section  voted  the  insertion  of  this  work  in  the  memoirs  of 
the  Academy. 

THE  BEBLIN  ACABEMT. 

At  a  recent  meeting  of  this  Academy,  a  paper  was  read  on  the  dia- 
thenii«n<7  of  a  seriee  of  bodies  for  obscure  rays  of  heat,  by  Herr 


Schultz-Sellaok.  Most  bodies  are  athermanous  for  obscure  rays 
emitted  by  a  surface  at  100°  C.  coated  with  lamp-black;  there 
exists,  however,  a  certain  number  of  substances  which  transmit, 
even  when  in  greater  thickness  than  one  millimetre,  a  notable 
portion  of  rays  from  such  a  source.  The  principal  of  these 
are: — ^rook  salt,  fluorspar,  sulphide  of  carbon,  tincture  of  iodine, 
bromine,  and  sylvine  or  potassium  chloride,  that  is,  certain  elements 
and  certain  compounds  of  chlorine,  fluorine,  and  sulphur.  The 
author  has  recognized  the  same  property  not  only  in  aU  chlorides, 
but  in  all  bromides,  iodides,  and  fluorides  of  simple  bodies,  which  he 
has  been  able  to  bring  into  a  condition  which  permits  of  this  form  of 
experiment.  He  finds,  likewise,  that  a  oertain  number  of  sulphides 
possess  this  property. 

Another  interesting  point  ascertained  by  the  author  is  that  selenium, 
blende,  chloride  of  silver,  bromide  of  silver,  bromide  of  potassium,  and 
iodide  of  potassium  absorb  the  dark  rays  less  than  those  from  a 
luminous  gas  flame. 

BOYAL  INSTITUTION  OF  LOMBAEBY. 

Milan,  Becbmbbb  9th. — The  vice-president,  Signer  Castiglioni,  read 
the  second  part  of  notes  and  observations  on  the  instruction  and  edu- 
cation of  deieJ-mutes.. 

Professor  Porta,  read  the  concluding  part  of  his  memoir  on  the 
ligature  of  the  large  arteries. 

A  paper  on  the  prevention  of  pellagra,  was  read  by  Br.  Lombroso. 

The  election  of  a  vice-president  for  the  year  1870-71  was  then  pro- 
ceeded with.  The  following  were  the  results  of  the  balloting : — 
Brioschi,  16  votes ;  Yerga,  8 ;  PoUi,  4.  Signer  Briosohi  having  ob- 
tained more  than  two-thirds  of  the  votes,  according  to  the  requirements 
of  the  bye-laws,  was  therefore  declared  duly  elected. 


'  8«e  ScnvTxno  Orurioir,  vol.  iii.  p.  167. 


>  JWif.,Tol.U.p.670. 


NOTES  AND  MEMORANDA. 


■  Ol 


Old  Change  Miorosoopioal  Booiety. — ^The  handsome  rooms  of 
the  City  Terminus  Hotel  were  made  very  gay  last  evening  by  the 
fourth  annual  soiree  of  the  Old  Change  Miorosoopioal  Society. 
Thoroughly  lighted,  glittering  with  hundreds  of  scientific  instruments, 
pictures,  flowers,  and  works  of  art,  and  animated  with  the  movement 
of  some  1,200  ladies  and  gentlemen  in  evening  dress,  the  scene  was 
naturally  an  extremely  brilliant  one.  As  a  microsoopio  exhibition  this 
conversaxione  has  never  been  surpassed.  The  large  hall,  though  not 
sufficiently  spacious  to  accommodate  all  that  was  to  to  be  seen,  con- 
tained the  chief  articles.  Upon  three  tables,  each  stretching  along 
the  entire  length  of  the  hall,  about  250  microscopes  were  arranged, 
one  of  the  tables  being  devoted  to  the  flne  collection  of  instruments 
owned  by  the  society  itself,  and  the  remainder  to  contributions  from 
the  fellows  of  the  Boyal  Microscopical  Society,  Quekett  Club,  North 
London  Naturalists'  Club,  and  several  private  gentlemen  and  well- 
known  manufacturers.  The  objects  of  interest  were  much  too 
numerous  to  particularize,  but  a  well-compiled  catalogue  directed  the 
visitors  to  the  best  specimens.  Insect  life,  as  a  matter  of  course,  was 
familiarly  dealt  with  in  all  its  forms,  and,  in  addition,  there  were 
pointed  out  a  hair  from  the  hapless  King  Theodore's  head,  some  of  Br. 
Carpenter's  recent  dredgings  from  the  North  Sea,  and  a  bit  of  human 
skin  from  the  **door  of  the  Treasury,  Westminster  Abbey."  The 
vegetable  and  mineral  kingdoms  had  departments  of  their  own,  and 
another  portion  of  the  hall  was  set  apart  for  the  exhibition  of  new 
and  recent  inventions  in  microscopic  science. 

A  Monater  Telescope. — ^Messrs.  Cooke  &  Sons,  of  York,  says 
Applied  Science,  have  just  completed  the  largest  refracting  telescope 
ever  constructed.  The  tube,  which  is  cigar-shaped,  is  32  ft.  long, 
and  in  the  centre  8  ft.  6  in.  diameter,  whilst  the  object  glass  is  25  in. 
diameter.  A  metal  pilhur  upon  which  it  stands  is  20  ft.  high,  and 
about  6  ft.  diameter  at  the  base.  At  the  top  of,  and  within  the  pillar, 
is  a  driving  clock,  the  weights  of  which  oooupy  the  lower  hollow  of  the 
same  part  of  the  instrument.  The  order  for  the  telesoope  was  given 
five  years  ago  by  Mr.  Newall,  submarine  cable  manufacturer,  of  Gates* 
head,  into  whose  possession,  at  the  latter  place,  it  is  now  in  course  of 
removal.  It  is  the  intention  of  Mr.  Newall  to  erect  an  observatory 
for  its  accomodation  in  Madeira. 

Another  New  Bye.— The  aniline  dyes,  it  seems,  have  now  a  rival 
which  not  only  vies  with  them  in  brilliancy  and  variety,  but  is  of  a 
less  fleeting  or  more  flxing  character.  The  new  colouring  matter, 
according  to  the  Mechanics'  Magasiine,  is  a  purely  vegetable  extract, 
the  plant  from  which  it  is  obtained  being  imported  from  the  western 
parts  of  Africa,  and  also  from  the  West  tidies.  The  colouring  matter 
ia  variously  treated,  according  to  the  colours  required  and  the  dyes  to 
be  prepared  from  it.  The  process  of  production  is  carried  on  with 
machinery  of  a  special  character,  whidi  has  been  designed  by  the 
patentees,  Messrs.  Walker  &  Co.,  for  this  manulaoture.— -Builder. 


SOIBNTIPIC   OPINION. 


Chemical  Ajudytia  of  •  Bunple  of  Exbvot  of  Meftt. — An 
uiKljsis  of  eitract  of  meat  bj  Hen  Beichudt  ii  giTcn  in  Dingler'i 
Polytecliniichti  Jovrnal.  The  lample  w&s  prepared  bf  t,  private  firm, 
and  yielded,  on  uialjsu,  the  follawing  retnlta  ; — Fortian  solDblft  in 
alcohol  (of  83  per  cent,  atrength),  80  76  per  cent.;  irater,  16peroent.{ 
fatty  matter,  0-2  per  cent.;  mtroffan,  999  peroeot. ;  aah,  2136  pat 
cent  (ooDtaiiuiig  potaMa,  9*0  per  cent.  0  loda,  2-3  per  cent,  i  pho«- 
pborio  aciid,  6  1  per  cent.  These  reanlta,  a*  oompared  with  liebig^s 
and  the  Pra  Bentoa  extracts,  are  itated  ij  the  anthor  to  be  in  faToor 
of  the  extract  tested  by  him  for  HU.  Bnsohsnlhal  &  Co. 

The  VaEaday  Uomorlal.— The  mbaiiriptioDS  to  the  [Wadaj  me- 
morial have  only  reached  ^£1,400,  A  monnmant,  it  is  aaiil,  is  to  be 
erected  in  tfae  Sritish  Uiueom.  This  is  all  the  present  generation  ot 
Englishmen  seem  inolined  to  do  to  perprtnate  the  memory  of  the 
greatest  philosopher  of  their  time. — Medical  Timti  and  Oa»eUe. 


-  J.  --CO  ...-."Sj- 


SCIENTIFIC  DIARY, 

WEDKBSDAY,  Febnur;  10th. 
Ducie^ of  Arts,  S  p.m.    "On  Emigration,"  b;  Thomas  Plmnmer,  Esq. 
Boyal  Sooie^  of  Literature,  8.80  p.m. 
HctAorological  Society,  7  p.  m. 
Boyal    Hoiticultuial    Society.       £ihibitloii   of    Chinese    I'rimulas  and 

Royal  Society  of  LIteratare,  8. 30  p.m.     "  Coffins  and  Hummles  dEaoorered 

in  E^pC  during  the  Visit  of  H.R.H.  the  Prince  ot  Wales,"  by  Dr. 

Bircb. 

THURSDAY,  I7th. 
Royal  Society,  8.30  p.m.    "On  a  Distinct  Form  of  Tranrient  Hemlopsta," 

by  HubCTt  Airy,  M.D,     "Account  of  Chs  Crest  Uelbonme  Telssco[«, 

fn>m  April,  1868,  to  its  comcaencemeDt  of  Operations  in  Australia,  in 

]8*>B,"by  A.  Le  Sueur. 
Bocioty  of  Antiqoaries,  8.80  p.m.     "  Anoieut  Monastic  InTsntoriee,"  by 

the  Rev.  M.  E.  C.  Waloott.     "On  some  Roman  Antiquities,"  by  B. 

Sharp,  Esq.,  F.H.A. 
Linnean  Society,  8  p.m.     "Tree-Ferns  of  Biitish  Sikkim,"  by  Mr.  Scott. 
Zoological  Boda^,  i  p.m. 
Chemical  Soviet^,  8  p.in. 
Nnmiamatic  Society,  7  p.m. 
Royal  Bouiety  Club,  6  p.m. 
HiuTeian  Society,  8  p.m.     "On  Infantile  Pneumonia,"  by  Dr.   Day. 

ainicil  Di!cuMion  "On  Croup." 
Royal  Inititution,  3  p.m.     "  On  the  Architsctora  of  the  Hamaa  Body," 

by  Prof.  H'.mpb[7. 
Social  Bcienoe  A ssociaciott,  8  p.m.    "Results  ot  Oovemmsnt  System  of 

Railirays  in  Belgium,"  by  M.  Corr  Vander-Maeren. 
Bradford  Philosophiaal  Society, 8.16  p.m.    "The  Talmud,"  by  Emmannd 

DeutMh,  Esq. 

FRIDAY,  18th. 

Royal  Inatitution,  8  p.m.     "  Oa  the  Theories  of  the  Phyrieal  Forces,"  by 

Mr.  ClLfToH. 
Geological  Society,  1  p.m.    Anairersary  meeting. 

Philologioal  Society,  8.16  p.m.     "  Attempt  to  reooodle  the  Uws  of  latin 

Accent  and  Hhytbm  with  tboss  of  Modem  lAniruains."  by  Prof,  T. 

Hewitt  Key. 

Ijeamiagton  Uicroscopical  Soraety, 

Subject :— Tbo  Bee. 

SATURDAY,   19th. 

n."  bv  Prof.  Mai  MU'_„. 

_ ^.^.     "Ob- 

aerVBtioDB  on  Suggegtioni  by  Ur.  Jag.  Lewis  for  National  Sickness 
Retums,"  by  Dr.  E.  Ballard.  "On  Prof,  yon  Pattonliofer's  Views 
of  tbe  Relation  of  Subsoil  Water  to  Enteric  Feior,"  by  Dr.  Goo. 
Buchanan. 

MONDAY,  21st. 
London  Institution,  i  p.m. 
Victoria  Inititutc,  8  p.m.     "  Spontaneous  Generation  ;  or,  the  Problem 

of  Life,"  by  the  Rev.  Prof.  Kirit,  of  Edinbargb. 
H-iyal  Aiiatla  Society,  3  p.m. 
Medical  Socisty  of  London,  8  p.m. 
Entomological  Society,  7  p.m. 
Kinj's  College,  8  p.m.    ProP.  Guy's  Lectura*. 
TUEaDAY,  22od. 


For  practical  maoipDlalaon. 


Itoyid  Medical  and  Chirurglcal  Sooioty,  8.30  p.m. 
Etbnoloeical  Society,  8  p.m.     "On  Recent  Arch 

YoAshiro,"  by  C.  Monkman,  Esq.     "  On  the  Hatives  ot  Naga  in  the 


"On  Recent  Aroheologioal  Discoveries  ii 


WEDNESDAY,  23rd. 


HiRvnaa  SociBn.  - 


r  thanks  (or  the  DOtte 


British  Arcbsologloal  Aimclatlon,  8  p.n 


The  Pbuobdul  Utbici*— "C.  T.  W."— You  are  quite  right  u  to 
relatioDship  of  this  to  the  oellnloae  wall.  It  was  Bnt  diitlucily  politsd 
oat  by  the  celebnted  Huso  von  Hohl,  whoae  q>lendid  monogr^ih  on  tlie 
vegetable  cell  is  translated  into  Aij^iBta. 

BiaMOTATioa  or  thb  Yelk.— "B.  O.'— Some  nars  ago  it  m 
tbongbt  that  imprenation  wsa  neoaaasry  in  order  to  the  perfonnssss  ef 
segmentation.  It  has  anco  been  fcond  in  Tsiions  Inreirtohntes  thai 
ssgmantstien  is  an  intrinsc  quality  of  the  orum,  and  takes  place  whstlui 
fecundation  baa  h^pened  or  not. 

MAifiQHiaR  Boons  or  Bfukh. — "  Antfaropotoniist"  ibonld  g*t  u 
ox's  milt,  aa  tbe  butchen  oall  it.  Let  bim  then  oat  out  a  {naae  ahwt 
the  siie  of  his  finger,  and  be  will  see  Ihs  ' '  bodies  "  ersn  with  the  nskai 
eye.  If  now  he  carelijlly  crushes  and  washes  out  the  pulp,  be  will  ■» 
even  nndsr  an  inch  power  that  the  italk  enters  the  body,  and  this  lis  on 
prove  by  rolling  tbe  specimen  under  tbe  thick  ooTeriog  gUai,  and  isnig 
that  the  stalk  remains  axial. 

MannTACTUBi  or  Gltcbbike.— "W.  W."— Consult  IWi  Dictiatery. 
New  edition,  by  Robert  Bunt,  F.R.S. 

J.  C— The  notes  sent  aniTcd  a  few  hours  too  lato.  They  dionld  nach 
us  not  lattr  than  Tuaaday  moming.    We  hope  to  reoeira  man  Inm  him 

M.  Lktisrieb-— Our  kind  cornepondsnt  is  thanked  for  tbe  doIb. 
Before  the  letter  reached  as  we  had  asked  another  astronomer  to  writs 
an  article  on  the  subject.  Hence,  we  are  unable  to  pnbllsh  the  nols.  Wi 
regret  the  unaroidable  coiUrittMft,  and  we  hope  onr  friaod  will  not  dii- 
continue  his  aid. 

W.  £.— Letter  receired:  thanks. 

SoomtT  or  AlttB.— The  seetetary'a  letter  received.  We  are  ^  b> 
do  anything  to  favour  the  object  of  the  oommittee. 

F.  B.  F.— Thanks. 

COLonn-CHAMOiH  ra  Jupitsr,— "P.  D.  M."— Wo  yiite  apse  witk 

you.  It  is  impossible  to  make  satisfactory  Oban  laUuua  with  Isrn 
refraaton,  for  they  are  iusufiieientiy  oorrcoted.  The  reflaotor  is  m 
proper  instrument  Try  one  of  Hrowmng's  eioellent  nlTered  glass  spesnia 
AhdaLDBITI.— "A.  G."— It  is  not  very  rare.  You  can  readily  rseo(- 
niia  it  by  the  large  brown,  somewhat  quadrilatorai  prisms  in   which  t 

Action  of  Hkat  in  ICiTAHOBrHisM. — "Qeo."  should  oemranninih' 
with  Mr.  Da>id  Ferbes,  F.R.B.,  who  baa  made  eevarsl  very  cuieui 
synthetical  eiperimeata  on  tbia  aubject.  Some  of  Mr.  Forbes'  ipecimBis 
of  roolc  arliScially  prepared,  and  acted  on  by  iDteDse  heat,  are  mut 
curious  and  lUggwive. 

Thk  B.  a.  Uku  or  ELEtTaicu.  RiaiBTiMOE.—"  Tyro."— Yea  TUs 
is  the  best  test  yon  can  employ.  It  is  now  nearly  univenally  used  * 
BcienliGo  and  practical  electricians. 

iMlLiXcai  ClLL.— "  H.  0.  S."— Dntortunately  •«  do  not  know  what 
the  price  is.    We  believe  It  is  not  expensive. 

Bhiqhion  asd  SUbSKK  NaTUBAL  HiBTOBT  Bocim.— "T.  W.W.'i' 
inclosure  received.    Thanks. 

Acas^MiB  Rorai^E  Di  Biloiqub.— Last  bulletin  reoeirad.    Thanka. 


NOTICES, 


UouB  or  PuBLic&TiOM.— The  Publishing  Trade  an  Informed  tliat 
BoiBNTIFIc  OnmOH    will  be  published  at  Uid-dag  oa   Wtdnetday  ir 

Subscribers  to  Scibktific  Ofimiok  are  informed  that  they  can  procure 
of  tbe  Publishers  direct,  or  through  tb^  loaal  BookssUo',  neat  elotk 
Cases  br  Binding  Volumes  I.  and  II.  ot  Uiis  periodioal,  prioe  Sa.  each. 

All  persons  failing  to  obtain  a  regular  supply  of  this  jounal  threogh 
their  local  agent  may  insure  its  pmrnpt  reoelpt  upon  tha  day  of  rnhtiea- 
tion  by  forwarding  their  name  and  address  to  the  publiahen,  at  Ji.  Grert 
Queen-atMet,  togatherwitha  remittanea  in  aooordanoawiththe  sut^cinsd 
modiBsd  scale  of  suliaoriplian  (whiob  inoludea  postage),  via.— 

iC  a.    d. 

One  Yonr'B  Subscription    0  17    0 

Half      „  „  0    9     0 

Quarter  „ 0    5     0 

Subscriptions  in  all  cases  to  be  paid  in  advance. 

These  terms  praottcally  abolish  the  obatge  for  postage,  and  tho«  ol 

our  readers  who  have  hitherto  been  inotHivenienosd  ra  the  s^iatlij  ca 

inattention  of  their  newsagents  will  benoeforth  be  saved  trouble,  annoy- 

BQoe,  and  extra  ooat  in  procuring  this  journal. 
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THE  NEW  MINES  INSPECTION  BILL. 

the  Beport  of  the  Boyal  GommissioDere,  drawn 
up  by  Miohael  Faraday  and  Sir  Charles  Lyell, 
we  find  these  words  : — "  We  belieye,  therefore, 
that  if  the  education  of  miners  generally,  and 
especially  of  thoee  set  over  them,  can  be  materially 
raised,  it  will  condnce  to  the  secnrity  of  the  lives  of  the  men 
and  the  perfection  of  the  art  of  mining  far  more  effectiyely  than 
any  system  of  Parliamentary  inspection  that  conld  possibly  be 
devised."  Bnt  an  opinion  may  be  interpreted  in  various 
fashions,  and  we  fear  that  the  Home  Secretary  has  miscon- 
stmed  the  advice  which  is  nrged  in  the  above  passage.  Mr. 
Bruce  has  no  donbt  attempted  to  bring  in  a  Bill  which  is 
intended  to  be  a  practical  expression  of  the  Commissioners*  views, 
bat  we  are  afraid  that  he  has  only  approached  his  subject  from 
one  side,  and  has  hence  produced  a  scheme  of  reform  which  is 
correspondingly  unilateral.  There  can  be  not  the  faintest  doubt 
that  the  words  which  open  the  article  are  in  every  sense  sound 
and  sage  words,  and  that  they  convey  the  fruit  of  careful  study 
of  the  conditions  of  mines  and  miners,  and  grave  consideration 
of  all  the  facts  of  the  case.  To  those  who  know  anght  of 
practical  mining  it  seems  almost  a  truism  to  say  that  the 
education  of  miners  and  overseers  will  achieve  more  for  the 
preservation  of  life  than  *'n  quamiities** — to  use  a  mathematical 
phrase— of  Government  inspection,  especially  as  it  is  known  what 
Grovemment  inspection  is.  But  the  question  arises,  To  what 
extent  is  the  education  to  be  carried  P  and  the  answer  which 
the  terms  of  Mr.  Brace's  Bill  afibrd  as  is,  we  are  sorry  to  say, 
of  the  most  nnpromisiog  nature. 

If  we  leave  aside  for  the  moment  the  politico-social  part  of 
the  Bill  which  was  read  a  second  time  on  Monday  night  last, 
that,  for  example,  which  relates  to  the  ages  at  which  boys  may 
be  permitted  to  labour,  and  kindred  points,  and  come  to  examine 
the  elanses  of  the  scheme  which  relate  to  the  prevention  of 
aoddenta  in  mines,  we  must  own  to  grievous  disappointment. 
From  soch  an  aspect  our  Home  Secretary's  attempt  appears 
to  VLB  to  rival  the  memorable  Partingtonian  efforts  against  the 
advance  of  the  Atlantic ;  for  our  Minister  seems  to  fancy  that 
by  teaching  his  mining  population  the  veriest  elements  of 
knowledge  he  will  stay  or  abolish  the  recklessness  of  both  work- 
men and  owners.  It  is  true  that  he  has  rendered  the  latter 
more  liable  to  certain  penalties  than  heretofore,  bnt  practically 
the  whole  tenor  of  the  new  Bill  is  the  prevention  of  mining 
disasters  by  teaching  miners  to  *'  read  and  write  and  cipher." 

It  is  very  natural,  on  the  old  principle  of  "  there's  nothing 
like  leather,"  that  a  member  of  the  Government,  who  is  so 
deeply  engaged  in  framing  a  statute  for  the  education  of  the 
people,  should  imagine  that  a  little  education  would  be  good 
for  the  miners.  And  when  the  words  of  Faraday  and  Lyell  so 
apparently  bear  him  out,  we  have  before  us  the  fans  ei  origo 
of  the  plan  of  legislation  which  was  so  favourably  received  in 
the  Commons  on  Monday  night.  Bnt  a  very  little  impartial 
reflection  will  show,  firstly,  that  the  education  referred  to  by 
the  Boyal  Commissioners  is  not  the  education  which,  so  far  as 
we  can  see,  Mr.  Bruce  proposes  to  give  the  miners;  and, 
secondly,  that  unless  both  overseers  and  men,  and,  as  Lyell  and 
Faraday  said,  especially  the  former,  are  educated,  the  whole 
operation  of  the  new  Act  will  be  of  none  effect. 

The  statement  made  by  the  Home  Secretary  in  asking  to 
have  his  Bill  read  a  second  time  in  some  measure  explains  to 
ns  the  origin  of  the  error,  for  so  we  must  regard  it,  into  which 
he  has  fallen.  Clear  as  that  statement  was,  and  consecutively 
as  it  dealt  with  the  leading  defects  of  the  existing  law,  it  gave 
US  the  idea  that  in  considering  coal-mine  disasters  Mr.  Bruce 
had  before  his  mind  but  one  form  of  accident,  that  resulting 
from  explosions  of  firedamp.  And  his  argument  was  some- 
what of  this  kind : — "  Accidents  and  loss  of  life  result  from 


explosions  of  this  gas ;  the  ignition  is  caused  by  the  lighting  of 
a  pipe  or  the  opening  of  a  safety -lamp.  This  in  its  turn  is  the 
consequence  of  crass  ignorance  on  the  part  of  the  miner.  By 
my  Bill  I  propose  to  remove  this  ignorance,  and  for  the  result, 
Cela  va  sans  dire" 

Bnt,  unhappily  for  an  hypothesis  of  this  kind,  there  is  the 
fact  that  the  minority  of  the  fatal  accidents  are  those  due  to 
explosion ;  and  also  the  question  as  to  whether  a  knowledge  of 
orthography  and  figures  will  prevent  a  miner's  recklessnes.  On 
the  first  point,  it  is  needless  to  say  that  Mr.  Bruce's  Bill  makes 
no  provision.  The  prevention  of  the  more  serious  accidents 
consequent  on  faulty  construction  of  the  mines,  and  indeed  also 
from  want  of  drainage  and  ventilation,  must  depend  either  on 
a  proper  technical  knowledge  on  the  part  of  the  superintendents 
of  the  mines,  or  on  an  efficient  Government  inspection.  Neither 
of  these  conditions  exists  as  yet ;  and  so,  in  the  event  of  the 
new  Bill  becoming  law  in  its  present  shape,  our  only  safeguard 
against  the  fatalities  of  coal-mines  lies  in  the  little  English 
grammar,  caligraphy,  and  arithmetic  which  Mr.  Bruce  can 
instil  into  the  brain  of  the  mining  population  below  the  age  of 
twelve  years. 

Such,  so  far,  is  all  that  Mr.  Bruce  has  done  for  miners. 
Au  Teste,  we  are  left  with  the  same  number  (12)  of  Govern- 
ment Inspectors,  and  these  gentlemen  are  only  to  give  a  cur- 
sory glance  at  mines,  because,  were  it  otherwise,  they  would 
have  to  stoop  their  backs  in  traversing  some  of  the  excavations  ! 
It  is  plain,  then,  that  this  Bill,  which  is,  we  fear,  likely 
to  pass,  is  one  of  the  most  patchwork  order,  and  which,  as 
its  clauses  now  stand,  would  not  in  the  slightest  degree 
diminish  the  mortality  from  accident  in  our  coal-mines. 
It  is  a  measure  in  which  the  advice  of  practical  men 
has  been  ^set  considerably  at  naught,  and  which,  if  it 
is  to  be  read  a  third  time,  should  undergo  very  serious 
modification  of  detail.  It  is  perfectly  plain  that,  with  the 
exception  of  Dr.  Playfair,  very  few  of  those  who  discussed  the 
Bill  on  Monday  night  understood  its  real  scientific  bearings. 
It  is  to  be  hoped,  therefore,  that  those  who  realize  the  tendency 
and  effect  of  the  Home  Secretary's  scheme  will  take  care  that 
the  clauses  of  the  Bill  are  materially  altered  when  it  goes  into 
Committee  on  the  18th  of  March  next. 


THE  WEEK. 


•««»• 


opening  this   department,  wn  hnye  receired  lo  mneh  taaistance  from 
rien^  oorretpondente  in  diffeient  parte  of  the  world,  that  we  are  led  to 


Sinoe 

friendly ^._ 

believe  that  our  readers  may,  with  Tery  little  trouble  to  themeelTee,  aid  ne 
in  making  "  The  Week  '*  a  meet  oomprehenaiTe  record  of  onrrent  erente  in 
the  aoientiflo  world.  We  therefore  appeal  to  all  onr  fHenda  to  lend  na,  not 
merely  their  <*ear8,"  bnt  th«ir  hands,  and  to  send  na  any  weekly  "  jottinn  " 
of  intereet  rdatiye  to  matters  oconrring  in  their  neighbonrhood.  "The 
smallest  oootribntion"  will  be  aoeepted,  and,  serionslj,  the  briefer  and  more 
terse  the  notee  are  the  better.  Beoretaries  of  soeieties,  metropolitan  and 
proTinoial,  librarians,  curators,  lecturers,  and  teachers,  may  all  do  something 
in  their  turn. 

HE  Superintendent  of  the  Nautical  Ahnanac  has 
prepared  a  chart  of  the  moon's  shadow-path  for  the 
eclipse  of  the  sun  on  22nd  December  next,  and  it  is 
issued,  with  numerical  data  concerning  the  eclipse, 
as  a  "  Nautical  Almanac  Circular."  The  shadow-path  traTcrses 
Southern  Spain  and  Northern  Africa,  thence  passing  over 
Sicily  and  Turkey  in  Greece.  Favourable  points  for  observing 
the  eclipse  will  be  Tavira,  Xeres,  Malaga,  Gran,  Batna,  and 
Syracuse.  At  these  the  duration  of  totality  will  be  about  two 
minutes. 

We  are  glad  to  hear  that  the  recently-formed  "  Observing 
Astronomical  Society  **  is  making  satisfactory  progress.  There 
are  several  names  of  observers  of  eminence  included  in  the  list  of 
its  members.  Mr.  W.  B.  Birt,  P.R.A.S.,  so  well  known  for  his 
valuable  contributions  respecting  lunar  matters,  and  others  are 
actively  supporting  the  society,  and  we  have  no  doubt  that  it  will 
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prove  a  g^eai  sacoess.  The  obeerrations  made  by  tbe  memben  are 
pabluhed  monthly  in  that  excellent  periodical,  the  Astronomical 
Begister.  The  Hon.  Secretary,  Mr.  William  F.  Denning,  Ashley- 
road,  Bristol,  win  be  happy  to  supply  every  information  re- 
specting the  society,  and  has  promised  to  forward  ns  monthly 
extracts  from  the  observations  made  by  the  members  of  the 
society. 

AccoRDiHG  to  the  British  Medical  Journal,  the  conn  oil  of 
the  Hnnterian  Maseam  are  in  treaty  with  Dr.  Nioolncci  of  Isola 
di  Sooa  for  the  purchase  of  his  fine  collection  of  Italian  and 
Greek  sknlls.  This  collection,  comprising  165  specimens  of 
ancient  and  modem  crania,  selected  with  great  care  by  the 
celebrated  Italian  ethnologist,  and  upon  which  his  well-known 
researches  into  the  history  of  the  races  of  southern  Europe 
have  been  mainly  founded,  will  prove  a  valuable  acquisition  to 
the  already  extensive  series  in  the  Hnnterian  Museum. 

The  subjects  of  the  prize  essays  of  the  Belgian  Academy  of 
Sciences  for  1871,  the  programme  of  which  reached  us  just  too  late 
for  insertion  in  our  last  number,  are — (1)  A  summary  and  sim- 
plification of  the  theory  of  Integration  of  Equations,  having  par- 
tial derivatives  of  the  two  first  orders ;  (2)  An  investigation  of 
Induced  Electric  Currents,  based  as  much  as  possible  on  new 
experiments ;  (3)  A  determination,  by  new  researches,  of  the 
position  which  the  genera  Lycopodium,  Selaginella,  Psilotum, 
Tmesipteris,  and  Phylloglossum  ought  to  occupy  in  the  natural 
series  of  vegetable  families ;  (4)  A  description  of  the  mode'  of 
Beproduction  in  Eels ;  (5)  Some  new  researches  to  establish 
the  composition  and  the  mutual  relations  of  Albuminoid  Sob- 
stances.  The  prizes  will  be  gold  medals,  each  of  the  value  of 
£40  (1,000  francs)  for  the  essays  on  the  first  and  fifth  subjects, 
£32  (800  francs)  for  the  third,  and  £24  (600  francs)  for  the 
second  and  fourth.  The  essays  are  to  be  written  legibly  in 
either  Latin,  French,  or  Flemish,  The  authors  of  the  essays 
inserted  in  the  reports  of  the  Academy  will  have  the  right  to 
one  hundred  copies  of  their  essay  free,  and  as  many  additional 
copies  as  they  wish  at  the  rate  of  four  centimes  per  sheet.  The 
editions  and  pages  of  the  works  quoted  must  be  given.  The 
essays  must  not  bear  the  name  of  the  author,  but  a  motto,  to  be 
repeated  on  a  sealed  envelope  containing  the  name  and  address. 
The  essays  become  the  property  of  the  Academy,  but  permission 
will  be  given  to  take  copies.  They  are  to  be  sent,  post-paid,  to 
M.  Ad.  Quetelet,  Perpetual  Secretary,  before  June  1st,  1871. 

A  Foundation  Scholarship  will  be  given,  by  an  examination 
to  be  held  on  Saturday,  April  23,  and  Monday,  April  25,  for 
proficiency  in  the  following  branches  of  natural  science: — 
Chemistry,  physics,  physical  geology,  including  meteorology 
and  the  elements  of  mineralogy.  Any  undergraduate  of  Cam- 
bridge or  Oxford  may  be  a  candidate  for  this  scholarship  on 
sending  his  name  to  the  Master  of  Trinity  College,  Cambridge, 
before  Wednesday,  March  30.  It  is  tenable  till  the  holder  is  of 
standing  to  take  his  M.A.  degree. 

DuBiNG  the  recent  storm,  the  waves  which  assailed  the  break- 
water at  Wick  were  estimated  by  the  resident  engineer  at  42  ft. 
in  height  from  hollow  to  crest.  On  striking  the  breakwater 
they  rose  to  such  a  height  as  to  pass  in  a  solid  mass  of  blue 
water  as  high  as  25  to  30  ft.  above  the  top  of  the  parapet, 
which  is  21  fb.  above  high  water,  while  the  spray  rose  to  about 
150  fb.  above  the  parapet,  and  was  carried  by  the  wind  as  far 
as  the  old  harbour,  a  distance  of  1,500  ft.  These  gigantic 
rollers  were  observed  to  strike  the  pier  every  seven  or  sometimes 
ten  minutes,  and  these  shocks  were  continued  without  intermis- 
sion for  three  days  and  nights. 

Thb  recent  experiments  with  Harvey's  "  Otter  "  torpedo  are 
reported  to  have  been  very  successful.  There  is  certainly  no 
great  art  required  for  the  production  of  a  torpedo  in  the 
ordinary  accepted  sense  of  the  word.  But  there  remain  the 
conditions  that  the  enemy  must  come  to  the  torpedo,  or  the 
latter  must  be  taken  to  the  enemy.  Captain  Harvey,  B.N., 
meets  this  difficulty  with  his  "  Otter  **  torpedo,  the  one  tested 


by  Captain  Boys,  by  taking  it  to  the  enemy  with  a  suitably 
constructed  and  exceptionally  swift  towing  steamer,  and  ex- 
ploding it  by  contact  with  the  bottom  of  the  enemy's  ship  at  a 
considerable  distance  below  the  water-line.  Capi^  Har?ey'B 
torpedo  in  shape  may  be  described  as  a  parallelogram,  of  about 
twelve  times  its  diameter  in  length  and  eight  in  depth,  the  aiie 
varying  according  to  the  work  to  be  done.  The  bevelled  endi 
of  the  case  give  it,  when  towed,  a  divergence  of  aboat  45^  from 
the  track  of  the  vessel  towing  it,  and  this,  with  a  tow-line  of 
considerable  length,  gives  a  certainty  of  contact  between  tbe 
torpedo  and  the  ship  steered  for,  without  necessitating  a  col- 
lision between  the  vessel  towing  the  torpedo  and  the  ship 
attacked.  When  towed,  the  fore  end  of  the  torpedo  only  shows 
above  the  surface  of  the  water,  the  after  end  being  supported 
by  cork  floats  of  "  nun-bury  "  shape.  When  the  fore  end  comei 
in  sudden  contact  with  any  object,  however  slight  the  contact 
may  be,  it  is  deflected  downwards  in  the  water,  but  on  the 
strain  of  the  tow-line  immediately  rises  again. 

A  MODmcjLTiov  of  Falliser*s  chilled  shot  was  made  last 
week  and  put  to  the  test  at  Shoeburyness.  The  testing, 
which  was  attended  with  very  striking  results,  was  carried  oat 
at  Major  Palliser's  sole  expense.  This  modified  projectile 
weighed  130  lb.,  and  contained  6  lb.  of  powder,  and  may  be 
called  a  semi-chilled  shell,  the  head  only  having  been  cast  in 
chill,  while  the  body  was  cast  in  sand.  The  object  of  this 
change  is  to  keep  the  bodies  of  shell  so  soft  as  not  to  out  op 
the  bore  of  the  gun  in  ease  of  an  accidental  explosion  of  the 
bursting  charge.  Two  rifled  guns,  one  8  in.  and  the  other  7  in., 
were  employed,  the  charge  consisting  of  22  lb.  of  powder.  The 
Warrior  target,  on  which  tlley  were  tried,  was  completely 
penetrated,  the  velocities  of  the  projectiles  being  considerably 
more  than  sufficient  to  produce  this  effect,  as  determined  by 
Captain  Noble,  by  means  of  Navez's  beautiful  instrument 

No  soccessor  to  the  late  Professor  Graham  as  Master  d  the 
Mint  having  been  made,  it  appears  that  the  authorities  at  the 
Mint  are  without  power  to  coin  either  gold  or  silver,  and  will 
remain  so  until  the  Bill  introduced  into  the  House  of  Commons 
providing  that  the  Chancellor  of  the  Exchequer  for  the  time 
being  shall  be  Master  of  the  Mint  becomes  law. 

The  proceedings   against  Vrin  Lucas,  the   author  of  the 
Chasles  documents,  were  commenced  last  Wednesday,  and  then 
adjourned  for  a  week.     He  is  said  to  be  52  years  of  agOi  and 
imperfectly  educated,  but  possessed  of  a  wonderful  talent  for 
invention.     He  did  not  deny  that  he  imposed  upon  M  Chasles, 
but  pleaded  in  extenuation  that  he  included  with  the  foigeries  he 
sold  authentic  documents  of  value  fully  equal  to  the  sums  he 
received.     He  admitted  that  he  had  sold  to  M.  Cbasles,  at 
different  times,  no  less  than  27,000  documents,  for  which  he 
had  received  from  that  gentleman  140,000  francs.   Of  these  only 
about  100  were  genuine;  the  rest  were  productions  of  his  own 
pen,  although  purporting  to  be  written  by  Julius  Caosar  and 
other  Boman  emperors,  by  apostles,  and  by  poets  and  states- 
men  of  all  ages,  and  had  all  been  manufactured  by  himsdf^ 
without  the  aid  of  any  other  person.    In  order  to  complete  the 
deception  he  had  forged  annotations  upon  old  books  and  dooa- 
ments,  purporting  to  be    made  by  former   possessors  of  the 
manuscripts,  which  he  palmed  off  upon  M.  Chasles ;  and  also 
had  recourse  to  various  expedients  to  give  an  appearance  of 
antiquity  to  the   papers,  by  submitting  them  to  the  action  of 
heat,  and  by  mixing  colouring  matter  with  the  ink  he  used. 
M.  Chasles,  upon  being  examined,  said  he  was  a  member  of  the 
Academic  des  Sciences,  and  was  76  years  old.     He  could  not 
fix  the  date   when  Lucas   first  came  to  him,   but  it  was  a 
long  time   since.       He  introduced  himself  with  a  letter  from 
a    collector   of  curiosities    known    to    M.    Chasles,   and  pro- 
duced several  documents,  which  the  latter  purchased.     From 
that  time  these  dealings  became  frequent,  until  they  reached 
the  enormous    figure   admitted    by    the    prisoner.      For    an 
alleged  letter   of  Moli^re,  M.  Chasles   paid   500  francs,  and 
for  a   first  letter  of  Babelais  200  francs,    d.fterwards   par- 
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chaang,  at  Tariotis  prices,  upwards  of  2,000  bearing  the  same 
gjgnatnre.  Lacas  also  obtained  money  from  him  on  different 
pretences  of  pressing  need,  and  had  also  obtained  books,  which 
he  neyer  returned.  Being  asked  by  the  judge  how  he  explained 
the  production  of  such  documents  in  such  numbers,  M.  Chasles 
replied  that  the  letters  explained  each  other.  Thus,  Alcian 
wrote  to  Charlemagne  upon  documents  which  he  found  at 
the  Abbey  of  Tours.  Babelais  was  sent  to  that  abbey  by 
Francis  I.,  from  which  place  he  wrote  the  letters  included  in 
the  manuscripts  sold  by  Lucas,  which  comprised  100  letters 
from  Alciun  and  more  than  2,000  from  Rabelais.  The  detec- 
tion of  the  prisoner's  fraud  arose  from  M.  Chasles's  apprehen- 
sion leat  Lucas  should  dispose  of  any  of  his  vain  able  manu- 
scripts out  of  France,  and  he  therefore  directed  the  attention 
of  the  police  to  the  man's  actions.  Having  sent  a  pretended 
letter  of  Galileo  to  Florence  for  examination  by  a  commission 
of  savants  there,  it  was  returned  to  him  as  a  forgery.  He  then 
complained  to  Lucas,  who  gave  him  another  letter,  telling  him 
the  owner  of  the  collection  from  which  those  documents  came 
WBS  a  M.  de  Boisjardin.  After  the  Acad^mie  des  Sciences  had 
decided  that  the  Pascal  letters  were  forgeries,  Lucas  said  his 
employer  had  consulted  hiiPi  and  he  thought  the  best  thing 
mmkd  be  to  restore  the  purchase- money  and  take  back  the 
documents ;  "  but  this,"  said  M.  Chasles,  "  I  would  not  do,  as 
I  b^eTed  in  their  authenticity."  The  prisoner  was  interro- 
gated by  the  Coifrt  as  to  what  he  had  done  with  the  large 
tarns  of  money  received  from  M.  Chasles,  but  he  persisted  in 
saying  that  he  had  but  2,000  or  3,000  francs  left,  and  refused 
to  give  any  account  of  his  expenditure  of  the  remainder. 
Several  experts  were  called,  as  it  seems  rather  unnecessarily,  to 
prove  the  methods  employed  by  the  prisoner  to  give  the 
appearance  of  age  to  the  forged  writings. 

At  a  meeting  last  week  of  the  Edinburgh  University  Court, 
appeals  were  sustained  against  the  names  of  Mr.  W.  E.  Glad- 
stone, Dr.  Lyon  Playfair,  and  ex-Lord  Provost  Chambers  being 
retained  on  the  roll  of  voters  of  the  University,  on  the  ground 
that  they  had  lost  the  necessary  qualification  by  ceasing  to 
hold  offices  which  formerly  entitled  them  to  vote. 

Tfl£  question  was  to  be  asked  yesterday  in  the  House  of 
CkMttmoiMi,  Whether  the  Government  are  prepared  to  take 
measorea  for  relieving  the  overcrowded  condition  of  objects  in 
the  British  Museum  P 

What  a  pity  it  is  that  persons  will  make  claims  upon  public 
attention  by  writing  about  things  which  they  have  made  no 
attempt  to  make  themselves  acquainted  with  !  A  recent  instance 
of  this  practice  is  a  correspondence  in  the  Malvern  Advertiser, 
upon  a  lecture  by  Mr.  Pengelly  given  in  Malvern.  Some  one 
signing  himself  "  Credo  "  tries  to  defend  his  interpretation  of 
the  Bible  record  by  treating  the  enormous  mass  of  evidence 
accumulated  in  support  of  the  antiquity  of  man  as  mere  sup- 
positions. Mr.  W.  S.  Symonds  and  another  geologist  have 
each  taken  the  trouble  to  reply  to  "  Credo."  We  fear  they 
have  both  wasted  their  time. 

The  following  letter  from  Sir  Samuel  Baker,  reporting  the 
aatisfactory  progress  of  his  expedition  so  far  has  been  re- 
ceived : — **  Khartoum,  Jan.  12,  1870. — Dear  Sir, — We  arrived 
here  on  the  8th  inst.  after  an  unprecedented  journey  of  thirty- 
two  days  sixteen  hours  from  Suez  to  Khartoum.  We  were 
delayed  seven  days  at  Souakim  for  the  want  of  camels ;  and 
one  day  at  Berber — thus  in  twenty-four  days  and  sixteen  hours 
travelliiig  we  reached  Khartoum.  This  rapidity  of  march 
pi«vefl  the  superiority  of  the  Souakim  route  over  that  of  the 
Koroso  desert.  I  reviewed  the  troops  upon  my  arrival  here, 
and  they  are  in  good  health  and  prepared  for  the  White  Nile 
voyai^e.  The  delay  of  six  steamers  and  fifteen  large  vessels  at 
the  saoond  cataract  is  a  great  disappointment.  I  shall  push 
np  the  White  Nile  with  1,000  men  in  three  steamers  and  fifty 
veseeLif  which  are  being  collected  here.  After  disembarking  at 
Gkmdokoro  the  boats  will  return  to  Khartoum,  and   receive 


Mr.  Higginbotham  and  the  engineers  who  are  now  advancing 
to  Khartoum  by  the  Koroso  desert  with  the  steamers  of  Mr. 
Samuda  in  sections  upon  camels.  This  second  branch  of  the 
expedition  will  follow  me  to  Gondokoro  with  700  troops.  We 
are  all  well.  The  season  healthy  and  cool.  Troops  in  good 
spirits. — ^Yours  truly,  (Signed)  Sam.  W.  Baileb." 

A  i«£W  explosive  is  in  use  for  blasting  purposes.  It  is  a 
substitute  for  nitro-glycerine,  than  which  it  is  said  to  be  more 
effective  weight  for  weight.  It  is  said  to  be  much  safer  than 
nitro-glycerine,  not  exploding  by  concussion  or  when  fired 
without  being  confined.  It  is  the  invention  of  Lieutenant  von 
Dittmar,  of  the  Prussian  army,  and  is  called  **  dualin." 

An  interesting  paper  was  last  week  communicated  to  the 
Eoyal  Irish  Academy,  the  firstof  a  series  on  "Researches  in  the 
Application  of  Optics  to  Chemistry,"  by  the  Rev.  Professor  Jellet, 
F.R.S.  Having  made  some  general  preliminary  remarks  re- 
specting the  changes  in  rotation  observed  under  the  polariscope 
as  the  result  of  the  action  of  acids  on  bases,  he  proceeded  to 
the  consideration  of  the  changes  effected  by  the  action  of  nitric 
acid  on  quinia.  From  his  investigations,  he  was  able  to 
establish  the  existence  of  an  acid  nitrate,  or  binitrate,  of  that 
base — a  salt  which  has  not  as  yet  been  isolated.  He  promised 
to  make  a  further  communication  on  the  combinations  of  nitric 
acid  with  a  mixture  of  quinia  and  ammonia. 

TUe  new  member  for  Hastings,  Mr.  U.  J.  Kay-Shuttleworth, 
is  a  chemist  of  no  mean  attainments,  and  will,  we  are  sure, 
avail  himself  of  his  position  to  strike  a  blow  for  the  good  cause 
of  Science  whenever  opportunity  offers. 

An  Imperial  Commission  has  been  sent  over  to  this  country 
by  the  Russian  Government  to  inspect  the  Fairlie  system  of 
railway-working  now  in  operation  in  various  places,  but 
chiefly  on  the  Festiniog  line,  a  wonderful  little  railway  of  two- 
foot  gauge  in  Wales.  It  is  a  single  line,  13i  miles  in  length, 
with  a  branch  of  1  mile  connecting  the  slclte-quarries  of  Fes- 
tiniog with  the  quays  of  Portmadoc.  The  terminus  at  Festiniog 
has  700  ft.  of  elevation  above  that  at  Portmadoc,  the  average 
gradient  being  one  in  92,  which  is  enough  to  secure  the  descent 
of  the  trains  on  the  return  journey  from  Festiniog  to  Port* 
madoc  by  the  impetus  of  gravitation.  The  line  runs  through 
a  rude,  rocky  country,  and  has  to  adapt  itself  to  an  endless 
variety  of  curves  along  the  contour  of  the  hills,  so  that  a  train 
of  any  length  has  frequently  to  wriggle  in  serpentine  fashion 
along  two  or  three  reverse  curves,  some  of  them  sharp  enough 
— ^the  radius  being  If  chains.  On  these  curves  the  cant  or 
super-elevation  of  the  outer  rails  is  never  more  than  3  in. 

The  last  intelligence  of  the  laying  down  of  the  telegraph 
cable  from  Bombay  to  Aden  was  quite  satisfactory.  This  was 
despatched  from  the  Great  Eastern  at  noon  on  the  19th  inst., 
when  she  was  580  miles  from  Bombay. 

According  to  Mr.  Samuel  Wilson,  the  flock  of  ostriches 
placed  at  Longeranong  by  the  Australian  Acclimatization 
Society  is  going  on  well.  Twelve  young  ones  have  been  hatched 
in  one  nest. 


Skilful  Engineering. — ^The  grandest  underground  work  in  the 
world  is,  perhaps,  the  Ernst  August  Gallery — one  of  the  five  belong- 
ing to  a  metal  mine  in  the  Hartz.  The  month  of  it  is  at  Gittelda, 
in  Bronawiok.  It  is  10  ft.  high,  64  ft.  wide,  and  has  a  fall  three- 
fifths  of  an  inch  in  a  yard.  Like  a  railway  tannel  (bat  it  is  twice  the 
length  of  the  longest),  it  was  begun  simultaneously  at  various  dif- 
ferent points,  and  finished  in  thirteen  years.  The  gallery  is  61  miles 
in  direct  length ;  but  if  its  lateral  branches  are  teicen  into  account, 
and  a  subterranean  gallery  navigable  for  boats,  which  opens  into  it, 
the  Ernst  August  Gallery  is  not  less  than  15  miles  long.  The  survey 
was  80  skilfully  made,  and  the  plans  so  accurately  drawn,  that  all  the 
junctions  of  the  different  sections  fitted  accurately  into  each  other ; 
the  admirable  precision  of  the  results  having  been  partly  insured  by 
the  aid  of  a  magnet,  weighing  200  lb.,  which  influenced  the  compass 
through  the  solid  rock  65  ft.  deep,  and  which  was  kept  in  one  of  the 
working  places,  while  the  compass  was  held  in  the  other. — Minijig 
Journal. 
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THE    TEBBACES    OF    KOBWAY. 

BT  PBOFEMOR  KJEBTTLP,  OP  CHKUTIASIA. 

I»  Three  Pasts. — Pabt  I. 

^ING  a  cmiie  in  the  Nonregian  Fjords  last  smnmer,  . 
I  was   straek   with   the   terraces  occorriog  at  the  j 
debouchemeni  of  most  of  the  rivers  into  the  Fjords, 
perhaps  more  than  with  any  other  geological  phe- 
nomena I  witnessed  there.     The  terraces  in  question  snggested 
various  difficulties  to  mj  mind,  and  my  visits  to  them  did  not 
aflbrd  me  sufficient  opportanities  to  gather  that  intimate  local 
knowledge  upon  which  alone  could  auy  chain  of  reasoning  ' 
safely  be  fonnded.     It  was,  therefore,  a  daily  hope  that  I  might 
come  across  Professor  Kjemlf,  who  I  had  been  informed  was 
at  that   time  traToUtng  and    superintending   the   geological 
sarrej  of  Norway,  which  before  long  wiil  be  one  of  the  most 
interesting  results  of  the  labours  of  any  State  scientific  depart- 
ment. 

Amongst  other  novel  experiences  of  Norwegian  cruising,  not 
the  least  striking  is  that  of  drifting  about  daring  dead  calms, 
often  so  close  to  the  shores  of  the  Qords  as  to  render  it  neces- 
sary to  get  out  the  boats  and  tow  the  Tessel  off,  without 
finding  bottom  for  hundreds  of  fathoms. 

It  was  on  one  of  these  occasions  that  we  floated  lazily  and 
helplessly  on  the  bosom  of  the  beautiful  Sor  Fjord.  Beginning 
with  a  sultry  and  depressing  haze,  the  momiog  had  gradually 
become  one  of  those  deliciously  hot  summer  days  of  which 
perhaps  we  may  find  some  half-dozen  in  semi-arctic  England 
during  the  course  of  our  dreary  year. 

The  massive  precipices  and  steep  mountain  sides  were 
mirrored  in  the  Qord,  even  to  the  copies  of  bright  glaciers,  out- 
pourings of  the  Folgefond  above,  mostly  unsullied  by  the 
extensive  moraines  one  sees  in  the  Swiss  ice-rivers.  Above 
these,  clouds  still  lingered,  just  concealing  so  much  of  the  some- 
what monotonous  edge  of  the  mountain  plateau  as  to  leave 
possible  to  the  imagination  the  existence,  beyond,  of  those 
bright  peaks  so  common  in  Switzerland — that  glory  of  the 
world — and,  alas  I  so  rare  in  the  ranges  of  Norway. 

The  shrill  sound  of  a  steam-whistle  in  the  far  distance 
informed  us  of  the  approach  of  a  steamer,  on  its  way  to  the 
head  of  the  Fjord. 

Several  of  our  party  resolved  to  leave  our  clean  decks,  and 
white  but  then  useless  sails,  for  the  grime  and  filth  of  the  steamer. 
The  Norwegians,  above  all  people  obliging,  are  accustomed 
to  take  up  passengers  at  out-of-the-way  places,  and  stop  at  any 
time;  for  a  boat.  So  we  were  rowed  to  the  steamer,  and  had  a 
delicious  voyage,  all  but  the  smoke  and  coal-dust,  to  Odde, 
itself  one  of  the  most  delightful  spots  I  saw  in  Norway.  Here 
I  informed  myself  as  to  anchorage,  and  we  returned  by  the 
same  steamer.  On  our  voyage  back  I  espied  a  geological 
hammer  peeping  out  of  a  leather  bag  with  a  nubbly  outside, 
suggestive  of  fossils  or  minerals.  Having  been  told  by  a  mutual 
friend  that  I  should  recognize  the  professor  as  "  the  man  with 
a  hammer,"  I  hoped  this  might  prove  to  be  his  property.  And 
so  it  turned  out.  We  had  what  was  to  me  a  most  interesting 
talk,  and  I  promised  to  translate  the  following  pages  for 
him.  Soon  we  came  in  sight  of  the  Noma,  with  her  square 
sail  and  all  canvas  set,  with  a  fair,  light  wind,  slipping 
through  the  water.  Then  we  saw  our  gig  waiting  our  arrival, 
manned  by  four  as  stalwart  and  willing  fellows  as  ever  bent  to 
oars.    And  so  ends  my  story. 

With  regard  to  my  own  labour,  I  have  been  constantly 
reminded  of  Gil  Bias'  uncle,  the  priest,  who,  teaching  his 
nephew  Latin,  thereby  became  able  to  read  his  own  breviary ! 
Indeed,  had  it  not  been  for  the  assistance  of  Mr.  Jon  Hjaltalin, 


of  ledsnd,  the  exeeutioB  of  my  promise  would. 


addi- 


tional dday,  have  been  even  more  imperfect  than  it  is. 

Profieasor  Kjemlf  has  perused  the  proofii.  For  very  many 
of  his  alterations,  as  for  instance  the  subetitntion  of  the  term 
"bottom"  for  ''terminal''  moraine  in'  my  translation,  and 
other  more  idiomatic  eiprcasions,  I  must  decline  io  be  lespos- 
Bible.  But  as  to  oonespond  upon  such  non-essential  points 
would  have  invcrfved  so  great  a  loss  of  time,  I  have  prdiemd 
to  let  them  stand,  upon  his  authority. — Mabshaix  Hall. 


Lr  ascending  the  Norwegian  Yalleys,  one  cannot  M  to 
notice  the  terraoe-like  steps  of  the  bottom.  The  floor  of  the 
valley,  cut  out  in  the  mass  of  rocks,  and  filled  with  varioai 
deposits  of  day,  sand,  gravd,  and  stones,  is  not  obserred  to 
slope  evenly  firom  its  commencement  to  the  lower  end  of  the 
valley,  where  it  opens  into  the  sea ;  but  it  mounts  thence  by  stepi, 
and  where  we  do  not  follow  the  actual  river,  whidi  does 
indeed  often  form  an  inclined  plane,  we  ascend  from  temee 
to  terrace,  from  lower  to  higher  plains.^  These  plains— the 
surfaces  of  which  are  apparently  horizontal,  but  in  reslitj 
slightly  slope  at  the  upper  portion,  and  which  at  thor  bwer 
end  terminate  usually  in  a  steep  slope  of  about  30° — we  term 

TERKACZS. 

It  seems  most  reasonable  to  suppose  that  these  ▼all^ 
terraces  were  caused  by  a  water  surface  on  a  level  with  the 
terraces.  The  largest  of  such  water  surfaces  is  the  sea.  K  the 
sea  is  to  be  considered  as  the  cause  of  all  terraces,  from  higheet 
to  lowest,  we  ought  here  and  there  to  be  able  to  show  msrine 
remains,  partly  in  heaps,  partly  in  the  terraces,  from  the 
highest,  far  up  the  valley,  to  the  lowest,  at  the  present  ses- 
shore,  and  at  the  same  time  we  might  expect  a  certain  uni- 
formity in  the  nature  of  the  filling  up  of  the  valley,  because 
the  same  covering,  the  sea,  would  have  filled  the  whole  vaUey. 

But  marine  remains  are  only  to  be  found  at  the  lower  alti- 
tudes, under  five  to  six  hundred  feet.  At  about  the  same 
altitude  the  nature  of  the  bottom  of  the  vaUey  is  evidently 
different,  as  may  be  distinctly  seen  in  the  geological  map. 

Therefore  at  this  altitude,  i.e,,  five  to  six  hundred  feet,  mast 
be  the  highest  beach-mark. 

It  will  be  granted  that  steps  found  lower  than  this  are  msiks 
of  the  lower  sea-level,  as  the  land  rose  (as  we  are  accustomed 
to  say) ;  whereas  if  we  find  other  steps  higher  up,  we  most 
assign  some  different  cause  for  each  of  these.  Neither  will 
it  be  difficult  for  the  traveller  to  class  many  of  these  steps  with 
respect  to  their  situation  into  two  large  groups  :  (1)  Those  that 
occur  in  a  completely  open  situation ;  (2)  Those  comparatively 
closed  in,  and  partially  supported  by  the  damming  produced 
by  the  mountains  on  both  sides  approaching  each  other. 

The  maritime  8tep8  proper  are  aU  open. 

The  inland  steps  almost  all  distinctly  dosed. 

Since  1858,  when  I  first  began  a  series  of  observataons  on 
those  loose  coverings,  I  have  pointed  out  three  classes  of  the 
immediate  causes  of  steps  in  the  watercourses. 

1.  The  former  position  of  the  sea,  which  left  its  highest 
marks  on  the  land  at  600  ft.  above  the  present  level. 

2.  Ancient  bottom  moraines,^  which  obstructed  the  valley 
at  a  time  subsequent  to  the  glacial  period,  creating  dams,  so 
that  a  basin  could  be  formed  in  the  watercourse. 

3.  Obstruction  by  a  mountain  which  might  create  a  basin  so 
long  as  the  course  in  the  valley  did  not  erode  still  deeper  into 
the  dam. 

The  ancient  highest  beach-mark  is  tolerably  evident  to 
the  observer.     Below  this   mark  are  found  here  and  there 


1  I  hsTe  mentioMd  th«  most  distinet  of  ikeM  ttept,  ii«ii«ly,  thme  wbieli  iadi- 
oftto  the  tea  booDdariM  in  the  diflTerent  tbUo^,  in  a  tliort  punpUoi  «tteeb«d  to 
the  geologiottl  map  of  Sonthoni  Norwar.  Cbriatiania,  1866,  pp.  7,  8.  I  hmn  alio 
giron  a  more  exteaded  list  of  vaiioiu  Uiidt  ot  lerraoos  in  mf  Mlimtrml  Wiugitm 
and  Mouniai*  SeitnM.    Chriitiania,  18S6,  pp.  228,  »9. 

*  With  roneot  to  bottom  morainM,  too  mocli  OToriooked  in  oompariaoa  vift 
the  taparfloiftl  moraines  first  moottog  tho  ejs,  I  must  rsfar  tho  reader  to  a^f 
JUtiural  Kingdom  and  Mawiiain  Seime;  p.  99. 
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marine  remains.  Wheneyer  "  shell  marl "  has  been  presented 
from  a  more  elevated  sitnation,  it  has  appeared  that  the  shells 
belonged  to  freshwater  formationsi  and  not  to  marine;  and 
when  a  mmonr  has  arisen  of  freshwater  shells  on  the  great 
mountains  no  one  has  been  willing  to  confess  himself  the 
author  of  Snch  ill-snpported  statements.  Bat  this  is  not  all ; 
the  natnre  nf  the  whole  bottom  of  many  of  oar  valleys  and 
yalley-plains  chaagee  distinctly  at  this  step  as  at  a  bonndaiyi 
Above  this  boundary  strata  of  clay  become  scarcer  aud  scar^r. 
and  the  bottom  of  the  valley  is  covered  either  by  floodsand  or 
compact  gravel  and  slones.  Lower  down  we  find  extensive 
flats  of  clay,  still  partly  covered  with  the  same  flood-sand  brought 
from  the  interior ;  so  that,  on  digging  up  the  surface,  one  finds 
clay  at  the  bottom  and  sand  on  the  top. 

It  is,  therefore,  my  opinion  that  the  ultimate  causes  of  the 
8tep3  of  the  watercourses  are  not  diflferent,  but  that  there  was 
one  main  cause,  namely,  the  presence  of  a  water  surface, 
which  caused  the  materials  washed  down  by  the  streams  to  be 
heaped  up  everywhere  to  the  height  marked  out. 

Where  the  watercourse  joined  the  sea  without  any  obstruc- 
tion, the  materials  brought  down  through  the  valley  might  be 
piled  to  a  corresponding  height  at  this  level  and  below  it,  as 
may  daily  be  witnessed  at  Havstokken,  or  at  the  Oere  (tongues 
of  land  or  deltas),  which  lie  at  the  mouth  of  many  a  valley.' 

Where,  however,  a  bottom  moraine  obstructs  the  passage, 
forming  a  compact  wall  of  gravel,  stones,  sand,  and  day 
intermingled,  a  basin  may  be  formed  inside  this  wall,  and  the 
material  of  the  watercourses  piled  as  high  as  the  sill,  so  to 
speak.  A  similar  case  is  the  obstruction  caused  by  the  spur 
of  a  mountain. 

Now,  let  us  suppose  the  sea-level  lowered,  the  dam  broken 
through,  or  the  mountain  obstruction  opened ;  at  each  of  those 
spots  some  portion  of  the  piled-up  materials  will  remain  at  the 
sides  of  the  passage,  subsequently  to  be  dug  out  by  the  water, 
or  else  the  terraces  will  show  the  former  water-level. 

In  the  eastern  part  of  Norway  the  main  valleys  are  long, 
and  open  out  upon  extensive  plains,  and  a  comprehensive  view 
of  them  is  not  so  easily  gained  as  in  the  narrow  valleys  of 
the  west.  Still,  the  most  elevated  step  corresponding  to  the 
ancient  sea-level  can,  in  most  places,  be  pointed  out  with  great 
certainty  by  certain  circumstances. 

In  the  northern  and  western  parts,  where  the  valleys 
are  shorter  and  have  a  steeper  gradient,  it  is  much  easier  to 
identify  the  many  steps,  which  in  every  valley  follow  each  other 
in  quick  succession,  from  the  present  sea-level  to  a  certain 
height,  beyond  which  they  entirely  disappear. 

Now,  as  that  particular  most  elevated  step,  which  we  can 
place  in  round  numbers  at  a  height  of  600  ft.  above  the  present 
sea-level,  could  not  lie  dry  before  our  eyes  in  the  form  of  a 
terrace,  had  there  not  been  a  change  in  the  relative  position  of 
land  and  sea,  which,  up  to  the  present  time,  we  have  thought 
to  be  best  explained  by  the  "  rising  of  the  land,"  it  is  plain  that 
the  lower  steps  also  must  be  connected  with  this  upheaval. 

It  has  been  thought  that  the  following  proposition  might  be 
maintained: — Scandinavia  rises,  or  the  rocky  foundations  of 
the  peninsula  lift  themselves  directly  out  of  the  sea.  That  it 
has  risen  is  evident  from  the  marine  remains  that  are  foand  in 
strata  of  sand  and  clay,  or  in  entire  shell-banks. 

Bat  several  very  telling  facts  have  been  appealed  to, 
speaking  for  a  rising  now  going  on.  Sounds  have  become 
more  shallow ;  harbours  had  to  be  re-established  farther  out ; 
islets  became  higher;  rocks  appeared  above  the  sea,  where 
breakers  had  seldom  betrayed  their  existence ;  marks  cut  out  in 
the  borders  of  the  sea  now  seem  to  stand  higher  than  of  yore. 
Swedish  investigators  have  long  since  tried  to  show  tha{  the  coast 
of  Sweden  along  the  bay  of  Finland  rises,  and  that  this  rising 
is  greater  the  farther  north  we  proceed,  whilst  at  Stockholm  and 
further  south  there  is  little  or  none. 

*  As  a  TMhtemaii.  I  hsre  often  looked  oat  for  luoh  tpoU,  linoa,  where  raoh  do 
4  ooaor,  maj  siicnorege  at  »U  it  problemfttical.    It  would  be  bard  to  find  enr 
Ml  ]«■•  infonned  in  metten  eoncerniog  their  buaineii  than  onr  three  Norsk 
pflote  learned  to  be.-~TBAH8i.AT0B. 


As  regards  the  coast  of  Norway,  no  such  definitive  assertions 
have  been  put  foHh. 

Those  statements  concerning  the  upheaval  of  the  east  coast 
of  Scandinavia  have,  however,  given  rise  to  an  error  which 
has  been  repeated  by  author  after  author  in  foreign  works,  that 
the  upheaval  has  been  proved  to  be  greatest  at  the  most 
northern  point  of  Scandinavia. 

At  the  North  Cape,  they  say,  the  rising  of  the  land  is  5  ft. 
in  a  century.  This  has  been  made  the  starting-point,  and 
authors  have  said,  the  rising  being  5  ft.  at  the  North  Cape, 
and  nothing  in  the  south,  gives  an  average  of  2^  ft.,  and  this 
they  accept  as  the  measure  of  the  upheaval  of  Scandinavia/ 
At  the  North  Cape,  however,  as  well  as  along  the  entire 
northern  seaboard  of  Norway, Professor  Keilhau  failed  to  discover 
any  reliable  evidences  of  actual  rising,  and  it  does  not  sound 
well  in  the  ears  of  us  Northern  men  to  hear  the  North  Gape 
mentioned  as  the  main  support  of  figures  on  the  basis  of  which 
has  been  raised  an  immense  computation  of  geological  time. 
This  single  still  unproved  assertion,  however,  concerning  the 
North  Cape  cannot  weaken  our  convictions  as  to  the  upheaval 
of  the  land. 

To  this  upheaval  has  been  annexed  the  question  of  the  glacial 
epoch.  It  has  been  supposed  that  icebergs  drifting  in  the  Polar 
Sea  have  been  observed  to  scour  and  scrape  the  bottom  before 
becoming  fast  grounded ;  and,  as  these  icebergs  have  been  seen 
to  carry  smaller  blocks  on  their  backs,  Sir  Charles  Lyell  long 
since  gave  out  that  our  mountains  were  abraded,  and  our 
erratic  blocks  spread  about  throngh  the  assistance  of  icebergs, 
as,  perhaps,  drifting  from  the  pole  in*  an  ocean  current,  they 
grated  upon  the  rocky  bottoni,  and  carried  away  its  stones  as 
Scandinavia  rose. 

This  able  theory  met  with  general  acceptance;  it  is  now, 
however,  more  and  more  abandoned ;  but  the  oompntation 
of  time  still  boasts  of  the  immense  periods  required  by  the 
theory,  for  the  land  to  sink  6,000  ft.  into  the  cold  sea,  and 
emerge  again  to  the  same  height !  Before  we  admit  so  vast  a 
proposition  we  may  demand  that  evidence  should  be  pointed 
oat  of  the  former  position  of  the  sea  at  so  great  an  altitode.  It 
has  never  been  possible  to  point  to  indisputable  maritime 
remains  as  such  evidence.  All  that  could  be  shown  at  these 
altitudes  was  limited  to  certain  layers  of  sand  and  gravel 
heaped  up  in  flats  (the  stratified  drifts  of  English  geologists)  in 
some  of  the  fiUings-up  of  our  valleys,  and  therefore  to  some  of 
our  terraces.  Whence,  even  from  tiiis  point  of  view,  we  return 
to  those  terraces.  The  rising  of  Scandinavia  has  been  con- 
nected with  the  glacial  epoch  by  the  assistance  of  the  theory 
referred  to  for  a  calcolation  as  to  the  length  of  time. 

Ten  years  ago,  supported  by  observations  of  the  marks  of 
abrasion  (scouring),  of  erratic  blocks,  of  ancient  moraines,  and 
also  by  the  observed  spreading  of  marine  and  inland  clay  over  the 
plains  and  valley  bottoms,  I  attempted  to  show  (adopting  the 
inland  glaciation  theory,  and  having  Dr.  Bink*s  description  of 
Greenland  chiefly  in  view)  that  only  a  comparatively  small 
part  of  Norway  was  under  this  cold  sea-covering  during  the 

glacial  epoch  .^ 

The  distinct  former  sea-bottom,  the  marine  group,  disappears 
with  all  its  branches,  at  an  altitude  of  five  to  six  hundred  feet, 
and  it  is  at  about  this  elevation  that  we  meet  with  the  most 
marked  and  prominent  of  all  the  steps  in  our  valley  courses. 

This  assertion  was  in  direct  opposition  to  the  iceberg 
theory,  as  explained  by  Lyell,  which  supposed  far  greater 
motion  upwards  and  downwards.  On  account  of  this  state- 
ment, Lyell  has  since  acknowledged*  that  the  greater  portion 

*  Aniiquilg  qf  Maw,  o.  lit.  p.  66. 

»  Firet,  in  PolgUhmUk  Tidd»kri/t  (Chrittiania,  1858.  Foe.  il,  "K  *»*»»*«*/ "JSJ 
to  the  exceUent  Swedish  ioTeetigation  of  the  Upsala  dietnete,  which  wee  of  «reat 
aMietancetome  in  the  division  of  the  ground.  Then,  In  two  ••»7»  on  The 
Phenomena  of  Friction,"  in  which  the  untenabilily  of  Lyell'i  theory  »•  woT?*  "J 
"  On  the  Glacial  Formation  in  Southern  Christiania,"  where,  for  the  ftrat  »"»•.• 
dietinction  ia  made  between  the  older  glecial  group  and  *»*.5"»«j»??v"£  **! 
more  recent  pott-glaoial  group  with  other  brancbef.  Both  eaMye  are  to  be  found 
in  a  Unittrnfy  Programme,  ChrisHania,  IS'W,  Aral  half-year. 


AHtignUy  qf  Ifaa,  second  oiition  p.  231. 
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of  tbe  land  probably  was  abore  the  fca-lerel,  yet  he  was  not 
willing  to  limii  hi*  asserted  sinking  and  rising  of  6,C'00  ft.  to 
a  sioiple  rising  of  600 ;  for  he  considers  the  adoption  of  snch 
height  is  supported  by  marine  shells  happening  to  occur 
in  soch  places.  And  it  is  eridentlj  his  opinion  simplj  that 
we  hare  missed  marine  remains  at  greater  altitudes.  The  • 
whole  determination  of  height  with  the  assistance  of  marine 
shells  is,  according  to  Ljell's  opinion,  dependent  npon  negatiTe 
argnmeot«.  To  this,  of  coarse,  the  reply  ^  is  that  onr  assertions 
are  confirmed,  not  only  by  the  chance  finding  of  marine  shells, 
but  by  the  state  of  the  ground  in  our  valleys — pure  positive  facts. 
For- our  parts,  we  confidently  adhere  to  the  belief  that  the 
land  has  only  risen  600  ft.  since  the  Glacial  Epoch,  till  some 
one  shall  point  out  with  certainty  strata  of  clay  or  sand  con- 
taining marine  remains,  as  also  indisputable  marine  shell- 
banks,  at  greater  elevations, — since  the  onus  prohandi  certainly 
rests  with  those  who  assert  the  contrary. — Translated  from  the 
Norsk. 


THE    BABBACOUTA. 

BT  JOIIV  BAJfSAT  GOBDOX. 


|H£  barraoouta,  or  barracuda,  a  si>ecie8  of  pike,  is  a 
fish  which  abounds  in  tropical  seas.  According  to 
Webster,  it  is  termed  in  ichthyology,  SpkyroBna 
barracuda.  It  is  found  principally  in  the  waters 
surrounding  the  West  India  and  Bahama  groups  of  islands. 
In  the  Spanish  colonies  it  has  received  the  name,  Faricotas, 
and  in  the  French,  Becaynne.  The  fish  varies  in  length  from 
6  in.  to  10  ft. ;  it  is  very  voracious,  and  has  been  known  to 
devour  its  own  species.  Like  the  pike,  it  is  long  and  narrow, 
is  very  swift  in  its  movements,  and  can  take  its  prey  in* 
stantaneously.  Its  mouth  is  capacious  and  is  provided  with 
sharp  teeth  in  both  jaws.  Though  the  barraoouta  is  greedy  it 
is  very  subtle,  and  will  look  two  or  three  times  at  a  bait  before 
it  will  take  it;  but  if  it  once  lays  hold  it  is  sure  to  be 
captured,  as  it  closes  its  mouth  with  such  force  that  the  hook 
enters  it  securely. 

The  manner  of  taking  this  fish  is  by  trolling  with  a  live 
bait — usually  a  small  fish — and  this  is  termed  by  the  natives 
of  the  islands  "  towing  for  barracoutas."  It  is  necessary  that 
the  boat  used  for  this  purpose  should  move  very  rapidly 
through  the  water  and  as  noiselessly  ai  possible.  The  line 
must  be  strong,  as  the  fish  is  very  powerful,  and  the  hook 
ought  to  be  firmly  attached  to  it  by  means  of  a  long  piece  of 
wire  about  4  ft.  in  length.  This  is  termed  by  the  natives  '*  a 
tail  wire."  If  the  hook  were  fastened  to  the  cord  without  the 
wire  the  fish  would  cut  it  away  immediately. 

The  boat  having  been  set  in  motion,  no  time  transpires  before 
a  gentle  tug  is  felt  at  the  line,  and  upon  the  increase  of  its 
speed,  the  resistance  of  the  ensnared  fish  is  felt  very  strong.  To 
prevent  the  line  from  breaking,  moie  of  it  is  run  out  slowly, 
until  it  is  deemed  necessary  to  pull  the  captive  on  board. 

Tbe  barraoouta,  unlike  most  fish,  can  take  its  prey  without 
turning  on  its  side,  as  its  superior  jaw  is  shorter  than  the  in- 
ferior, and,  on  this  account,  it  is  extremely  dangerous  to  per- 
sons who  happen  to  enter  the  water  where  it  abounds ;  like 
other  fish,  did  it  turn  on  its  side  to  seize  the  object  of  its 
desire,  the  scales  would  glitter  and  so  give  warning  to  its 
unwary  victim.  This  voracious  tyrant  rarely  goes  to  the 
bottom;  its  domain  is  in  mid  water,  where  it  can  capture  the 
innocent  fry  which  swarm  the  sea  at  certain  periods  of  the 
year. 

I  have  thought  that  it  was  unneccflsary  to  describe  the  ap- 
pearance of  the  barracouta,  because  it  resembles  exactly  the 
pike,  which  is  universally  known. 


">  ZeUnehryid,  DeuUeh-geologUchei  OetelUeha/t,  1863,  p.  627.  la  tha  tvaxt  esiaj, 
which  i«  an  extract  from  tho  oae  qaofced  aboT«  on  the  glaoial  fonnation,  luunely, 
from  that  portion  whioh  troftts  of  "  feneral  circumttaaoes,"  some  Uter  Additions 
are  to  be  found. 


The  negroes  are  afraid  to  eat  the  flash  of  the  barraeoats ; 
they  assert  that  it  is  not  safe  to  use  it  as  food,  because  it  is 
poisonous  at  certain  seasons,  and  the  explanation  they  give  of 
this  peculiarity  is  that  it  feeds  at  stated  times  in  the  viciniij 
of  copper  banks  or  veins  running  in  the  bottom  of  the  sea.  It 
is  said,  too,  that  sprats  are  poisonous  at  times,  and  the  Frendi 
writer,  Pierre  L'Abbat,  who  visited  the  West  Indies,  Beeou 
to  have  thought  that  this  was  wholly  the  cause  of  the  barra- 
couta  possessing  this  deadly  quality.  He  says  that  the  sprats 
feed  upon  the  mangenele-apple,  which  is  exceedingly  poisoDoas, 
and  they  are  swallowed  by  this  tyrant  of  the  sea,  thereby 
conveying  the  effects  to  those  who  partake  of  this  fish.  Nov, 
it  so  happens  that  the  mangenele  bears  its  fruit  at  the  rerj 
time  when  the  fish  is  deemed  poisonous ;  and,  it  is  more  likely 
that  this  is  the  cause  than  that  copper  veins  should  effect 
this  change  in  the  fish.  Some  persons,  however,  arc  r^ard* 
less  of  fear,  and,  after  having  pickled  the  fish,  they  eat  it  in- 
discriminately. 

I  am  not  aware  that  the  barraoouta  is  in  any  way  serrioe- 
able,  and  I  believe  it  is  captured  more  on  account  of  the  spoil 
it  affords  than  for  any  remuneration  which  it  might  render.— 
Scientific  American, 


MODERN  AGENTS  FOB  ANAESTHESIA. 

BT  B.  W.  RICHAKDSON,  M.I>.,  P.B^ 

|HE  original  chemical  bodies,  nitrous  oxide  gas  and  sal- 
phuric  ether,  have,  notwithstanding  much  opposition 
and  many  advancements  of  rivals,  retained  a  certain 
fair  position  as  ansMthetics.  Nitrons  oxide,  indeed, 
has  of  late  been  greatly  extolled  and  raised  into  fervour  of  faroat 
by  the  members  of  the  dental  profession.  Ether  has  been  per- 
sistently employed  in  some  parts  of  America  and  some  parts  of 
France,  and  its  friends  have  quite  recently  claimed  for  it  that 
it  has  not  been  the  cause  of  one  single  death. 

It  is  right  that  the  members  of  the  public,  who,  in  common 
parlance,  know  only  that  sometimes  they  or  theirs  may  have  to 
be  put  '*  under  chloroform,"  should  know  these  and  all  other 
facto  correctly  and  intelligently ;  should  know  what  agents  are 
used  and  the  relative  value  of  each  agent  in  respect  to  practica- 
bility of  administration,  certainty  of  action,  and  freedom  from 
risk.  I  will  essay,  therefore,  to  bring  these  points  clearly  for- 
ward, not  hurriedly  and  not  with  such  exceeding  brevity  as  to 
lose  myself  in  obscurity. 

Of  l^e  various  agents  that  may  fairly  come  under  considera- 
tion, I  will  confine  what  has  to  be  said,  in  the  first  instance, 
to  substances  which  produce  general  insensibility,  and  of  these 
I  will  name  none  that  have  not  been  tried,  and  for  some 
valid  reason  or  other  been  found  wanting  in  some  essential 
quality. 

Nitrous  oxide  and  sulphuric  ether,  in  their  respective  ways, 
represent  what  are  considered  to  be  the  physical  requirements 
of  agents  for  the  production  of  anaesthetic  sleep.     The  idea  now 
is  well-nigh  universal,  that  tho  agent  must  either  be  a  gas,  as 
nitrous  oxide   is,  or    a   liquid  very  easily  transformable  into 
vapour,  as  ether  is.     These,  I  say,  are  conceded  points,  and  are 
based  on  the  belief  that  the  best  and  readiest  mode  of  producing 
the  general  sleep  of  insensibility,  is  letting  the  narcotic  enter 
the  system  by  the  channel  of  the  lung ;  by  presenting  to  the 
blood  as  it  flows  over  the  lung  from  the  right  to  the  left  side  of 
the  heart,  some  substance  which  the  blood  will  absorb  and  will 
carry  direct  to  the  nervous  centres  in  quick  and  steady  stream. 
It  is  true  we  can  produce  the  effect  we  want  in  another  way,  by 
another  mode  of  entrance.     For  example,  I  have  reoehtly  found 
it  quite  possible  and  easy  to  put  an  animal  profoundly  under 
chloroform,  by  inserting  that  substance,  in  its  fluid  state,  be- 
neath the  skin  with  a  fine  needle,  and  this  method  could  be 
applied  to  any  soluble  narcotic ;  but  as  a  general  principle,  it 
is  not  so  good  a  method  as  that  of  administering  by  what  is 
called  "  inhalation." 


Ifeb.  28,  1070.] 
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We  may  put,  therefore,  in  classification  all  the  modem 
agents  we  employ  tinder  two  general  heads  of  Gases  and  Vola- 
tile Fluids,  and  I  will  set  the  most  reliable  snbstances  in  this 
order,  adding  to  the  name  of  each  substance  its  chemical  com- 
position and  physical  characteristics. 


Name. 


Table  I. — Gasis. 

Chem.  Comp.       Density  H, =1. 


NitrouB  oxido  N^O     . 

Methylio  ether CjH^O 

Chloride  of  methyl :  CSlj.C[., 


22 
23 
25-25 


TaBLS  II. — YOLATILB  FLUIDS. 


Vapour 

Bmling     Deniity 

Name.  Cham.  Comp.        Point.       Ha=l. 

EthyUo  other C.H„oO  ...     92°F  ...  37 

Biohloride  of  othylono  (Dutch  Uquid)  ...  CaH^CIa  ...  ITS^'P  ...  495 


Bichloride  of  methylene    CHj,Clj 

Terohloride  of  f ormyl  (chloroform) CHOI,' 

Tetrachloride  of  carbon OGI4 


104*F 


42-5 


...  142-F  ...  6975 
...  172°F  ...  77 


I  might  expand  these  tables  verj  largely.  To  the  gases  I 
might  add  carhnretted  hydrogen,  light  and  heavy;  carbonic 
acid,  carbonic  oxide,  and  hydrogen  gas.  To  the  liquids  I  might 
add  methylic  alcohol,  chloride  of  ethyl,  hydride  of  amyl,  amy- 
lene,  and  many  others,  not  omitting  turpentine,  which,  at  a 
pnsh,  has  actually  been  administered  saccessfolly  to  the  human 
subject.  It  is  better  to  take  simple  types  of  those  agents 
which  are  most  direct  in  action,  or  most  in  use  at  this  h9ur. 
Respecting  those  agents  noted  in  our  tables,  it  may  be  well  to 
say  of  them  at  ouce,  that,  although  they  are  the  best  up  to 
the  present  time  discovered,  not  one  of  them  is  to  be  considered 
perfect  All  the  gases  are  faulty,  because,  being  gases,  they 
are  practically  unmanageable  for  ordinary  application.  Nitrous 
oxide  gas,  moreover,  although  it  produces  insensibility,  causes, 
at  the  same  time,  darkening  of  the  arterial  blood,  painfully 
rapid  breathing,  a  countenance  terrible  to  behold,  and  imminent 
approach  to  death.  The  liquids,  on  their  side,  are  practical 
for  administration,  but  more  or  less  faulty  in  action. 

At  a  future  day,  keeping  to  the  same  text,  I  will  endeavour 
to  point  out  the  relative  advantages  and  disadvantages  of  each 
of  these  agents  in  detail ;  and  will  try  to  explain  what  is  wanted 
in  an  ansBsthetic  agent  to  make  it  in  all  respects  perfect ;  and 
when  I  say  perfect,  I  mean  so*  perfect  that  the  removal  of 
sensibility,  and  thereby  the  prevention  of  sufPering  by  it,  shall 
be  attended  with  no  anxiety,  and  with  no  sign  or  symptom 
that  shall  excite  in  the  operator  and  administrator  the  anxiety 
which  every  administration  hitherto  has  called  forth. — Popular 
Science  Beview, 


ON  THE  BOTANY  OF  CANADA  AND  ADJACENT 
PAETS  OP  BRITISH  AMERIOA. 

BY  PEOFESSOE  LAWSON, 

Daihoniie  OoVUgCt  H(difax,  Nova  ScoUa, 

N  this  paper  the  anthor  gives  the  general  characters 
of  the  natural  order  RanunculaceflB,  the  characters  of 
the  different  genera  embraced  in  the  order,  their 
synonvmy  and  their  distribution  through  all  the 
provinces,  as  well  as  in  other  countries.  Several  plants  that 
have  been  described  as  Canadian  are  shown  to  have  been  so 
recorded  through  mistakes,  and  many  unsettled  points  are 
suggested  for  investigation.  Of  Clematis,  he  says,  we  have  two 
species,  one  local  and  the  other  general  in  its  distribution,  viz., 
C,  Vtrgintmiat  which  grows  around  the  rifle  range  at  Bedford, 
and  also  at  Windsor,  Nova  Scotia ;  it  extends  to  Lake  Win- 
nipeg, Isle  Yerte  being  its  last  point  north-eastwardly.  Pulsa- 
tilla is  confined  to  the  north-west,  whence  numerous  specimens 
have  been  received  from  Governor  McTavish.  The  common 
form  of  the  species  named  P.  Nuttaliana  is  now  known  to  be 
identical  with  P.  Wolfgangicma  of  the  Russian  botanists,  which 
18  itself  a  rarieiy  of  the  European  P.  patens.    Two  forms  from 


the  north-west  are  described,  one  of  which  does  not  aocord  with 
Regel's  Wolfgangiana.  Anemone  dichotoma  is  shown  to  be  the 
proper  name  for  the  plant  hitherto  known  as  A,  Pennsylvamca, 
Of  A.  nemorosa,  the  windflower  of  English  forests,  four  varieties 
are  described  as  inhabiting  the  dominion,  one  a  small  northern 
form,  and  another  found  at  Belleville  by  Mr.  Macoun.  A,  Ri' 
chardsonii  has  been  received  only  from  the  Hudson's  Bay  terri- 
tories. A,  hepaiica  is.  shown  to  be  an  essentially  an  Ontarian 
and  New  England  plant,  although  fonnd  to  extend  into  Nova 
Scotia,  having  been  gathered  at  Windsor  by  Professor  How. 
A,  cbcutUoha  is  restricted  and  more  northern  in  range.  A,  nar» 
cissiflora  is  not  known  to  exist  within  British  America,  although 
it  occurs  in  the  United  States  in  the  Rooky  Mountains.  A.par* 
viflora  is  a  north-western  plant,  and  is  found  also  at  Gasp^,  by 
Dr.  Bell,  of  Montreal,  and  on  Anticosti,  and  is  fonnd  to  have 
usually  five,  not  six  petals,  as  described.  A.  muUiJida  has  not 
yet  been  collected  in  Canada,  except  on  the  Gulf  shore,  and  in 
the  north-west,  but  will  probably  reward  some  diligent  searcher 
in  Ontario.     A.  Penneyhanica  has  a  wide  and  southern  range. 

A,  cylindricat  a  sand-hill  plant,  is  confined  to  central  and 
western  Ontario. 

Syndesmon  is  a  curious  little  plant,  a  link  between  the 
windflowers  and  meadow  rues,  but  has  only  been  found  in  two 
localities,  although  in  the  adjoining  States  it  is  not  rare ;  its 
Canadian  habitaU  are  St.  David's  and  Hamilton. 

Thalictrum  comuti  is  a  stately  plant,  with  large  masses  of 
showy  white  blossoms,  rendering  it  conspicuous  along  the  Sack* 
ville  river,  and  on  the  meadows  at  Beaver  Bank,  and  is  of 
general  distribution  throughout  the  dominion.  T,  pv>rpur* 
escene,  differing  in  its  sessile  stem-leaves,  greenish  flowers  and 
drooping  anthers,  is  to  be  looked  for  in  dry  situations ;  its  record 
as  Lower  Canadian  is,  however,  a  mistake,  and  possibly  it  does 
not  reach  so  far  north  as  the  St.  Lawrence.  T.  dioicum  has  a 
wide  range ;  but  there  are  two  distinct  forms  about  Kingston 
which  require  further  investigation,  one  growing  near  Kingston 
Mills,  and  the  other  at  the  Penitentiary.  T,  Alpvnum,  an 
Arctic  European  plant,  is  confined  with  ns  to  Anticosti  and 
Newfoundland ;  it  is  general  within  the  Arctic  circle,  and  runs 
down  the  Rocky  Mountains  to  low  latitudes,  as  Arctic  plants 
are  apt  to  do.  T.  clavatum  is  a  York  Factory  plant,  remark- 
able for  its  pod-like  stipitate  carpels,  without  furrows,  but  with 
embossed  veins. 

Of  Ranunculus,  eighteen  species  are  described,  and  one  ex« 
eluded.  E.  reperhs  is.  the  most  common,  as  a  weed,  but  rare  as 
an  indigenous  plant,  in  which  character  it  grows  near  Toronto. 
U,  hulhostts  has  been  frequently  reported  as  Canadian,  but  the 
evidence  is  doubtful,  E.  ovcdis,  B,  hrevicavJ/U,  and  B,  cardio* 
phylltis  are  referred  to  B.  rhoniboideics,  B.  auritomua  docs 
not  belong  to  our  flora,  and  B.  affinis,  here  considered  as  a 
variety  of  it,  is  confined  to  the  Arctic  Sea  and  the  north-west 
Hudson's  Bay  territories.  Of  B,  ahortivus  two  varieties 
(pratensie  and  sylvaiicus)  are  described.  B.  nivali$  was  fonnd 
by  Dr.  Rae  at  Repulse  Bay,  and  the  specimens  agree  with  B. 
sutphuireus  of  Solander.  B,  Cymhodaria  is  a  sea-shore  plant. 
The  numerous  varieties  of  B,  mnUifidus  and  B,  aqtiaiiltB  still 
require  careful  comparison  in  the  living  state  with  European 
forms.     B.  digxtaUts  is  a  Rocky  Mountain  plant,  approaching 

B,  ficaria  of  Europe.  Trollvua  laxus  has  not  been  recently  found 
in  Canada.  Aquilegia  Cancbdeneia  presents  two  forms,  and 
abounds  in  Ontario,  but  becomes  scarce  eastward  and  north-* 
ward ;  it  will  probably  be  found  in  Annapolis,  if  anywhere  in 
Nova  Scotia.  A,  hrevistyla  is  quite  western,  and  does  not  come 
so  far  east  as  to  enter  the  province  of  Ontario.  A,  vul^curie^ 
on  the  other  hand,  is  confined  to  Nova  Scotia,  but  is  only  an 
introduced  plant,  one  of  the  wildflowers  of  England,  brought, 
long  years  ago,  by  the  Duke  of  Kent,  and  now  widely  spread 
through  the  woods  and  along  our  railway  banks  and  roadsides. 
Delphinium  exaliaium  is  from  the  Youcon  and  Clear  Water 
River,  although  in  the  States  its  distribution  is  decidedly 
southern.  D.  zurcmtm  is  also  from  the  Youcon ;  D.  ConsoUda, 
an  introduced  European  plant,  found  at  Prescott,  and  D,  Ajacis, 
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an  exdoded  apecies,  not  pennanentlj  naiuralized.  Aeomium 
delphinifoUum  vb  kept  distinct  from  A.  napeUfu,  of  which  Dr, 
Bc^l  describes  no  fewer  than  foity  Tarieties  and  formsy  all 
named  and  classified.  A$  $emigale(Uump  not  prerionslj  noticed 
as  American,  is  considered  a  distinct  Tarietj  of  A,  ddphini- 
folium;  the  specimens  of  both  are  from  Ckyremor  McH^rish. 
A,  napdku  is  merely  a  naioraHzed  plant.  Cimidfiiga  is  con- 
fined to  Caynga,  in  the  extreme  soath-west  of  Canada,  where 
it  was  fonnd  bj  Dr,  Maclagan*  Ackea  rubra  is  widely  spread 
throughout  the  whole  dominion,  but  A.  alba  is  sonth-westem. 
HydrcuUa  Oanadenms  is  confined  to  Ontario,  and  Adonis  is 
excluded,  as  the  specimens  sent  to  Hooker  from  Labrador,  thiriy 
or  forty  years  ago,  had  no  doubt  sprung  from  seeds  dropp^ 
there  by  accident,  and  the  plant  has  not  been  heard  of  or  seen 
since. — Bead  before  the  last  Meeting  of  the  Edinburgh  Botanic 
Soeieiij, 


THE  HEAT  OF  THE  STABS. 

jSTBONOMT  has  not  been  content  with  the  discorery 
that  the  stellar  heat  can  be  felt,  bat  has  faced  the 
more  arduous  problem  of  meaeuring  that  heat. 
Worthy  of  the  task  has  been  the  instrument  with 
which  it  has  been  undertaken.  The  great  equatorial  of  the 
Greenwich  Obsenratory  is  perhaps  surpassed  by  no  telescope  in 
the  world  as  regards  the  optical  qualities  which  the  astronomer 
delights  in.  Constructed  by  the  same  eminent  opticians  who 
made  both  the  famous  Foulkova  refractor  and  the  telescope 
which  has  done  such  distinguished  sendee  in  the  cause  of 
science  at  Cambridge,  U.S.,  and  not  inferior  to  either  of  those 
telescopes  either  in  size  or  quality,  this  splendid  instrument  has 
been  mounted  in  a  manner  which  does  infinite  credit  to  the 
mechanical  ingenuity  of  our  Astronomer  Boyal.  A  corps  of 
observers  and  mathematicians,  unsurpassed  perhaps  in  the 
world,  garrisons  the  noble  Observatory  in  which  it  is  placed. 
With  a  liberality  which  cannot  be  too  highly  praised  (and 
which  might  with  advantage,  perhaps,  be  extended  more 
widely),  Goyernment  has  taken  care  that  the  chief  national 
Obserratory  shall  be  so  provided  for,  in  all  respects,  as  worthily 
to  support  the  national  reputation.  Future  ages  will  doubtless 
record  a  long  list  of  physical  researches  in  which  the  powers  of 
the  noble  equatorial  of  our  nobly-furnished  Observatory  shall 
have  been  employed  by  the  skilful  and  practised  astronomers 
now  gathered  at  Greenwich. 

Its  first  great  achievement  in  this  special  direction  is  one  of 
which  our  country  may  well  be  proud.  Many  months  since 
Mr.  Stone,  F.B.S.,  the  chief  assistant  at  Greenwich,  and 
already  known  to  fame  for  his  successfal  attacks  upon  the  pro- 
blem of  the  sun's  distance,  tamed  his  thoughts  towards  the 
application  of  the  powers  of  the  great  equatorial  to  the  deter- 
mination of  stellar  heat.  The  results  he  then  attained,  though 
highly  interesting,  did  not  become  widely  known,  Mr.  Huggins 
having  anticipated  their  publication  by  communicating  to  the 
Boyal  Society  his  own  successful  treatment  of  the  same  pro- 
blem. But,  as  we  have  said,  it  was  the  simple  fia^t  that  we 
do  receive  heat  from  the  stars,  not  a  quantitative  estimate  of 
their  heating  powers,  which  was  then  laid  before  the  scientific 
world.  Mr.  Stone  hoped  to  be  able  to  announce  the  actual 
amount  of  heat  which  the  first-class  stars  send  to  this  globe  on 
which  we  live. 

A  little  consideration  will  show  the  enormous  difficulty  of  the 
problem.  A  very  delicate  thermometer  placed  at  night  in  the 
open  air  responds  to  a  thousand  influences  which  the  ordinary 
observer  would  be  inclined  wholly  to  disregard.  Long  ago, 
Gilbert  White  of  Selbome,  noticed  how  the  thermometer  rises 
at  night  as  clouds  pass  overhead,  and  sinks  as  the  heavens  grow 
clearer.  But  as  the  science  of  meteorology  has  progressed, 
men  have  recognized  the  fact  that  changes  much  less  obvious 
than  these  affect  the  thermometer.  On  each  of  two  different 
nights  the  sky  may  be  beautifully  clear,  the  floor  of  heaven 


inlaid  with  patines  of  bright  gold,"  and  yet  the  condi- 
tion of  the  air  may  be  so  difoent  that  on  one  night  the  earth's 
heat  may  be  xapidfy  radiating  into  spaee^  while  on  the  other 
an  nnseen  jwasence  in  mid-air  cheda  the  escaping  heat  aad 
makes  the  weather  warm  and  genial  Though  on  each  night 
"  the  heavens  break  open  to  their  highest,"  there  is  thus  the 
most  essential  difference  in  the  circumstances  under  whioh  the 
stellar  heat  #ould  be  measnred«^  sinee  the  same  aqueous  boi 
unseen  veil  which  cuts  off  the  escaping  earth-heat^  must  in  part* 
at  least,  influence  the  heat  which  is  sent  to  the  earth  from 
beyond  the  stellar  spaces. 

By  an  ingenious  arrangement  Mr.  Stcme  was  enabled  to 
overcome  this  difficulty  in  great  part,  and  to  secure  that  which 
BO  ddighteth  the  soul  of  the  man  of  science,  a  reliable  zero. 
Let  not  the  uninitiated  be  eonfounded  by  this  mystic  word,— 
it  implies  merely  that  which  may  be  compared  to  the  end  of  a 
rule  or  measuring-tape.  To  know  if  a  star  sends  ns  heat  at 
any  moment  we  must  know  what  heat  our  instruments  would 
show  before  receiving  the  star's  heat;  otherwise,  what  are  we 
to  measure  from  P  But,  as  we  have  said,  this  initial  beat  is 
continually  varying.  What  Mr.  Stone  had  first  to  do  then  was 
to  master  this  difficulty.  Others  remained  which  we  have  not 
space  to  specify,  but  these  also  he  overcame. 

At  last,  after  enormous  labour,  the  heat  received  from  two 
well-known  stars  has  been  measured.  Arctums,  the  leading 
brilliant  of  the  Herdsman,  and  Vega,  the  chief  star  of  the  Lyre,  * 
are  the  two  orbs  dealt  with  by  Mr.  Stone.  From  a  carefol  mea- 
surement of  their  light.  Sir  John  Herschel  long  since  determined 
that  these  stars  are  of  equal  splendour ;  but  Arctums  shines 
with  a  ruddy  yellow  light,  while  Yega  exhibits  a  colour  which 
has  been  compared  to  the  gleam  of  highly-polished  steel.  The 
estimates  of  their  heat  correspond  with  the  aspect  of  these  orbs. 
The  fiery  Arctums  sends  ns  about  twice  as  much  heat  as  the 
bluish  Yega.  Minute  indeed  is  the  quantity  of  heat  received 
from  either  star,  even  Arctums  baring  a  direct  heating  effect 
corresponding  to  but  about  the  800,000th  part  of  a  degree  Fah- 
renheit. Or,  Mr.  Stone  remarks,  the  resalt  may  be  otherwise 
stated  as  follows : — The  heat  received  from  Arctums  is  sensibly 
the  same  as  that  from  the  face  of  a  3-in.  iron  cube  full  of  boil- 
ing water  at  a  distance  of  383  yards. 

To  the  worlds  which  circle  around  these  brilliant  stars  oar 
sun  doubtless  supplies  no  larger  a  degree  of  heat ;  nay,  we  bare 
good  reason  to  believe  that  he  is  relatively  an  insignificant  orb. 
Around  Arctums  are  well-warmed  worlds,  nourished  by  the 
rays  which  belong  to  the  red  end  of  the  spectrum.  Those 
which  circle  around  Y^a,  if  equally  distant,  are  less  plenti- 
fully supplied  with  heat.  On  the  other  hand,  if  one  may  spe- 
culate so  confidently  as  to  the  state  of  these  worlds  as  to  regard 
photography  as  an  art  practised  among  their  inhabitants,  then 
must  the  people  warmed  by  Arctums  sit  longer  for  their  por- 
traits than  those  on  whom  the  brilliant  Yega  pours  his  powerful 
actinic  rays.  Seriously,  the  researches  we  have  been  dealing 
with  suggest  strange  thoughts  for  our  consideration. — The 
Spectator. 


MANUFACTUSE  OF  ELASTIC  SPONGE. 

|HE  raw  sponge  is  received  in  hard,  dirty  maases,  filled 
with  sand  and  bits  of  shell.  Being  soaked  in  a  large 
tank  of  water,  it  expands  into  such  condition  that 
its  quality  may  be  determined,  and  it  is  sorted  into 
two  kinds — the  **  soft  "  for  mattress  stock,  and  the  **  hard  "  for 
cushions.  The  cleansing  process,  which  is  an  exceedingly 
important  one,  then  begins  in  another  room.  In  order  to  efiect 
this,  the  sponge  is  first  cut  and  washed,  by  passing  for  an  hour 
through  a  huge  tub,  in  which  there  is  a  series  of  knives  through 
which  the  sponge  is  made  to  pass  by  means  of  the  moTement 
given  to  the  water  by  a  wheel.  The  water,  too,  is  constantly 
changing,  so  by  this  process  the  sponge  is  nicely  cat,  and  its 
filth  separated  in  part.     It  is  next  soiled  for  twenty  minutes 
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in  a  tank  cf  water,  oontaining  two  degrees  (hydrometer)  of  soda 
asby  and  Heated  to  150^.  It  is  next  passed  into  a  tank  oon- 
taining a  hot  eolation  of  Texj  strong  detergent  soap,  where  it 
is  soaked  for  half  an  hour  with  constant  and  violent  agitation. 
It  then  retnms  to  the  first  tub,  where  it  is  washed  another 
hoar  and  oat  more  finely. 

The  cleansing  process  is  then  complete,  and  after  the 
water  has  been  pressed  ont  by  a  passage  throngh  rollers,  it  is 
oarried  by  the  elevator  to  the  "  dryiog-room,"  two  stories  above, 
where  a  high  degree  of  temperatnre  is  maintained,  and  it  is 
dried  in  large  revolving  cylinders.  It  is  then  dean  and  withont 
smell,  bat  hard  and  inelastic  in  character,  and  in  its  present 
condition  totally  valaeless  for  the  purpose  of  stuffing.  It  was 
at  this  point  that  the  inventor's  skill  was  necessary.  The 
porpe  of  the  sponge  dosed  when  the  water  had  evaporated,  and 
no  permanent  elasticity  coold  be  had  unless  these  could  be 
held  open  permanently.  Glycerin,  being  a  non-evaporative 
substance,  was  found  to  answer  the  purpose.  The  remainder 
of  the  process  is,  then,  as  follows  : — 

The  dry  hard  sponge  is  placed  in  a  solution  of  glycerin  and 
water,  in  the  proportion  of  about  half  and  half,  and  after  passing 
throDgh  heavy  rollers  it  is  again  dried  in  the  cylinders.  The 
aqueous  portion  then  evaporates,  and  leaves  the  bits  of  sponge 
dry  and  sweet,  and  so  permeated  with  the  glycerin,  that 
a  permanent  elasticity  is  maintained.  It  is  then  at  last 
taken  to  the  packing-room,  highly  compressed  into  bales 
of  about  forty  pounds  each,  and  is  ready  for  market.  It 
will  be  seen  upon  examination  that  the  principle  of  the 
manufacture  is  very  simple ;  it  is  necessary  only  to  deanse 
and  saturate  with  glycerin,  but  the  working  out  of  the  details 
by  which  these  two  ends  have  been  performed  satisfactorily,  has 
been  the  work  of  years.  Elastic  sponge,  like  all  novelties,  has 
had  its  lessons  to  learn,  and  its  drawbacks.  These  were  natural 
consequences  of  its  novelty,  and  were  necessities.  An  invention 
is  never  born  perfect.  Just  as  a  child  must  grow  from  infancy 
to  maturity,  so  an  invention  of  a  novd  character  must  improve 
by  age  and  experience  before  it  can  succeed  to  perfection.  But 
ihe  days  of  its  experiments  seem  to  be  over,  and  it  has  settled 
down  into  a  standard  article  upon  which  reliance  can  be  placed. 
—The  Huh,  U.8. 


FOOD    AND    DISEASE. 

BT  PBOF.  JOHN  OAMGEE. 

In  Two  Pakts. — Paet  II. 


|N  article  bristling  with  figures  is  often  laid  aside  by 
those  who  ought  to  learn  the  truth  on  these  subjects ; 
but,  without  reference  to  tedious  statistics,  it  is  easy 
to  prove  that  the  deterioration  in  quality  and  quan- 
tity in  the  animal  food  available  for  our  people  began  thirty 
years  since,  and  has  continued. 

All  well-informed  persons  wiU  admit  that  outbreaks  of  foot 
and  month  disease  such  as  we  experienced  in  1839, 1840,  and 
almost  every  year  up  to  that  of  1869,  have  led  to  an  annual 
loss  of  several  millions — some  say  five,  others  seven — in  meat 
and  milk.  The  loss  is  irreparable;  and  there  is  no  com- 
pensating condition.  Every  million  sterling  lost  means 
something  like  the  loss  of  150,000  tons  of  animal  food.  It 
means  more ;  but  we  have  all  to  gain  by  under-stating  the  case. 
Foot  and  mouth  disease  often  leads  to  a  waste  of  more  tons  of 
milk  than  meat;  and  our  large  towns,  once  provided  with  some 
milk  even  for  the  poorest,  have  been  deprived  of  the  very  ali- 
ment, the  want  of  which  could  not  fail  to  affect  in  the  most 
serions  manner  our  infant  population.  The  days  were  when 
the  poor  of  London,  Edinburgh,  Dublin,  and  other  towns,  could 
haTe  a  supply  of  milk  for  their  children.  The  foot  and  mouth 
disease  stopped  that. 

Any  one  having  the  palience  for  an  independent  inquiry,  will 
find  that  the  waste  in  milk  among  oowsi  and  of  fiesh  on  steers 


made  ready  for  the  butcher,  caused  by  epizootic  aphtha,  or  foot 
and  month  disease,  has,  during  the  past  thirty  years,  robbed 
our  people  of  not  less  than  between  two  and  three  million 
tons  of  animal  food.  A  practical  farmer  has  stated  the  money 
loss  at  £250,000,000  sterling.  My  estimate  would  allow  nearly 
£100  a  ton  for  wholesome  animal  food. 

I  have  thus  only  dealt  with  a  benignant  and  non-fatal  epi- 
zootic ;  and  yet  it  is  in .  more  ways  than  one  most  dangerous 
in  its  results, — it  is  communicable  to  man.  Medical  men  have, 
it  is  true,  failed  to  discern  any  great  connection  between  human 
and  cattle  diseases.  They  have  not  witnessed  eruptions  to  any 
extent  amongst  children  fed  on  the  milk  of  sick  cows,  but  such 
eruptions  do  occur ;  diarrhoea  is  a  frequent  sign  of  the  human 
disorder;  and  when  we  consider  that  Jacob  and  fiertwig  boldly 
drank  the  milk  of  a  sick  cow,  and  took  the  disease,  it  must  be 
admitted  that  inficknts  are  more  likely  to  be  injured  than  strong 
men.  The  observations  recorded  are  too  numerous  and  cir- 
cumstantial to  admit  of  any  other  interpretation  than  that 
human  beings  occasionally  suffer  from  foot  and  mouth  disease. 
Unfortunately,  in  medicine,  the  direct  relation  of  cause  and 
effect  is  not  often  ascertained  with  care  and  promptitude.  Is 
it  not  a  rule,  rather  than  an  exception,  that  the  causes  of  in- 
fantile derangement  are  involved  in  mystery  P  We  may  here- 
after enlarge  on  this  subject,  and  shall,  therefore,  proceed 
to  consider  the  losses  sustained  by  pleuro-pneumonia  in 
cattle. 

Eighteen  years  since,  frequent  visits  to  London  dairies  dis- 
closed a  condition  of  things  of  which  I  had  heard  and  read  no 
description,  and  which  riveted  my  attention  to  the  subject  of 
cattle  plagues.  In  one  week  I  saw  from  a  yard  near  Golden- 
square  twenty-one  dead  animals  carted  out  of  cattle-sheds  con- 
taining on  an  average  200  cows.  The  old  system  of  town  dairy- 
keeping  had  scarcely  died  out.  In  some  of  the  stables  a  bull 
was  kept,  and  the  cows  turned  out  when  dry  to  calve,  and  gain 
some  vitality  for  another  season's  life  in  London.  But  the  busy 
disease  rendered  impossible  a  practice  that  a  few  years  before 
was  almost  universal.  It  is  true  that  a  oowkeeper  would,  in  by- 
gone days,  purchase  old  cows  who  had  served  the  breeder's  turn 
in  the  country,  and  could  live  their  last  year  or  two  in  a  mews 
or  a  cellar.  In  1830  a  town  cow  might  be  considered  good  for 
three  or  four  years,  yielding  a  calf  annually,  and  a  large  quan- 
tity of  milk.  In  1850,  pleuro-pneumonia  had  reduced  the 
average  duration  of  a  town  cow's  life  to  six  months.  The  good 
breeding  cow  in  moderate  condition,  once  common  in  Smithfield 
market,  was  replaced  by  fat  short-horns,  '*  fit  to  kill "  so  soon 
as  loss  of  mUk  and  a  grunt  indicated  the  fatal  complaint. 
Thousands  and  tens  of  thousands  have  annually  been  driven  or 
carted  out  of  town  dairies  sick,  for  human  consumption, 
within  two  months  of  the  date  of  their  purchase  in  a  public 
market.  And  this  has  been  digniBed  by  the  name  of 
"  salvage." 

The  cows  I  so  often  saw  removed  sick  from  the  London  sheds, 
nearly  twenty  years  since,  went  to  the  butcher.  Their  car- 
cases were  ''  polished," — that  is  to  say,  whilst  still  hot,  rubbed 
over  with  fat  from  a  healthy  beast.  Their  ribs  were 
"  skinned,"  so  that  the  adhesions  to  the  membrane  lining  the 
chest  might  be  removed.  Even  the  diseased  lungs  found  their 
way  to  the  sausage-machine ;  and  it  cannot  be  wondered  at, 
if  the  editor  of  the  Times,  receiving  a  letter  from  me  with 
these  revelations,  returned  it  with  compliments,  stating  that 
it  vras  all  too  horrible  to  be  revealed  in  the  columns  of  his 
paper.  We  have  grown  less  squeamish  of  late  years.  Even 
Parliament  has  tacitly  sanctioned  the  sale  of  carcases  of  dis- 
eased animals,  under  the  *<  Contagious  Diseases  (Animals) 
Act."  This  is  in  accordance  with  an  opinion  expressed  by  the 
veterinary  advisers  of  the  Government.  When  asked  whether 
the  lung  disease  should  be  "  stamped  out"  like  the  plague,  the 
reply  given  by  Professor  Simonds  was,  "  Not  only  is  the  flesh 
of  animals  affected  with  pleuro-pneumonia,  in  its  early  stages, 
a  safe  article  of  food,  but  there  is  little  or  no  risk  of  spreading 
the  disease  by  allowing  the  flesh  to  be  sent  to  the  meat  market. 
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The  offal  also,  excepting  certain  parts,  does  not  need  to  be 
destroyed;  on  the  contrary,  every  part  of  the  body.  And  also 
all  exoremental  matters,  are  thoroughly  impregnated  with  the 
germs  of  disease  in  a  cattle^plagne  animal.  A  salvage  is, 
or  has  to  be  made  in  the  one  case,  and  not  in  the  other ;  and 
this  necessarily  interferes  with  the  adoption  of  the  stamping* 
ont  process." 

A  few  years  more  will  reveal  to  all  the  folly  of  continuing, 
even  under  an  Act  of  Parliament,  to  eat  the  carcases  of  sick 
animals.  Why  is  the  cattle  plague  no  more  P  Because  it 
killed  so  quickly  that  we  were  compelled  to  bury  hides  and  all 
— there  was  no  salvage.  The  country  took  fright,  stamped  out 
the  disease,  and  cut  short  losses  which  might  have  led  to  the 
annihilation  of  our  stock,  but  which  constitute  now  but  a  very 
small  amount  compared  to  the  losses  by  the  lung  disease.  I 
must  repeat  with  emphasis,  that  it  would  have  been  more  to 
the  interest  of  meat  consumers  and  farmers  had  there  not 
been  the  "  salvage "  in  the  shape  of  marketable  carcases  of 
animals  stricken  with  the  lung  plague ;  and  the  sooner  we 
compel  them  all  to  be  buried,  under  the  most  stringent  regula- 
tions, the  better.  We  should  then  cease  to  hear  reports,  such 
as  the  one  published  for  November,  1869,  which  tells  us  that 
"  pleuro-pneumonia  exists  in  forty  counties  of  England,  Scot* 
land,  and  Wales ;  and  as  many  as  165  fresh  outbreaks  have 
been  reported  as  occurring  in  one  week  in  November." 

For  many  years  no  statistics  were  published  which  would 
open  the  eyes  of  Government  to  the  fearful  ravages  of  the  lung 
plague. 

Live«stock  insurance  companies,  unknown  prior  to  free  trade 
in  stock,  were  started  so  soon  as  the  lung  disease  bad  suffi- 
ciently alarmed  our  farmers,  and  the  causes  of  their  ruin  is 
easily  ascertained  from  their  books,  the  valuable  records  in 
many  of  which  I  first  sought  in  1861  and  1862.  Amongst  a 
mass  of  information,  I  learned  that  for  the  six  years  ending 
1860,  the  average  annual  loss  of  cattle  was  4*915  per  cent.,  or 
amounted  to  375,850  head  over  the  three  kingdoms.  The  esti- 
mated total  loss  for  the  six  years  was  no  less  than  2,255,100 
animals.  The  value  of  animals  lost  amounted  to  a  grand  total 
of  £25,934,650,  atfd  of  this  more  than  one  half  was  due  to 
plenro-pneumonia.  During  the  six  years  we  lost  twice  as  many 
animals  by  lung  disease  as  the  total  importations  of  hom^ 
stock  from  abroad ;  and  in  estimating  values,  it  was  found  that 
the  cattle  lost  were  worth  5'89  times  the  value  of  those  im- 
ported, and  more  than  half  this  loss  was  due  to  pleuro-pneu- 
monia.  At  a  later  period  I  confirmed  my  original  inquiries  by 
comparing  the  losses  incurred  by  the  three  largest  insurance 
companies ;  and  demonstrated  that  whereas,  prior  to  1842,  our 
losses  could  not  be  estimated  at  more  than  1|  to  2|  per  cent., 
the  importation  of  foreign  cattle  and  pleuro-pneumonia,  in- 
volved us  in  losses  varying,  in  different  parts  of  the  country, 
&om  5  to  7  per  cent,  per  annum. 

In  1863  and  1864  my  efforts  were  directed  to  securing  legis- 
lation for  the  prevention  especially  of  the  lung  plague  and  foot 
and  mouth  disease.  I  was  not  successful,  and  1865  brought  us 
the  cattle  plague,  which  we  were  ultimately  compelled  to  exter- 
minate ;  and,  in  the  process,  nearly  exterminated  pleuro-pneu- 
monia. Ireland  remained  contaminated  with  this  disease ;  and 
no  sooner  was  the  traffic  in  cattle  reopened  in  Great  Britain, 
than  we  had  an  increase  in  the  number  of  its  outbreaks,  and 
that  increase  has  gone  on  steadily  up  to  the  present  moment. 
We  need  look  no  further  for  the  cause  of  much  destitution 
and  starvation  in  this  country.  We  cannot  lose  the  valuable 
animal  produce  of  the  land  *  by  millions  of  sterling's  worth,  * 
without  driving  the  poor  to  other  countries.  Emigration 
cannot  be  viewed  as  a  calamity,  but  we  have  no  right  to  starve 
out  our  skilful  mechanics  and  industrious  labourers  that  have 
cost  the  nation  a  large  sum  of  money.  When  we  consider  that 
the  remedy  is  in  our  hands,  if  we  only  follow  the  dictates  of 
science  and  practical  experience,  it  is  tantalizing  to  watch  the 
anipial  waste— a  waste  of  the  best  blood  and  power  in  the 
world. 


Our  remedy  lies  in  slaughtering  all  foreign  stock  at  ear 
ports,  and  extirpating  contagious  diseases  from  our  farms.  We 
must  make  up  for  past  waste  by  importing  preserved  foods 
from  every  available  point,  and  in  this  direction  a  great  dfitl 
will  be  achieved  spon.  The  beef  and  mutton  of  the  Bussian 
Steppes,  of  the  South  American  Pampas,  of  our  Cape  faniui 
and  Australian  rnns,  must  repair  the  injury  indicted  on  tu  by 
thirty  years'  disease  amongst  British  livestock.  Many  may 
emigrate,  but  millions  remain  to  be  fed ;  and  it  is  oar  doty  to 
see  that  they  are  fed  abundantiy  with  the  wholesome  produce 
of  fertile  pastures,  and  not  with  the  diseased  animals  wkieb 
folly  and  ignorance  have  compelled  us  to  swallow  sinee  1842. 
— 27w  Food  Jowmal* 


TWO  CUEIOUS  J^EEDLES, 


|HE  King  of  Prassia  recently  visited  a  needle-mana- 
factory  in  his  kingdom  in  order  to  see  what  ma- 
chinery combined  with  the  hnmau  hand  could 
produce.  He  was  shown  a  number  of  superfine 
needles,  thousands  of  which  together  did  not  weigh  half  an 
ounce,  and  marvelled  how  such  minute  articles  could  be  pierced 
with  an  eye.  But  he  was  to  see  that  in  this  respect  eren 
something  still  finer  and  more  perfect  could  be  created.  The 
borer — that  is  the  workman  whose  business  it  is  to  bore  the 
eyes  in  these  needles — asked  for  a  hair  from  the  nionarcli's 
head.  It  was  readily  given,  and  with  a  smile.  He  placed  it 
at  once  under  the  boring  machine,  made  a  hole  in  it  with  the 
greatest  care,  furnished  it  with  a  thread,  and  then  handed  the 
singular  needle  to  the  astonished  King. 

The  second  curious  needle  is  in  the  possession  of  Qaeen 
Victoria.  It  was  made  at  the  celebrated  needle-manufactory 
at  Bedditch,  and  represents  the  column  Trajan  in  miniature. 
This  well-known  Boman  column  is  adorned  with  numerous 
scenes  in  sculpture,  which  immortalize  Trajan's  heroic  actioDS 
in  war.  On  this  diminutive  needle  scenes  in  the  life  of  Queen 
Victoria  are  represented  in  relief,  but  so  finely  cut  and  so  small 
that  it  requires  a  magnifying  glass  to  see  them.  The  Yictoria 
needle,  moreover,  can  be  opened.  It  contains  a  number  of 
needles  of  smaller  size,  which  are  equally  adorned  with  scenes 
in  relief. — Scientific  American, 


The  Cobra  Q^uestlon  in  India.^-The  experiments  which  havebQesi 
started  in  India  to  ascertain  the  value  of  reputed  antidotes  to  the 
poison  of  venomous  snakes,  and  with  a  view  to  the  disoovery  of  new 
cures  for  snake  bites,  still  oontinne.    Dr.  Shortt  informs  us  tiiat  in 
every  district  which  he  visits  in  the  Madras  Presidency,  daring  his 
tours  as  inspector  of  vaccination,  he  affords  the  residents  every  oppor- 
tunity of  testing  for  themselves  any  reputed  specifics  that  they  may 
possess,  so  as  to  thoroughly  satisfy  themselves  as  to  the  inntiHty  of 
trusting  to  such  things  as  pieces  of  wood  and  stone,  roots,  and  the  like 
— a  great  point,  when  gained,  of  coarse.    As  yet,  Dr.  Shortt  has  found 
nothing  of  any  real  use  in  checking  the,  at  present,  certain  fatal  eflBsoti 
of  the  cobra  bite.     Believing  that,  owing  to  the  energy  and  rapidity 
with  which  the  venom  acts,  even  if  an  antidote  be  discovered,  few 
persons  could  benefit  by  it,  Dr.  Shortt  has  recently  been  advocating 
the  provision  of  a  fund,  from  which  to  pay  so  much  per  head  for  the 
destruction  of  poisonous  snakes.    As  an  experiment,  he  sent  fiffej 
rupees  to  the  Commissioner  of  Police  at  Madras  for  ths4;  purpose.    It 
was  notified  by  the  tom-tom  that  so  much  would  be  paid  for  small  and 
BO  much  for  large  snakes,  of  a  venomous  kind,  brought  to  the  police- 
office  ;  and  from  March  to  October  the  result  was  as  follows :  1X7 
cobras,  and  25  chain  vipers — ^in  all  142.    The  precaution  is  taken  to 
have  the  heads  of  these  reptiles  removed  before  burial,  so  that  no  da- 
oeption  can  be  practised  in  respect  to  the  nnmber  actually  killed.    We 
regard  Dr.  Shortt's  suggestion  as  good,  and  deserving  of  support. — 
Lancet, 

Japan  Chestnut-Trees.-- A  shipment  of  5,000  of  these  valuably 
trees  was  received  at  this  port  a  short  time  since,  which  are  selling  a^ 
25  dels,  per  hundred.  Tliis  is  the  second  large  shipment  of  these 
nsefol  trees.  Calif omia  will  soon  be  stocked  with  the  finest  oheetnut- 
tsees  in  the  world.<«»i6f(Mt  ^rwncifco  Jfmifi^  i¥sM, 
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THE  BUNCH  GRASS  OF  BRITISH  COLUMBIA 
{ELYMU8  C0NDEN8ATU8,  FRESL.). 

|01i£  time  since  we  pointed  out  the  difference  between 
this  and  several  other  grasses  of  Western  North 
America,  to  which  the  name  of  Banch  Grass  has 
been  applied,  accompanied  with  quotations,  descrip- 
tiye  of  its  appearance  and  feeding  qualities,  from  the  writings 
of  several  who  were  thoroughly  acquainted  with  its  native 
growth  and  usefulness;  prominent  among  whom  was  Colonel 
Moodie,  RJ2.,  who  introduced  the  Tussac  Grass  from  the 
Falkland  Islands,  and  by  whose  assistance  our  much-valued 
correspondent,  Mr.  Robert  Brown,  who  was  then  collector  for 
the  British  Columbian  Botanical  Association  of  Edinburgh, 
was  enabled,  in  1863,  to  send  home  a  supply  of  its  seeds,  and 
thus  first  introduced  it  to  Britain.  To  most  of  the  members  of 
this  association  grass  seeds,  however,  presented  little  or  no  at- 
traction ;  and,  with  the  exception  of  what  fell  to  the  shares  of 
the  Edinbni^gh  Royal  Botanic  Gardens  and  I.  Alderson  Henry, 
Esq.,  of  Woodend,  together  with  a  few  plants  in  our  own  col- 
lection, the  Bunch  Grass  of  British  Columbia  was  so  utterly 
neglected  that  it  might  have  been  lost  to  the  country,  not- 
withstanding that  its  merits,  both  as  an  early  forage  and  an 
abundantly  prodactive  hay  grass,  are  likely  yet  to  secure  for  it 
a  highly  prominent  place  among  the  cultivated  agricultural 
plants  of  Britain.  With  us  the  Elymua  eondensatus  has  gone 
on  increasing  annually  in  stature ;  and  although  grown  in  the 
past  dry  summer  on  rather  poor  unmanured  soil,  a  plant,  which  is 
represented  by  the  accompanying  engraving  (p.  196)  from  a  photo- 
graph, was  8  ft.  3  in.  in  height.  Of  this,  sevetal  seed-bearing 
as  well  as  leafy  stems  were  exhibited  in  the  collection  of  Mr. 
R.  T.  Mackintosh,  at  the  last  July  Show  of  the  Highland  and 
Agricultural  Society  of  Scotland ;  and  others  were  shown  by 
its  introducer,  Mr.  Robert  Brown,  at  the  meeting  of  the  Largo 
Fiefd  Natoralists'  Society,  which  was  held  last  August  at  Elie, 
in  Fife.  Thii  plant  presented  a  thick,  tender,  leafy  growth,  of 
about  3  ft.  in  height  in  the  last  week  of  April,  when  it  deci- 
dedly surpassed,  in  bulk  of  crop,  the  grass  then  growing  in  the 
neighbouring  famed  sewage-irrigated  meadows  of  Edinburgh. 
So  that,  as  a  highly  productive,  early  cutting  grass,  it  ranks 
far  before  any  other  known  kind.  A  plentiful  crop  of  ripe 
seeds  was  reaped  from  the  fertile  stems  in  the  first  week  of 
September,  by  which  time  several  of  a  thick  intermingled  growth 
of  leafy  or  b^ren  stems  (see  fig.  1,  p.  196)  had  attained  to  about 
the  same  height  as  the  seed-bearing  ones,  while  the  others  of 
these  were  of  various  intermediate  heights.  All  the  stems,  as 
well  as  foliage,  changed  from  a  greenish  io  a  brown  withered- 
like  colour  by  the  second  week  of  November. 

The  following  analyses  of  both  the  seed-bearing  and  leafy 
stems  have  been  made  by  Professor  Anderson,  analytical 
chemist  fbr  the  Highland  and  Agricultural  Society  of  Scotland, 
who  stated  in  an  accompanying  note : — 

"  I  inolofle  analyses  of  the  two  samples  of  Bnnofa  Grass.  They  have 
not  8o  high  a  nutritive  value  as  good  ordinary  hay,  which  eontains 
twice  as  much  nitrogenons  matter,  and  rather  more  oil. 
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Although  the  above  analyses  do  not  show  so  high  a  nutritive 
▼alue  ai  that  of  good  ordinary  buy,  thii  must  not  bo  deemed 


deprecatory  of  this  Bunch  Grass,  seeing  that  both  samples  were 
cut  in  October,  fully  a  month  after  the  seeds  were  ripened ; 
whereas  grasses  generally  contain  most  nutriment  when  cut 
immediately  after  flowering. 

In  cultivating  the  British  Colombian  Bunch  Grass,  we  would 
recommend  sowing  it  in  drills  or  beds,  allowing  it  to  grow 
there  for  at  least  one  season,  and  then  transplanting  it  in  well- 
cleaned  and  drained  land,  at  distances  of  12  to  15  inches  apart. 
The  seedlings  make  but  little  growth,  and  never  run  to  seed  in 
the  first  season.  Hoeing  or  weeding  will  therefore  be  re- 
quisite throughout  the  first  summer  and  autumn  after 
transplantation ;  but  afterwards  the  plants  will  be  sufficiently 
strong  to  overpower  most  kinds  of  weeds.  And  they  will 
seemingly  grow  on  in  full  vigour  for  a  long  series  of  years. 

Subsequent  to  our  fore-mentioned  notice  of  this  Bunch 
Grass,  we  have  received  the  following  particulars  regarding  it 
in  its  native  habitats.  In  a  paper  on  the  Flora  of  Alaska — 
formerly  known  as  Eussian- America — which  appeared  in  the 
Smithsonian  Be^ort  for  1867,  the  writer,  Dr.  Eothrock,  states 
that  the  high  grounds  in  the  vicinity  of  Fort  St.  James  (lat. 
54°  1'  N.)  afford  the  Bunch  Grass  (Elymus)  of  the  packers. 
So  nutritious  is  this,  that,  even  when  apparently  dead  and 
dry,  stock  will  become  fat  on  it,  and  remain  so  under  hard 
work  for  long  periods,  if  this  be  plentifully  supplied.  In  a 
recent  Califomian  newspaper,  a  correspondent  mentions  that 
in  the  vicinity  of  the  Boise  Basin,  in  Idaho  Territory,  "  tho 
Blue-top  Bunch  Grass  "  covers  the  hills,  and  is  as  good  as  hay, 
some  even  considering  it  as  approaching,  in  its  nutritive 
qualities,  to  grain.  There  may,  however,  be  some  doubts 
whether  one  of  the  other  Bunch  Grasses  formerly  referred  to, 
and  not  the  Elymus  condensatti^,  may  be  that  here  noticed. 
But  the  most  recent  reliable  and  important  information  regard- 
ing it  is  contained  in  the  following  letter  to  Mr.  Robert  Brown, 
of  the  British  Columbian  Botanical  Expedition,  from  a  friend 
who  lived  for  several  years  in  the  Bunch  Grass  country  : — 

"  Lyneal,  EUeimere,  9th  Sept.,  1869. 

*'  Dear  Sir, — Tou  ask  my  opinion  of  the  Banch  Grass  of  the  central 
plateau  or  table-lands  of  British  Colnmbia — Elymus  condensatuSy  as  I 
beUevo  you  botanists  call  it.  After  a  five  years'  experience  of  that 
ooimtiy,  I  can  bear  testimony  to  the  natritions  and  fattening'  pro- 
perties of  this  grass,  far  Burpassin?,  I  beb'eve,  those  of  any  other 
known  herb.    A  few  &ots  will  abundantly  illustrate  this. 

"  In  the  early  years  of  the  colony,  before  oats  or  barley  had  been 
imported,  this  Bunoh  Grass  wbm  the  only  (as  it  is  still  the  principal) 
food  of  the  trains  of  mnles  and  horses  which,  heavily  laden  with  pro- 
visions and  goods,  followed  the  gold-diggers  into  the  mines,  over  the 
roughest  possible  trails.  I  have  ridden  hundreds  of  miles  on  horses 
whose  sole  support  was  this  Bnnoh  Grass.  Turned  loose  at  sunset, 
when  the  camping-ground  was  reached,  to  feed,  they  were  found  next 
morning  as  fresh  and  gay  as  ever.  Indeed,  on  such  a  journey,  if  not 
ridden  too  hard,  they  would  rather  gain  flesh  than  lose  it. 

"  In  my  Essay  on  BritisJi  Columbia,  page  40,  I  have  spoken  of  the 
marvellous  increase  of  stock  in  that  part  of  the  country,  an  increase, 
owing,  I  believe,  mainly  to  the  amount  of  vital  energy  imparted  by 

this  herb. 

**  Then,  as  you  are  aware,  the  droves  of  cattle  which  supplied  beef 
to  the  mines  of  Cariboo,  had  been  driven  600  miles  from  Oregron,  yet 
they  were  in  excellent  condition  on  their  arrival,  owing  to  the  excellent 
pasturage,  which  refreshed  them  eaoh  night  after  the  journey  of  the  day. 

**  Finally,  both  horses  and  oatUe  used  to  survive  winters  of  great 
severity ;  so  long  as  there  was  not  too  much  snow  for  them  to  paw 
aside,  they  could  subsist  on  what  tufts  of  Bunoh  Grass  they  could  reach. 
It  must  have  been  hard  times  for  them,  but  they  managed  to  survive. 

"  I  am  rejoiced  to  hear  that  the  experiment  of  trying  this  grass 
near  Edinburgh  has  succeeded  so  admirably ;  and  I  trust  agriculturists 
may  be  induced  to  try  it  on  a  larger  scale,  as  I  am  convinced  farmers 
and  cattle-breeders  would  soon  learn  to  appreciate  Its  muscle-making 
and  fattening  properties. — ^Believe  me,  dear  Sir,  yours  very  faith- 
fully, "  E.  C.  Luin)iN  Browk,  Vicar  of  Lyneal,  Salop." 

A  very  distinct  variety  has  been  raised  in  the  Edinburgh 
Boyal  Botanic  Gardens,  whicb  may  be  named  Elymus  conden' 
satus  c-ompactus,  from  its  spikes  or  ears  being  much  shorter  and 
broader  than  those  of  the  original  form  ;  bearing,  in  fact,  the 
same  relation  to  the  latter  that  the  ears  of  the  Triticum  com- 
pactwn,  or  Ducks-bill  wheat,  does  to  those  of  the  oopimon 
beardless  wheats. — TJie  Fa/muyi't 
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Bpikelel,  magnified. 


IHE  UJunmotli   Cave  is  alwayi   ui  olqect  of  great 

cariodt;  with  the  Amerioaiu.    Thej  go  there  in 

oroffda,  and  there  U  not  alwaTs  accommodation  to 

be  found  in  the  great  hotel  intended  to  receiTe  the 

tonriata,  although  it  is  arranged  for  300  goests.     The  explora* 

tiou  reqnirea  Gve  or  bIz  days,  and  an  annj  of  gnidea  is  ^waji 

kept  readj  for  the  serrioe  of  travellera. 

Each  aiU  in  this  oelebrated  care  bears  a  piotnresqoe  name. 
There  ia  the  Starrj  Oavem,  dazzling  with  etalactitea;  the 
Chamber  of  the  Spirits,  fonnerlj  enaamber«d  with  I-ndian  mnm- 
mies,  which,  b^  an  aot  of  profanation,  has  beeome  a  apeciea  <tf 
refreshment-room,  where  the  wirea  of  the  guides  anpplj  tiqnon 
and  newspapers  to  those  travellers  who  are  alreadT  falagned 
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Fia.  a.— Tfta  Dead  Bern  in  %h«  Mtmaimth,  Cauo. 


with  the  Bnbterr&nean  joornej,  and  are  glad  to  malie  a 
short  halt. 

There  ia  also  a  kind  of  hoapital  here,  where  some  medical 
men  keep  patients  afflicted  with  cheat  affectione,  thinking  that 
the  salphnreona  atmosphere  of  these  oaferus  woald  be  favoar- 
able  to  them. 

In  the  centre  of  this  hall  an  almost  en  tire  skeleton  of  a  mas- 
todon has  been  net  op.  It  in  also  at  tbia  part  of  the  Ifammoth 
Cave  that  the  wives  of  the  gaidea  show  and  sell,  to  those  who 
care  for  anoh  things,  the  extraoidinar^  little  blind  fish,  the 


Cyprinodont  (fig.  1),  whioh  are  canght  in  the  wateF'-oonrseB  of 
these  immense  eavems. 

Fnrther  on  ia  aeeu  the  DeTil'a  Arm-chair,  which,  like  a 
gigautio  cryatallizatioD,  rears  itself  all  gleaming  on  the  brink 
of  a  dark  bottomleas  abyss.  Besides  the  Styx  and  the  Dead 
Sea  (fig.  2),  these  oaTems,  in  which  nndergroand  windings  20 
to  25  miles  in  length  are  knonn,  posaess  other  bodies  of  water. 
Up  to  the  present  time  226  aTennea  have  been  made  ont, 
besides  57  domes,  11  lakes,  7  rivers,  8  cataracts,  and  S2  abysses, 
some  of  which  are  of  immense  depth. — The  UniverK. 
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Memoirs  of  the  Anthropohykdl  Boeiety  of  London,  1867-8-9* 
Vol.  III.    London :  Longmang.     1870. 

THE  Anthropological  Society  of  London  wai,  in  itt  earlier 
yean,  a  very  fionrishing  inoorporatbn.  It  wai  nnmeri- 
cally  a  enccess ;  it  raised  np  a  great  many  antagooiete — no 
bad  sign  of  its  merits, — and  it  pnbliehed  some  interesting  con- 
tributions to  00 r  knowledge  of  the  natural  history  of  man. 
Bnt  for  a  considerable  period  of  time  its  existence  has  been 
spent  in  the  otium,  if  not  the  dignity,  of  partial  insolvency ; 
hence  its  opportunities  for  encooraging  the  seienee  of  Anthro- 
pology haTe  been  meagre ;  and  many  of  its  enemies  began  to 
suspect — nay,  even  to  hope — that  it  was  like  a  house  built 
upon  the  saod,  which  the  storms  of  pecuniary  difficulty  would 
soon  sweep  away.  Happily,  the  Society  has  (ravelled  through 
its  trouble,  and  a  brighter  fbture  is  in  store  for  it.  In  the 
very  excellent  volume  of  memoirs  now  before  us,  and  for  which 
we  have  waited  so  long,  we  have  at  once  a  gaarantee  of  the 
Society's  strength  and  energy,  and  a  promise  of  its  ultimate 
success :  and  we  are  glad  that  it  is  so. 

Hero  we  find  nearly  seven  hundred  pages  of  well  printed 
and  illustrated  matter,  of  unequal  quality  of  course,  but  all  of 
interest  to  those  students  who  devote  themselves  to  the  solu- 
tion of  the  complex  problems  connected  with  the  evolution  of 
man  from  the  eavage  to  the  sage.*  Many  of  the  papers  in  this 
volume  are  of  sterling  value,  if  merely  as  careful  records  of 
facts  difficult  to  collect  and  arrive  at.  Some  are  very  little 
better  than  weak  rechauffee$»  Others  again,  though  containing 
no  material  that  can  strictly  be  styled  original,  are  neverthe- 
less of  importance,  from  the  circumstance  that  they  suggest  new 
modes  of  grouping  phenomena,  and  therefore  new  generaliza- 
tions. There  are  in  all  nearly  thirty  memoirs,  and  these  cover 
a  vexy  large  anthropological  field,  and  deal  with  a  multiplicity 
and  great  variety  of  questions  anent  man.  We  cannot  stay  to 
notice  these  communications  in  detail,  but  we  should  be  dealing 
unjustly  with  the  volume  did  we  not  refer  to  a  few  of  them 
which  appear  to  us  of  special  in) port  as  contributions  to  Science. 
Such  it  seems  to  us  are  the  papers  by  Sir  Duncan  Gibb  on 
"  Vocal  and  other  Infiuenoes  on  Mankind  of  Pendency  of  the 
Epiglottis,"  by  Mr.  Bollaert  on  ''  The  Ancient  Pottery  of  the 
Shores  of  Ecuador,"  and,  lastly,  by  the  esteemed  President  of 
the  Society,  Dr.  BeddoCi  "  On  the  Stature  and  Bulk  of  Man 
in  the  British  Isles."  The  last  named  article  is  one 
which,  even  if  it  be  dissociated  from  the  author's  conclu- 
sions, contains  a  vast  array  of  apparently  well-authenti- 
cated statements  concerning  the  physique  of  the  natives  of 
Great  Britain  and  Ireland.  It  is  composed  of  records  of 
careful  measurements  and  weights  of  Britons  in  difi^erent  classes 
of  life  in  all  parts  of  the  kingdom,  and  extends  over  scarcely 
less  than  200  pages  of  the  present  volume.  We  are  disposed 
to  look  upon  some  of  Dr.  Beddoe's  generalisations  as  a  little 
premature,  even  from  so  considerable  a  quantity  of  data  as  he 
adduces ;  but  we  do  not  on  that  account  reject  them ;  and  they 
are  expressed  with  so  full  and  candid  an  acknowledgment  on 
the  part  of  the  author  of  the  many  difficulties  opposed  to  them, 
that  we  must  congratulate  Dr.  Beddoe  on  the  tone  of  his  philo- 
sophy. In  the  appendix  to  this  paper  we  find  a  better  sketch 
of  Irish  ethnology  than  Englishmen  are  wont  to  give,  but  we 
fancy — we  trust  we  are  mistaken — that  Dr.  Beddoe  refers  to 
the  Danaans  as  though  they  were  of  the  Danish  stock.  This, 
if  BO,  is  an  egregious  error ;  for  in  all  probability  the  **  Tuatha 
Danaans"  were  a  group  nearly  equivalent  to  the  ancient 
Britons.  We  would  also  dissent  from  Dr.  Beddoe's  division 
of  the  British  Kelts,  and  his  arguments  against  Broca's  views ; 
bnt  we  are  free  to  confess  that  decided  opinions  on  either  of 
these  points  are  to  our  minds  luxuries  of  the  future.  Uncer- 
tain and  imperfect  statistics  are  all  we  can  boast  of  in  the 
present.   Yfe  promise  those  who  take  np  this  volume  that  they 


will  find  it  interesting  and  instructive,  with  some  pages 
worthitr  of  even  m  better  fate*  and  with  some  also  like  the 
Saiwrday  Bevieu^t  pliant  hnebands,  "just  worth  their  keep.** 


NarraiivB  of  (he  Voyage  of  the  Floating-Dock  "Bermuda** 
from  England  to  Bermuda,  By  One  of  Those  on  Board. 
London :  J.  B.  Day. 

WHEN  first  Englishmen  heard  that  it  was  intended  to 
build  a  huge  iron  dock  at  home,  and  then  to^nvejit 
across  the  Atlantic  to  Bermuda,  they  simply  smiled  incrednloasly 
at  the  idea  of  what  appeared  to  tibem  so  futile  an  enterprise. 
Nevertheless,  the  idea  is  now  unfait  accompli ;  the  huge  stnic- 
ture  was  hammered  together  in  England,  and  was  successfiolij 
towed  out  to  the  West  Indies,  where  it  will  for  centuries  remain 
as  a  monument  to  British  enterprise,  patience,  and  manufac- 
turing skill.  "  Bnt,"  some  of  our  readers  may  ask, "  what  is  tbe 
nature  of  the  construction  of  the  Bermuda  Dock,  how  is  it 
intended  to  be  employed,  what  amount  and  variety  of  work  is 
it  capable  of  doing,  and,  lastly,  how  was  it  got  across  the 
Atlantic  F  where,  as  Ingoldsby  says : — 

"  The  wind  blew  as  mde  as 
Shakespeare  describes  by  the  still  vext  Bermudas." 


To  all  BQch  we  may  answer  that  a  "  full,  true,  and  particular" 
account  will  be  found  in  the  capital  narrative  which  Mr. 
Day  has  published  and  so  aptly  illustrated.  In  the  pages  of 
this  work  we  are  treated  to  a  pleasant  sketch  of  the  varioos 
naval  evolutions  necessary  to  the  convoy  of  so  extraordinary  a 
floating  mass  as  the  dock  is,  and  to  the  other  remarkable 
incidents  of  the  voyage.  The  most  interesting  part  of  tbe  book, 
however,  is  not  the  account  of  the  voyage,  but  the  descrip- 
tion of  the  dock  itself,  and  the  uses  to  which  it  is  adapted. 
These  are  very  fully  stated  in  the  text.  But  even  without 
reading  one  may  learn  all  the  purposes  of  this  vast  structure 
by  glancing  at  some  of  Mr.  Day's  excellent  chromo-lithograpba 
interspersed  between  tbe  pages.  In  these  '*  he  who  runs  may 
read,"  or,  rather,  he  may  see  pictorial ly  the  Bermuda  Dock 
submerged  to  allow  a  huge  vessel  to  float  within  its  walls,  or 
elevated  sp  as  to  lift  the  ship,  so  to  speak,  on  dry  land,  so  tbat 
every  part  of  her  may  be  submitted  to  examination  and  repair, 
or  finally  heeled  over  for  the  purpose  of  careening.  Macb  as 
we  had  heard  and  read  of  the  Bermuda  Dock,  we  must  admit 
that  we  did  not  fully  comprehend  iti  great  usefulness  till  Mr. 
Day's  work  fell  into  our  hands. 


PreUminai'y  Field  Report  of  the  United  States  Geological 
Survey  of  Colorado,  New  Mexico.  By  P.  V.  Haydik, 
United  States  Geologist.  Washington :  Government  Printing 
Office.     1869. 

THIS  work,  which  is  a  sample  of  how  good  work  is  done  by 
the  scientific  men  who  are  engaged  by  the  American 
Government,  we  hope  to  notice  at  length  in  a  future  number, 
as  its  details  are  extremely  numerous,  and,  so  far  as  we  can  see 
at  present,  important.  Meanwhile,  we  think  it  a  report  wbicb 
those  who  *'  go  in  "  for  mining  speculation — those,  in  fact,  who 
would  be  what,  in  the  parlance  of  the  profession,  are  called 
''adventurers," — would  do  well  to  read,  mark,  learn,  and 
inwardly  digest.  It  is  authoritative,  and  we  may  add — not  an 
invariable  quality  of  mineralogical  reports — honest  also. 


TransactioTis   of  tlie  Highland  ar^   Agricultural   Society  of 
Scotland.    February,  1870.     Edinburgh :  Blackwood. 

THE  opinion  expressed  in  a  recent  Note  of  the  Week,  to 
the  effect  that  the  Scotch  agriculturists  are,  in  point  of 
scientific  application  to  farming,  ahead  of  their  English 
brethren,  is  more  than  confirmed  by  the  volume  just  issued. 
Much  of  the  contents  has  a  high  theoretical  and  practical  value. 
Buoh  papers  as  those  by  Mr.  J.  B.  Webster,  on  the  Diseaaei 
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of  Forest  Trees ;  by  Mr.  Armaiage,  on  Pleiuro-pDeamoma,  and 
on  the  Propagation  of  New  Yarieties  of  Potatoes,  deserve 
the  attention  of  agricnltorists  of  all  classes.  The  Tolnme  loses 
mnch  of  its  interest,  however,  owing  to  Dr.  Anderson's  illness, 
which  has  prevented  the  poblication  of  the  resalts  of  the  field 
experiments  lately  nndertaken  by  the  Society. 


Annales  de  VOhservatoire  Physiqtie  Central  de  Eussie,  Poblides 
par  H.  Wild,  Directeor  de  rObservatoire.  Anpde  1865. 
St.  Petersbonrg :  laoobson.    1869. 

HERE  is  a  huge  4to  of  meteorological  records.  It  is  a  fine 
type  of  this  class  of  work.  Its  tables  are  elaborately 
planned,  and  are  very  carefally — if  we  may  jadge  from  frao- 
tions — filled  in.  The  resnlts  are  distinctly  printed  in  Bassian 
and  French,  and  are  published,  not  only  from  the  Central 
Observatory,  but  from  all  the  other  meteorological  institutes 
in  connection  with  it.  It  is  a  most  laboriously  prepared 
chronicle  of  the  weather  phenomena  of  a  single  year. 
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Ijemaiatre.    Timoges.    Chatras  et  Cie. 
Manaal  d'Hsetoiie  natnrelle,  r^dig^  d'apr^  lee  noaveaux  Programmee 

offieiels  d'Enseignement  des  Lye^B  imp^anx  presorits  pour  les 

Examens  du  Baooa}anreat,     Bar  J*  Lanfl^bert,  Professeur  dei 
0oionoes  phyiiqaee,  etc.    18e  Edition.    Farie.    Delabain  et  Fill. 


M^moire  sur  les  Glandes  utricnlaires  de  1' Uterus  et  sur  TOrgane  glan- 

dulaire  de  N^formation  qui  so  develloppent  pendant  la  grossesse 

dans  r  Uterus  des  fomelles  des  Mammif^s  et  de  respace  bumaine. 

Par  le  Professeur  G.  B.  Ercolani,  de  Bologne.  Traduit  de  TitaJien 

par  le  Docteur  £,  Andreini.    Alger.    Saint-Lager. 
Note  sur  quelqnes  Yerbasoum  hybridee  recueillis  dans  les  Valldes  do 

la  Braye  et  de  la  Graisne.    Par  M.  A.  Frauohet.     Yendomo.     Le- 

mercier. 
Notions  ^Idmentaires  d'Histoire  naturelle.  Par  G.  Delaf osse,  Professeur 

au  Museum  d'Histoire  naturelle.    Botanique.    Nouvelle  Edition. 

Paris.    L.  Haohette  %t  Cie. 
Observations  de  M^t^orologie  comparee  foresti^re  et  agricole,  recuoil- 

lies  de  1866  k  1868.    Par  M.  A.  Mathiou.    Nanoy.     Sordoillet  ot 

Fils. 
Petite  physique  des  Socles :  simples  Notions  sur  les  Applioations  les 

plus  utiles  de  oette  Scionoe  aux  usages  de  la  Yie.    Par  le  Dooteur 

S&ucerotte.     6e  Edition.    Paris.    Delalain  et  Fils. 
Beoberches  d' Anatomic  et  de  Physiologie  compar^es.    Par  M.   E. 

Bandelet,  Professeur  de  Zoologie  k  la  Faculty  des  Sciences  de 

Strasbourg.    Strasbourg.     Silbermann. 
Bemarques  sur  los  Belations  du  Parallclismo  quo  rcprdsentont  dans  la 

Lorraine  et  dans  la  Sonabe,  les  Couches  du  Terrain  dit  Marnes 

iris^cs  on  Keupcr.     Par  M.  Levallois.    Nancy.     Sordoillet  et  Fils. 
Sur  los  Tumours  osseusos  des  Fosses  nasales  et  des  Sinus  de  la  Face. 

Par  le  Docteur  Paul  Olivier.    Paris.    Lefran^ois. 


GEBMAN. 

Arohiv  der  Mathematik  und  Physik  mit  besonderer  Bucksioht  auf  die 
Bediirfnisse  der  Lehrer  an  hoheren  Unterriohtsanstalten.  Heraus- 
gegeben  von  Prof.  J.  A.  Grnnert.  50ter  und  51ter  Band.  4  Hefto. 
Greifswald.    Koch. 

Arohiv  fdr  Dermatologie  und  Syphilis.  Herausgegeben  von  Dr.  H. 
Auspitz  und  Dr.  F.  J.  Pick,  unter  Mitwirkung  von  Dr.  McCall 
Anderson,  Prof.  Bazin,  Dr.  Bergh,  etc.  2ter  Jahrgang  1870.  4 
Hefte.    Prag.    Calve. 

Beriohto  der  deutschen  chomischen  Gesellschaft  zu  Berlin.  3ter  Jahr- 
gang 1870.     20  Hefte.     Beriin.     Dammler^s  Yerlag. 

Carl  Yogt's  naturwissenschaftliche  Yortr&ge  tiber  die  Urgesohichto 
der  Mensohen.  (Ein  Leitfaden  fur,  Carl  Yogt's  Auditorium.)  Yon 
Herm  Bhold  Biber.   Elbing.    Neumann-Hartmann's  Yerlag. 

Enumeratio  Genernm  et  Speclerum  Fissidentaceamm  adjeotio  nonnullis 
adnotationibus  de  oarom  Litteratura  et  Distributione  Geogi*aphica. 
Yon  Dr.  A.  Jaeger.     Berlin.    Friedl&nder  und  Sohn. 

GediiohtnisBrode  auf  Alexander  von  Nordmann,  Professor  der  Zoologie 
an  der  kaiserlichen  Alexandcrs-Universittit  zu  Helsingfors,  etc : 
gehalten  am  Jahres-  und  Festtage  der  fiunischen  Gesellschaft  der 
Wissenchaften  den  29ten  April  1867.  Ans  der  Schwedisoh  ubersietzt. 
Yon  Dr.  Otto  Hjelt.     Loipzi^r*     Fritsch. 

Handbach  der  Diagnostik  und  Therapio  dor  Nervenkrankheiton.  Yon 
Dr.  M.  Bosenthal  Erlangen.    Enko. 

Kritik  der  allgemein  angenommenen  Deutung  der  Foroula  bei  den 
Y5geln.    Yon  Herm  E.  J.  Bousdor£P.    Leipzig.    Fritsch. 

Lehrbuch  der  Anatomic  des  Mensohen.  Yon  Dr.  Hyrtl.  Wien. 
Braumiiller. 

Lehrbuch  znr  Bahnbestimmung  der  Kometen  und  Planeten.  Yon  Dr. 
T.  Oppolzer.    Iieipzig.     Engelmann. 

Mittheilungen  der  goographisohen  Gesellschaft  in  Wien.  14iter  Jahr- 
gang 1870.     Nr.  1.     Wien.    Becker. 

None  Untersuchnngen  Uber  den  elektrisirten  Sauerstoff.  Yon  Dr.  G. 
Meissner.    G5ttingen.    Dieterich. 

Sitzungsberichte  der  (Gesellschaft  naturforsohendor  Frennde  zu  Berlin 
im  Jahre  1869.    Berlin.    Nicolai's  Yerlag. 

Sitzungsberichte  dor  k&niglichen  bdhmischen  Gesellschaft  der  Wissen- 
chaften in  Prag.   Jahrgang  1869.     Ites  Heft.     Prag.     Tempsky. 

Uebcr  Emission,  Absorption  und  Beflezion  der  bei  niederer  Tomper.itur 
ausgestrahlten  Wftrmearten.  Yon  G.  Magnus.  Berlin.  Dtimmler's 
Yerlag. 

Untersuchnngen  iiber  den  Begriff  der  Statistik.  Yon  Dr.  Onokon. 
Leipzig.     Engelmann. 

WoohenUatt  fiir  medizinisohe  Statistik  nnd  Epidemiologic.  Organ 
des  deutschen  Yereins  f  Or  medizinisohe  Statistik.  3ter  Jahrgang 
1870.    Berlin.    T.  Enslin. 

Woohenschrift  fiir  Thierheilkunde  und  Yiehzucht.  Herausgegeben 
yon  T.  Adam — W.  Probstmayr,  14ter  Jahrgang  1870.  Augsburg. 
Schmid'B  Yerlag. 

Zeitsohrift  fiir  Ethnologie  und  ibre  HiUfewissensohaften  als  Lehre 
vom  Mensohen  in  aeinen  Beziehungen  znr  Natnr  und  znr  Geschiohto. 
Herausgegeben  von  Herren  A.  Bastian  und  B.  Hartmann.  2ter 
Jahrgang  1870.     6  Hefte.    Berlin.    Wiegandt  und  HempeL 

Zeitsohrif t  f Or  Mathematik  und  Physik.  15ter  Jahrgang  1870.  6  Hefte. 
Leipiig.    Tenbner. 

Zeiteohrift  fiir  mathematisohen  und  natnrwisaensohaftlichen  Unterrioht* 
Iter  Jebrgwig  1870.    6  Jfefte.    Leipiig.    Teubner. 
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Zeitflohrift  fflr  wiBsenaohaftiiohe  Zoologie.  HerauBgegeben  Ton  Carl 
T.  yon  Siebold  mid  A.  Kolliker.  20ter  Band.  2tes  Heft.  Leipzig. 
Engelmann. 

Zeitsohriffc  Jenaiaohe  ffir  Medioin  nnd  Natorwieaenobaft.  Hetansge- 
.geben  von  der  medioimsoh-naturwiBsensohaftliohen  GeaeUschaft  za 
Jena,    dter  Band.    Stee  Heft.    Leipzig.    Engelmasm. 


CORRESPONDENCE. 


-o*- 


It  is  distinotly  to  be  borne  in  mind  tliat  we  do  not,  by  inserting  letters,  oonvey 
any  opinion  favourable  to  their  contents.  We  open  our  colamns  to  idl,  without 
leaning  to  any ;  and  thus  supply  a  ohannel  for  the  publication  of  opinions  of 
all  shsides. 

No  notice  whatever  will  be  taken  of  anonymous  communications. 

We  cannot  undertake  to  return  rejected  communications. 


Volcano-Fish. — From  G.  Poulett  Scrope,  F.B.S. 

Sib,— In  the  nnmber  of  Scientific  Opinion  of  the  16th  inat.  I 
obaerve  a  notioe  under  this  heading,  by  the  Bev.  W.  W.  Spicer,  M.A., 
in  whiob  tbe  writer  refera  to  the  well-known  atatementa  of  Humboldt 
aa  to  tbe  large  quantitiea  of  a  peculiar  apeciea  of  fish  often  ejected 
from  Cotopazi,  aa  well  aa  from  other  volcanoa  of  the  aame  range  in 
South  America,  during  their  eruptiona.  And  thia  phenomena  ia 
apoken  of  aa  aomething  '^atrange''  and  "aatounding"  —  the  idea 
evidently  being  that  the  fiah  muat  bave  lived  in  the  interior  of  the 
Yolcano,  "  in  the  line  of  fire,  before  ita  contents  were  diacharged  by 
tbe  oratcr'a  month."     Thia  feoaational  view  of  a  very  aimple  fact  ia 


one  only  of  aeveral  whiob,  on  tbe  authority  of  "  tbe  great  Pro88ia& 
trayeller,"  bare  been  repeated  by  compilers  of  treatiaes  on  Tdoanio 
pbenomena.  Tbe  simple  fact,  I  conoeire,  ia  that  tbe  fiab  in  qoeation 
Uyed  in  tbe  open  air  in  crater^lakea,  snob  aa  are  frequently  foand  at 
tbe  aummit  of  traoby tic  volcanoa — ^for  tbe  reaaon  that  tbe  fine  ash, 
whiob  ia  oanally  tbe  last  product  of  their  eruptiona,  and  theiefon 
forma  the  lining  of  their  craters,  ia  very  retentive  of  moiatnze,  and 
conaequently  oocaaiona  the  production  of  lakea  at  tbe  bottoms  d 
theae  hollowa.  Of  oourae  in  theae  lakea  the  same  land  of  fish  will 
probably  be  found  as,  by  Mr.  Spicer*a  own  statement,  are  met  with 
in  other  lakea  at  an  almoat  equal  elevation  on  tbe  outer  sidea  of  these 
very  voloanos. 

Of  course,  too,  when  after  a  long  interval  of  quiesoenoe,  a  fresli 
eruption  breaks  out  from  a  mountain  in  this  condition,  tbe  waters  of 
ita  crater-lake  are  discharged,  and  with  ita  contents,  fish,  algse,  oon- 
ferv89,  &o.,  rush  in  torrenta  of  mud  (called  Moya  in  the  lango^ge  of 
the  country)  down  tbe  outer  slopes  of  tbe  mountain.  There  is, 
therefore,  no  occasion  for  tbe  "  difficulty  "  which  Mr.  Spioer  finds 
in  endeavouring  to  account  for  tbe  phenomenon  in  question. 

G.   POULBTT   SCBOPE. 


The  Metbosological  Features  of  the  Yeas  1869.— .A-om 

F.  B.  Falkmbb. 

Sib, — I  beg  to  subjoin  a  table  giving  tbe  most  prominent  meteoro- 
logical  features  of  tbe  different  months  of  laat  year,  as  deduced  from 
obaervationa  conducted  by  myaelf  in  thia  Midland  region.  The 
barometer  ia  335  ft.  above  sea-level.  The  circumatancea  of  atmo- 
spheric  temperature  and  moisture  refer  to  a  stratum  of  air  4  ft.  from 
the  ground. 
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37-4 

45-4 
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39-8 

46-6 
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31-8 
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39-4 

68-0 
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41-9 
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34-7 
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•82 
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•77 
•82 
•88 
•91 
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•  •  • 

2-9 
23 
8*2 
31 
3-6 

■  •  • 

45 
4-2 
3-2 
2-7 
2-2 


PI 


inches. 

29-605 
29-539: 
29693 1 
29-544 ' 
29-789 1 

29-840 ! 
29458 
29-720' 
29-602 ! 
29-456 


inohei. 

30-630 

30-000 

30110 

29-980 

30050 

30-200 

30-090' 

30130 1 

30-160 

30-110; 

30-260 


a 

J  J 
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inchei. 

28*630 
28830 
28-880 
28830 
29230 
29-510, 

29-310 ; 

28-770 
29040 
28-980 
28-520 


inches. 

1-400 
1^170 
1-230 
1150 
0-820 
0-690 
0-780 
1-360 
1-120 
1130 
1-740 


2 


ia^dies. 
264 
249 
1-89 
2-21 
4-88 
1-20 
0-71 
230 
3-65 
1-23 
212 
3-42 


Gaoaral  direetaoat 
of  lower  enrmit 
of  air. 


S.W. 
S.W. 
N.  and  N.E. 
Variable. 
N.E. 
N.W. 
S.W. 
N.W. 
S.W. 
N.W. 
S.W. 
W  and  variable. 


For  tbe  year  1869,  the  highest  temperature  of  the  air  occurred  in 
July,  and  was  86-4° ;  while  the  loweat  occurred  in  December  (9-4°). 
The  total  range  of  the  temperature  of  the  air  waa  therefore  77**. 

The  extreme  readinga  of  the  barometer,  ao  far  aa  they  were  obaerved, 
were  30-26 in.  in  December,  and  28*52 in.  in  the  aame  mouth;  the 
range  of  tbe  barometer  waa,  conaequently,  1-74  in. 

The  rainfall' for  the  year  was  28*74  in.,  or  more  than  4  in.  ahovo  the 
average.  Winds  from  N.W.  and  S.W.  were  very  much  in  excess  of 
those  from  the  Eaaterly  quartera. 

I  remain.  Sir,  your  obedient  aervant, 

F.  B.  Falkneb. 

Appleby  Qrammar  School,  Leicestershdre,  Feb,  18. 


The    PBoasEss   of   Michioan    GboiiOgt.  —  From   Alex.   Win- 

CHELL,  IiL.D. 

Sib, — I  forward  a  brief  statement  of  what  is  going  forward  under 
my  direction. 

In  February,  1869,  the  Legislature  of  Michigan  passed  an  Act 
establishing  a  geological  survey  of  the  State,  and  appropriating  the 
sum  of  $8,000  annually  for  its  maintenance.  On  tbe  1st  day  of  May 
I  was  commissioned  by  tbe  Governor  as  "Director"  of  this  survey. 
Tbe  law  directs  that  one-half  of  the  appropriation  shall  be  expended 
in  the  northern  peninsula  of  the  State  and  one-half  in  the  southern. 
These  two  peninsulas  are  as  completely  isolated  by  their  physical 
features  and  sniroundings  as  if  they  were  two  distinct  States ;  and 
there  is  nothing  in  common  in  their  geology.  Save  tbe  superficial 
deposits,  there  is  not  a  "  formation  "  existing  at  tiie  same  time  in  the 


two  peninsulas.  The  northern  is  eminently  a  metalliferous  district 
highly  diaturbed  and  intricate  in  its  geology ;  the  lower,  or  southeta, 
is  a  broad  basin  of  Devonian  and  Carboniferous  strata,  wbioh  have 
never  been  dislocated  to  any  extent  by  geologic  forces.  It  oontaias 
coal,  gypsum,  and  aalt  in  great  abundance ;  while  tbe  nortbem  peniii* 
aula  ia  one  of  tbe  moat  celebrated  regions  in  the  world  for  the  pro- 
duction of  iron  and  copper  (native). 

Accordingly,  while  I  occupy  myself  in  the  general  supervision,  and 
mpalcBontology  midphAfsiographyy  I  have  selected  a  competent  asaiatBit 
to  take  charge  of  inveatigations  in  the  upper  peninanla.  For  the 
preaent,  the  work  there  ia  reatricted  to  the  iron  region,  and  is  undff 
the  special  direction  of  Msjor  T.  B.  Brooks,  with  a  oorps  of  sob- 
assistants.  This  year  another  assistant  will  be  appointed,  whose  duty 
it  will  be  to  complete  a  survey  of  the  copper  region.  It  is  intended  to 
have  two  or  more  volumes  ready  for  publication  at  the  next  session  of 
our  Legislature,  January  1,  1871. 

Becent  geological  investigations  in  the  west,  and  espeoiaUy  in 
Michigan,  have  demonstrated  that  we  have  at  tiie  very  bottom  of  thb 
Garbooiferons  system,  a  group  of  rooks  hitherto  unrecognised  aa  dis- 
tinct. It  is  the  Marshall  group,  Tbe  older  geologists  confounded 
these  stratas  'with  the  Chetmmg  of  the  New  York  geologists.  l%e 
Waverly  series  of  this  is  made  up  partly  of  the  Marshall  group,  and 
partly  of  the  Chemung,  The  rocks  of  the  two  groups  are  quite  similar, 
and  nothing  but  critical  palsaontologioal  investigationa  could  oertainly 
distinguish  them.  Dr.  Newberry,  of  the  Ohio  Survey,  however,  has 
succeeded  in  tracing  the  eqaivalents  of  the  Marshall  rooks  eaetwaid 
into  the  middle  of  Pennsylvaina,  where  they  had  been  denomisated  by 
H.  D.  Bogers  the  "  Vespertine  Series."  There  axe  reasons  for  believ- 
ing that  the  "Fonent  Series"  of  Bogers  (Cattskill  group  of  New 
York)  will  be  f oi)nd  embraced  within  ibe  Marahall  group  j  if,  indeed 
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this  "Ponent"  be  anything  more  than  a  local  occnrrenoe  of  the 
"Vespertine." 

I  had  myself  reoognixed  strata  in  north-western  Pennsylvania  of  the 
age  of  the  Marshall  group,  and  deoisively  distinot  from  the  nnderlying 
Chemang,  as  long  ago  as  Febmaiy,  1869.  This  determination  was 
based  solely  on  pal»ontolQgioal  evidenoe.  I  have  been  urging  the  palieon- 
tologioal  evidenoes  of  a  distinction  of  age  between  the  Marshall  strata 
and  the  Ghemnng  for  six  or  eight  years  past.  My  papers  are  contained 
in  8vUivan*8  JTotemol,  the  Proc.  Acad,  Na;t.  Sci,y  Philadelphia,  and  the 
Proc  AfneriecM  Philosophical  Soc,  Philadelphia.  Similar  Tiews  have 
been  entertained  by  other  western  geologists,  especially  F.  B.  Meek, 
A.  H.  Worthen,  and  Dr.  J.  S.  Newberry,  though  the  latter  had  written 
nothing  on  the  subject.  They  have,  however,  been  opposed  by  Profes- 
sor James  Hall,  at  times  with  more  earnestness  than  courtesy. 

Another  result  of  recent  studies  in  western  geology  has  been  the  ad- 
dition of  the  Lower  Hdderbrig  Group  to  the  catalogue  of  formations  of 
Ohio  and  Michigan.  Heretofore  it  has  been  confounded  with  the  Oor- 
niferoua  limestone,  which  is  a  very  conspicuous  formation  in  the  west. 
These  two,  Lower  Helderbrig  and  Comiferous,  together  with  the 
Niagara  limestone  below,  and  the  Hamilton  limestone  above,  generally 
constitute,  in  the  West,  one  physical  mass,  and  were  long  known  as  the 
"  CHff  limestone." 

I  send  you  by  mail  a  printed  copy  of  an  outline  of  my  proposed  final 
report,  which  you  will  see  is  unusmsJly  comprehensive. 

I  will  also  send  you  from  time  to  time  other  publications  and  an- 
nouncements suited  to  keep  you  posted  in  the  progress  of  our  survey. 

Very  respectfully  yours, 

Alex.  WinchbUiL,  LL.D.,  Director  Mich.  Geol.  Survey. 


EONUCHS  AMONG  ANIMALS. 

Sib, — ^A  gentleman  of  respectability  resident  near  Fermoy,  in  Ire- 
land, told  a  relative  of  mine  lately  that  a  few  years  ago  he  heard  one 
night  a  great  noise  under  his  window,  as  of  animals  fighting.  He 
looked  out,  the  night  being  bright  moonlight,  and  saw  a  badger  and 
fox  struggling  together,  the  fox  being  undermost.  Seizing  a  fishing 
gaff  which  was  at  hand  he  ran  out  and  speared  the  badger.  In  the 
morning  the  fox  was  found  hard  by,  dead  and  castrated,  having 
apparently  died  of  hssmorrhage.  A  Sttbsc&ibbii. 


SCIENTIFIC  SOCIETIES. 

Secretaries  of  Soeieties  will  oblice  aa  by  regnhvly  forwarding  "Abstraota  of 
Prooeediogs;  "  and  they  wonla  do  much  to  enhance  the  interest  and  taeoeis 
of  their  meetinga  if  they  would  enable  na  to  pnbliah  in  anticipation  t'noticea 
of  papera  to  be  read."  . 

EOTAL  SOCIETY. 

Thursday,  Fbbbuabt  17th.— The  following  papers  were  read: — 
'*On  a  Distinot  Form  of  Transient  Hemiopeia,"  by  Hubert  Auy, 
M.A.,  M.D. — ^From  a  comparison  of  the  different  accounts  of 
"Hemiopaia,"  <*  Half-vision,"  or  "Half-blindness,"  given  by  Dr. 
WoUaston  (Phil.  Tra/M,  1824,  i.  p.  222),  M.  Arago  (Awnales  de 
Chimie  et  de  Physique,  tom«  xxvii.  p.  102),  Sir  David  Brewster  (PhiL 
Ma^.  1865,  vol.  i.  p.  503,  and  Traa^sactions  of  the  Royal  Society  qf 
Edinburgh^  vol.  xxiv.  part  1),  the  Astronomer  Boyal  (Phil.  Mag,  July, 
1865,  vol,  ii.  p.  19),  Professor  Dufour  (in  a  letter  to  the  Astronomer 
Bqyal),  Sir  John  Herschel  {Familiar  Lectures  on  Scientific  Subjects, 
p.  406,  Lecture  IX.,  and  private  letters),  Sir  Charles  Wheatstone  (in 
a  private  letter),  Mr.  T'yrrell  (On  the  Diseases  of  the  Eye,  1840,  vol.  ii. 
p.  231),  and  the  author  of  this  paper,  it  is  plain  that  there  are  different 
forms  of  transient  Hemiopsia,  irrespective  of  the  wide  primary  dis- 
tinction between  the  transient  and  permanent  forms,  which  have  all 
been  included  under  the  same  name  Hemiopia  or  Hemiopsia. 

It  aeems  that  WoUaston,  Arago,  Brewster,  and  Tyrrell  are  describ- 
ing one  form  of  the  transient  a&Saction,  while  Sir  John  Herschel,  Sir 
Charlas  Wheatstone,  the  Astronomer  Boyal,  Professor  Dufour,  and 
the  author  agree  in  describing  another. 

*  In  the  experience  of  the  former  group,  the  limits  of  the  blind  region, 
aa  projected  on  the  field  of  view,  are  ill-defined,  there  is  no  variety 
of  oolonr,  and  the  progress  of  the  disease  presents  no  remarkable 


In  the  latter  group,  the  blind  region  is  at  first  very  small,  and 
gradnally  spreads  outwards,  to  left  or  right,  with  a  zigzag  margin  of 
bright  and  dark  lines,  tinged  in  most  cases  with  various  colours,— 
deaur  Tision  gradually  returning  in  the  centre  and  following  the  out- 
ward advance  of  the  curved  cloud ;  usually  tibe  blindness  occupies 
only  one  lateral  half  of  the  field  of  view ;  but  in  one  very  remurkable 
instance  recorded  by  Sir  John  Herschel,  the  course  of  the  cloud  was 
from  the  extreme  left  to  the  extreme  right,  sweeping  over  the  whole 
of  the  visual  area. 


Possibly  the  gap  between  these  two  forms  may  be  filled  by  con- 
necting links  as  further  evidence  arises,  and  it  may  be  found  that 
they  differ  only  in  degree  of  prominence  of  different  features.  The 
remarkable  account  given  by  Sir  Charles  Wheatstone  (who  has  kindly 
given  permission  for  its  publication),  where  the  zigzag  luminous  lines 
are  strongly  marked,  but  without  colour,  perhaps  offers  the  first  link 
in  the  connecting  chain. 

The  author's  experience  dates  from  1854.  Since  then  he  has 
repeatedly  suffered  from  these  attacks.  The  circumstances  and  features 
of  the  complaint  have  varied  somewhat  in  different  attacks,  but  the 
type  has  remained  unaltered  from  that  time  to  this. 

The  blindness  comes  on  usually  while  the  eyes  are  engaged  in  toil- 
some reading — ^some  word  or  letter  on  the  page  near  the  sight-point 
(generally  below  to  the  left)  is  found  to  be  obliterated ;  this  germ  of 
blindness  slowly  spreads,  with  zigzag  margin,  defined  by  alternate 
bright  and  dark  lines,  with  gleams  of  colour,  the  margin  rapidly 
trembling  and  slowly  rolling  at  the  same  time. 

These  three  orders  of  motion,  (1)  gradual  outward  growth  of  the 
whole,  (2)  slow  rolling  of  parts,  (3)  rapid  tremor  of  the  margin,  are 
especially  characteristic  of  this  affection. 

The  region  of  bUndnees  takes  a  horseshoe  shape;  the  upper  arm 
points  to  the  centre  of  sight,  while  the  lower  spreads  downwards  and 
outwards  away  from  the  centre.  The  zigzag  pattern  is  minute  near 
the  centre,  and  grows  larger  the  further  it  recedes.  The  gleams  of 
colour,  most  conspicuous  at  the  margin,  are  red  and  blue,  yellow, 
green,  orange,  in  order  of  frequency.  As  the  blindness  spreads  out- 
wards, clear  vision  returns  gradually  in  the  concavity  of  the  horse- 
shoe. The  sight  of  both  eyes  is  affected  at  once,  exactly  in  the  same 
manner  and  in  the  same  degree  ;  though  naturally  that  eye  seenis  most 
affected  which  corresponds  to  the  obliterated  side  of  the  field  of  view, 
because  the  nasal  half  of  the  field  of  view  of  either  eye  is  more  limited, 
and  vision  there  is  less  distinct  than  on  the  temporal  side. 

Looking  at  any  surface  of  uniform  colour,  the  cloud  partakes  of 
the  general  hue  of  the  field  on  which  it  lies,  and  shows  little  that  is 
characteristic  except  its  bright  margin,  tremor,  and  boiling. 

Against  bright  light,  a  faint,  shadowy  curved  cloud  is  seen,  with 
bright  margin,  tren^or  and  boiling,  and  slight  colour. 

Against  dark  shade,  the  cloud  is  seen  to  show  faint  light. 

When  part  of  the  cloud  is  seen  against  dark  shade,  and  part  against 
bright  light,  the  boundary  between  the  light  and  shade  is  wholly  ob- 
literated. 

Viewed  in  the  dark,  the  cloud  presents  inherent  luminosity, 
especially  at  the  margin.  Its  various  colours  are  seen  as  well  in  dark 
as  in  Hght. 

The  cloud  spreads  outwards  in  horseshoe  shape  till  it  reaches  the 
outskirts  of  the  field  of  view,  and  fades  away  after  great  boiling  and 
turbulence.  The  lower  arm  is  the  first  to  fade,  then  the  middle,  and 
finally  the  upper  arm,  which  remains  pointing  to  the  centre  of  the 
field  to  the  veiy  last. 

The  climax  is  reached  in  about  twenty-five  minutes  from  the  first 
beginning.    The  whole  duration  of  the  attack  is  just  half  an  hour. 

Often,  midway  in  the  attack,  a  fresh  germ  of  blindness  arises  near 
the  birthplace  of  the  first ;  but  always  proves  abortive  unless  it  take 
root  on  the  opposite  side,  when  a  second  attack  may  develop  itself 
immediately  after  the  first. 

This  half -blindness  is  followed  by  oppressive  headache,  lasting  many 
hours. 

From  the  resemblance  of  the  angular  margin  of  the  doud  to  a 
fortified  wall  "  with  salient  and  re-entering  angles,  bastions  and  rave- 
lins" (to  use  Sir  John  Herschers  words),  tiie  author  ventures  to 
suggest  the  name  Teiohopsia  for  this  strikbig  form  of  transient  half- 
blindness. 

Among  the  circumstances  that  have  seemed  to  favour  an  attack  may 
be  mentioned  sudden  change  of  air  and  living,  over-exercise,  and  in- 
sufficient sleep.    The  attack  has  sometimes  been  nocturnal. 

The  most  usual  position  of  the  germ  of  blindness  is  3°  or  4°  below, 
and  3^  or  4"  to  the  left  of  the  centre  of  vision. 

In  one  or  two  cases,  after  reaching  a  certain  stage,  the  cloud  has 
parted  in  the  middle,  and  died  away  without  ripening. 

The  cloud,  whether  developed  in  the  right  or  the  left  half  of  the  field 
has  never  (the  author  believes)  transgressed  the  vertical  median  line. 

Lately,  one  or  two  attacks  have  been  followed  by  a  slight  disturbance 
of  hearing. 

Of  three  cases  coming  under  the  author's  immediate  observation,— 
in  one,  these  attacks  have  been  very  frequent,  from  an  early  age  to 
middle  Ufe.  The  bastioned  outline  is  always  present,  with  more  or  loss 
colour.  Formerly  the  attendant  headache  used  to  be  very  severe,  ac- 
companied with  prolonged  vomiting.  Latterly  the  blindness  has  been 
more  oppressive  than  the  headache,  and  its  advent  greatly  dreaded. 
The  speech  is  often  affected,  and  sometimes  the  memory,  and  on  one 
occasion  the  mouth  was  noticed  to  be  drawn  to  one  side.  The  cause 
has  seemed  to  be  mental  anxiety. 

In  the  second  case,  which  is  adduced  for  the  sake  of  contrast,  the 
phenomena  are  mudi  less  definite.  There  is  no  serrated  margin,  no 
colour,  no  curve,  nothing  of  which  a  picture  can  be  made.    The  ob- 


202 


80IEKTIPI0    OHNION. 


[F»b.  23,  im. 


ecnritj  grown  from  a  null,  but  fll-defined  germ,  and  gaihara  fika  a 
cUmdj  film  or  gauze  orer  ilia  field,  oppreeaiTe  to  the  eyea,  and  aeoom* 
panied  with  lieadache  and  naoeea,  and  paeees  awaj  after  a  doabtfol 
period,  leaTing  the  hnpreeaion  that  it  is  caused  bj  disorder  of  the 
stomaeh. 

In  the  third  case,  the  blindness  is  sometimes  brooght  on  bj  looking 
at  a  striped  wall-paper,  or  a  striped  dress.  The  appearanee  before  the 
eyes  is  described  as  zigzag,  waTj,  qoiyering,  without  colour.  The  first 
attack,  in  adult  age,  was  followed  hj  partial  paralysis  of  one  side,  and 
later  attacks  have  almost  always  had  a  seqnel  of  defeetiTe  speech,  and 
tingling  at  the  tip  of  the  tongue,  at  the  tip  of  the  nose,  and  in  the 
fingers  and  thnmb. 

At  any  rate  it  is  certain  that  there  does  exist  a  distinct  form  of 
transient  bemiopsia,  presenting  the  foUowing  main  characteristics : — 

1.  Dependence  on  mental  anxiety,  bodily  exhaustion,  orerwork  to 
the  eyes,  gastric  derangement  (r),  want  of  exercise. 

2.  Origin  from  a  small  germ  near  the  centre  of  Tision. 

3.  Orderly  centrifugal  growth  from  the  original  germ. 

4.  Blindness  to  boundaries,  but  not  to  general  impressions  of  light 
and  colour. 

5.  Proper  luminosity  in  the  dark. 

6.  Bright-bastioned  margin,  with  gleams  of  various  colours. 

7.  Tremor  and  "  boiling." 

8.  Gradual  occupation  of  one  lateral  half  of  the  field  of  view. 

9.  Gradual  recoTery  of  clear  ririon  in  rear  of  the  outward-growing 
cloud. 

10.  Disappearance  of  the  phenomenon  after  about  half  an  hour. 
14.  Sequelas :   headache  and  nausea,   and  sometimes  affection  of 

speech  and  hearing,  and  even  symptoms  of  hemiplegia. 

As  to  the  actual  seat  of  the  viBual  derangement,  the  exact  agree- 
ment of  the  two  eyes  in  the  nature,  extent,  and  degree  of  their  Sec- 
tion, proves  (assuming  the  semi- decussation  of  the  optic  nerves  at  the 
chiasma)  that  the  seat  of  the  affection  must  lie  at  some  point  behind 
the  chiasma  of  these  nerves.  All  the  causes  that  are  found  to  lead  to 
transient  half -blindness,  point  to  the  brain  as  the  seat  of  disturbance. 
Still  clearer  is  the  evidence  given  by  the  loss  of  speech  and  of  memory, 
the  derangement  of  hearing,  and  the  partial  paralysis  that  sometimes 
follow  an  attack  of  teichopsia.  Such  cases  as  Sir  John  Herschel's, 
where  the  cloud  passed  over  the  whole  field  from  left  to  right,  can 
only  be  explained  by  supposing  the  disturbance  to  lie  in  some  region 
of  the  brain  where  the  opposite  halves  are  in  contact.  The  mischief 
may  possibly  be  seated  in  the  corpora  quadrigemina  or  genicnlata,  or 
even  in  the  cerebellum  itself. 

As  to  the  nature  of  the  mischief  in  the  brain,  it  is  difficult  to  do 
more  than  hazard  guesses.  Is  it  a  temporary  suspension  of  function 
among  the  nerve-cells  of  the  visual  sensorium,  due  to  vascular  con- 
gestion, and  relieved  by  the  relief  of  that  congestion?  Does  the 
headache  tell  of  the  further  propagation  of  the  nervous  disturbance 
into  parts  of  the  brain  where  disturbance  is  ache,  as  in  the  visual 
tract  disturbance  is  abnormal  sensation  of  light  P  And  the  detriment 
to  speech  and  hearing— does  it  mean  extension  of  the  same  disturb- 
ance still  further  into  the  regions  of  brain-substance  appropriate  to 
those  functions  ?  Or  is  the  attack  in  any  way  analogous  to  a  fit  of 
epilepsy  P 

The  phenomena  are  so  definite  and  so  localized,  and  their  course  is 
so  regular,  that  we  can  hardly  avoid  the  conviction  that  their  cause  is 
equally  definite  and  equally  localized ;  and  it  is  difficult  to  admit  so 
vague  an  agent  as  nervous  sympathy  with  gastric  derangement,  except 
as  acting  through  the  medium  of  some  secondary  local  manifestation 
in  the  brain. 

*'  Account  of  the  Great  Melbourne  Telescope  from  April,  1868,  to  its 
Commencement  of  Operations  in  Australia  in  1869,"  by  Albert  Le 
Bucur. — A  description  of  the  great  Melbourne  refieotor,  and  its  history, 
up  to  the  time  of  inspection  by  the  committee  have  been  communi- 
cated to  the  Boyal  Society ;  the  following  additional  account  of  the 
doings  connected  therewith  since  the  instrument  was  consigned  to  my 
care  may  be  of  interest  to  the  society. 

Mr.  Grubb  commenced  taking  down  the  telescope  at  the  end  of 
April,  1868 ;  this  was  accomplished  in  no  great  length  of  time,  and 
without  any  difficulty.  The  specula  (by  the  advice  of  Mr.  Lassell, 
who  had  found  this  method  answer  perfectly)  were  coated  over  with 
shellac  varnish  to  prevent  oxidation  on  the  voyage  out ;  they  were 
then  protected  in  their  cells  and  on  their  lever  supports  by  strong 
double  wood  casings,  the  other  parts  of  the  telesoope  and  machinery 
cased  or  otherwise  protected.  The  only  casualty  which  there  seemed 
to  bo  any  reason  to  fear  could  give  rise  to  any  serious  consequences 
was  a  tUting  over  of  the  speculum  cases;  their  great  weight  was, 
perhaps,  a  sufficient  guarantee  from  such  an  event ;  it  was  neverthe- 
less thought  prudent  that  the  telescope,  and  machinery  generally, 
should  not  be  left  entirely  to  the  tender  mercies  of  the  shipping  and 
crane  labourers  j  I  was  therefore  present  at  the  shipping  in  Dublin 
on  board  a  steam-tug  hired  for  the  purpose,  and  at  the  transhipment 
in  Liverpool  on  board  the  Empress  of  the  Seas. 

Both  these  operations  were  performed  satisfactorily,  and  without 
any  serious  casualty. 


Tlie  Bwpress  cf  the  Seat  sailed  from  Liverpool^an  the  17th  or  18th 
of  July ;  I  followed  by  the  August  overland  maiL 

On  mj  arrival  in  Mdbomne  I  found  that,  b^ond  a  sdectioii  of  a 
site  in  the  Observatory  groonds,  nothing  had  yet  been  done  towai^ 
ibe  eteetion  of  piers  or  boQding ;  this  was  principally  owing  to  the 
fact  that  Mr.  EDery  and  the  Board  of  Yiaiton  had  not  considered 
the  information  which  th^  poeeeeaed  sufficiently  definite  to  wanant 
their  placing  the  matter  in  the  hands  of  the  Works  Department;  it 
had  therefore  been  thought  advisable  to  await  my  arrivaL 

Some  necoasarymodifieationa  having  been  made  in  the  drawings,  tbe 
eonstmction  of  the  piers  was  soon  proceeded  with,  and  satiafactorily 
terminated  at  the  beginning  of  the  year. 

In  the  mean  time  the  Empress  of  the  Seas,  with  ker  preeions  cargo, 
had  arrived,  after  a  very  long  voyage,  which  for  some  time  was  the 
eanse  of  much  uneasiness ;  parts  of  the  instrument  were  unpacked  and 
temporarily  housed,  the  whole  appeared  in  fair  order ;  there  wu 
certainly  no  material  damage  done  to  anything. 

Arrangements  being  in  progress  for  the  erection  of  a  suitable  bnild* 
ing,  it  was  thought  advisable  to  delay  mounting  the  telesoope  nntil 
part  of  the  building  was  constmeted ;  little  therefore  was  done  for 
some  time  beyond  setting  np,  as  aoenrately  as  possible,  the  plammer 
blocks  which  contain  the  PoUa*  axis  bearings. 

The  building  was  commenced  early  in  the  year,  and  when  it  was 
thought  that  sufficient  progress  had  been  made,  the  crane  which  had 
been  used  in  the  erection  of  the  piers  was  removed  to  a  more  convenient 
position,  and  the  various  heavy  parts  of  the  instrument  lifted  on  to 
the  fioor  of  the  telesoope-room,  over  the  walls  or  through  a  gap  left 
for  that  purpose,  and  for  convenience  in  after  operations  in  tiu  north 
wall  and  north  end  of  west  wall. 

The  mounting  was  then  proceeded  with,  and  satisfactorily  acoom* 
plished  in  little  more  than  a  week,  as  regards  the  main  parts,  withont 
much  difficulty. 

Attempts  were  made  on  one  or  two  occasions  to  lue  the  instroment 
for  adjustment  and  observation,  but  it  was  found  that  the  dost  (a 
dreadful  enemy  in  the  summer)  and  the  grit  caused  by  the  bnildijig 
accumulated  to  such  an  extent  as  to  lead  to  fear  of  conadeable 
damage  to  the  bearings  and  more  delicate  parts  of  the  maohiaeiy; 
it  was  therefore  deemed  prudent  to  cover  np  the  telescope  ae 
well  as  possible  with  tarpaulins,  and  leave  it  in  statu  quo  for  aoms 
time. 

The  building  is  rectangular,  80  ft.  long  meridionaUy  by  25  ft.  wide, 
with  walls  11  ft.  high.  Of  the  meridional  length  the  telesoope-room 
occupies  the  north  40  ft.;  the  next  12  ft.  are  appropriated  to  the 
polishing-machine,  crane,  and  engine ;  the  remaining  28  ft.  are  divided 
into  two  rooms,  one  of  which  is  at  present  used  as  an  office,  tbe  other, 
25  ft.  by  14  ft.,  is  intended  for  a  laboratory.  The  movable  roof  is 
40  ft.  long,  and  runs  on  rails  laid  the  whole  length  of  the  walls ; 
the  telescope-room  may  therefore  be  completely  covered  in,  and  ae 
oompletely  uncovered  when  required,  thereof  in  the  latter  case  resting 
on  the  south  building,  which  on  that  account  has  averylowpennaaent 
roof. 

The  roof  is  constructed  of  six  triangular  wronght-iron  principals, 
cross-braced,  which  abnt  at  each  side  on  a  broad  horizontal  plate 
formed  of  two  parallel  lengths  of  stout  angle-iron,  connected  at 
various  points  by  iron  bands;  for  additional  strength,  a  broad 
vertical  plate  is  bolted  to  the  outer  angle-iron  piece.  Thwe  are  four 
pairs  of  wheels,  26  in.  in  diameter,  fianched  on  the  inside ;  these  lie 
along  the  middle  of  the  horizontal  plate,  the  journals  being  bolted 
to  the  angle- iron  pieces  which  form  the  plate. 

Thereof  is  covered  with  galvanized  corrugated  iron,  and  is  therefore 
on  the  whole  a  somewhat  heavy  affair ;  the  meohanioal  arrangements 
for  moving  are,  however,  simple  and  effective.  A  stout  iron  shaft  roni 
across  the  buUding,  and  gears  by  wheel  and  pinion  on  the  axles  of 
the  two  south  end  wheels ;  to  this  shaft  is  fixed  a  spoked  hand  wheel, 
by  means  of  which  the  operator  readily  sets  the  roof  in  motion,  and 
standing  on  a  small  platform  connected  therewith,  is  himself  carried 
along  at  the  same  time. 

The  design  of  the  roof  is  due  to  Mr.  Merrett,  of  the  Works  depart- 
ment. On  the  whole,  there  is  much  to  be  said  in  favour  of  this 
rectangular  form  of  roof;  the  temperature  even  in  this  climate 
frequently  descends  too  low  to  be  pleasant,  but  the  occasional  bodily 
inconvenience  produced  thereby  is  more  than  counterbalanced  by 
perfect  freedom  to  the  observer,  and  the  gratification  of  knowing 
that  the  instrument  is  in  the  best  possible  conditions  for  satisfaotory 
performance  i  only  one  really  serious  annoyanoe  have  I  foond  con* 
neoted  with  complete  exposure-^I  allude  to  occasional  heavy  dev 
rendering  it  almost  impracticable  to  use  the  sketching  and  other 
papers ;  the  speculum  meanwhile  remaining  free  from  deposit  if  pie* 
caution  is  taken  not  to  work  at  too  great  an  altitude. 

The  telescope,  when  housed,  lies  meridionally  on  the  east  side  of  th« 
pier,  sjid  nearly  in  a  horizontal  direction,  provision  having  been  made 
to  prevent  the  tube  being  lowered  beyond  a  certain  small  inclination. 

The  piers  are  in  keeping  with  the  mass  veness  of  the  inatmment ; 
they  are  constructed  of  largo,  not  to  say  huge  blocks  of  basalt  axed  to 
a  fine  surface, — altogether  a  substantitd  and  beautiful  piece  of  work. 
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The  height  of  the  walls  with  roferenoe  to  the  piers  is  Bach  that  very 
little  of  the  sky  range  is  onrtailed.  The  north  wall  cnts  o£F  objects 
having  a  lesser  altitude  than  about  10" ;  when  resting  on  the  east  or 
west  walls  the  telescope  is  nearly  horizontal ;  in  both  these  directions 
trees  interfere,  especially  on  the  west  side,  where  the  ground  rises. 
This  curtailment  will  probably  be  a  matter  of  very  small  importance, 
as  with  a  four-feet  aperture  observations  at  low  altitudes  are  almost 
impracticable,  and  would  probably  never  have  to  be  resorted  to  except 
in  the  case  of  comets.  The  roof  itself  cuts  off  some  of  the  range  near 
the  subpolar  meridian ;  this,  again,  is  not  likely  to  be  of  much  con- 
sequence. 

-  The  steam-engine,  pdiishing-maohine,  and  crane  have  been  mounted 
in  the  room  devoted  to  them ;  this  room  adjoins  and  is  on  the  same 
floor  (raised  4  ft.  from  the  ground,  and  3  to  6  ft.  from  the  floor  of  the 
other  rooms)  as  the  telesco];)e  room.  To  the  east  end  of  this  machine- 
room,  and  communicating  therewith,  a  small  lean-to  boiler-house  has 
been  added ;  in  the  west  wall  is  a  window  which,  when  open,  will 
leave  sufficient  clear  space  to  admit  of  viewing  a  distant  nearly  hori- 
zontal object  for  purpose  of  testing  the  mirrors. 

The  large  speculum  was  originally  attached  to  the  tube  in  its  var- 
nished condition ;  on  the  first  favourable  occasion  it  was  taken  down 
and  nnvamished — a  process  which  proved  more  troublesome  than  had 
been  anticipated ;  the  lac  was  very  refractory,  and  the  difficulty  of 
removal  exaggerated  by  the  extreme  heat  then  prevalent;  after  a 
process  of  solution  in  (dcohol,  mopping  up  and  washing  with  water 
frequently  repeated,  although  there  seemed  no  lac  which  would  still 
dissolve,  a  large  number  of  markings,  caused  originally  by  the  varnish 
brush  were  apparent,  and  the  whole  surface  had  an  unpleasant  mealy 
appearance. 

It  was  thought,  however,  that  the  light  lost  would  not  prove  serious, 
and  in  any  case  it  did  not  seem  that  any  farther  operation  except  polish- 
ing would  improve  matters.  The  speculum  was  therefore  remounted 
and  tried ;  and  although  it  was  of  course  impossible  to  say  what  would 
have  been  the  effect  of  a  more  perfect  polish,  the  views  given  of  the 
brighter  nebulas  were  grand  in  the  extreme,  and  left  nothing  to  be 
desired. 

By  degrees,  however,  and  without  much  exposure,  the  surface  became 
more  and  more  tarnished,  with  evident  effect  on  the  performance. 

In  the  mean  time  the  second  mirror  had  been  unvarnished ;  in  this 
case  naphtha  was  used  as  the  solvent,  the  solution  mopped  up,  and 
the  surface  washed  with  soap  and  water ;  after  a  frequent  repetition 
of  this  process,  the  surface  seemed  clear  of  impurities,  and  though  not 
so  bright  as  I  had  frequently  seen  it  in  Mr.  Grubb's  workshop,  ,there 
were  no  signs  of  mealiness,  the  only  unpleasant  casualty  being  a  con- 
siderable pitting  of  two  patches  some  2  in.  square,  produced  by  drop- 
pings from  the  moriate  used  in  soldering  the  tin  cover.  These  pittings 
are  deep  and  unsightly,  but  the  extent  of  surface  corroded  is  com- 
parattrely  so  small  that  the  effeot  must  be  inconsiderable. 

The  specula  were  exchanged  about  two  months  ago,  but  nothing 
has  yet  been  done  towards  repolishing,  as  the  necessary  arrangements 
have  not  been  got  together  for  performing  that  delicate  operation  with 
due  oonyenienoe. 

Of  work  done  I  cannot  yet  speak  with  any  satisfaction.  Since  it 
became  at  all  praotioable  to  use  the  telescope,  the  history  which  I 
have  to  relate  is  a  long  chapter  of  weary  heart-breaking  watchings, 
with  an  occasional  half-hour's  work. 

tf  Axgo  was  the  first  object  observed  for  purpose  of  delineation ; 
after  the  first  night's  work  little  (and  that  by  snatches)  was  done 
towards  it :  a  new  inroad  of  workmen  and  a  long  course  of  extremely 
unfaToorablo  weather  having  carried  the  nebula  out  of  convenient 
reach.  The  search,  which  was  reluctantly  given  up,  will,  however,  be 
again  soon  resumed. 

Of  work  out  of  the  regular  oonrse,  amongst  other  things,  Neptune 
has  been  observed  on  some  five  or  six  occasions  for  figure  and  a  second 
■atellite,  with  only  negative  results. 

la  the  absence  of  a  photographic  apparatus  to  be  used  at  the  un- 
intenopted  f  oons  of  la^e  mirror,  attempts  have  been  made  to  utilise 
the  2Bd  or  Caaaegrain  image ;  an  average  exposure  of  near  ten  minutes 
on  an  eight-day  moon  produced  pictures  which  (by  no  means  good) 
were  of  sufficient  promise  to  make  it  worth  while  to  resume  the  attempt 
under  more  favourable  conditions. 

The  time  of  exposure  is  somewhat  sorprising,  and  would  seem  to 


a  great  loss  of  chemical  rays  by  a  second  perpendicular  re- 
flsodon  ;  but  perhaps  the  more  legitimate  conclusion  would  be  that  the 
inaotiTity  was  mainly  due  to  absorption  at  the  surface  of  the  large 
BBrror,  whioh  was  then  very  yellow. 

The  speotrosoope  arrired  some  time  ago,  but  has  not  been  much 
used :  it  is  thought  that  for  star  work  of  any  value  some  modification 
will  be  required,  principally  the  exchange  of  the  present  collimator 
for  one  of  longer  focal  length ;  a  greater  dispersion,  moreover,  seems 
desirable ;  for  nebular  work,  however,  for  which  it  was  mainly  de- 
signed, the  spectroscope  in  its  present  form,  which  is  handy  and  com* 
pact,  wUl  be  of  much  service. 

For  spectrosoopio  work  on  objects  having  a  sensible  diameter,  the 
great  t^escope  itself  labours  under  some  disadvantages,  the  enormous 


focal  length  and  consequent  magnification  of  the  image  is  a  serious 
inconvenience  in  the  case  of  faint  objects,  and  may  be  only  partially 
remedied  by  a  suitable  condenser.  This  magnifying  of  the  image  may, 
however,  in  some  cases  be  advantageous — I  allude  to  the  possibility 
thereby  afforded  of  viewing  small  definite  portions  of  moderately 
bright  objects ;  unfortunately  the  objects  with  which  we  have  to  deal 
are  seldom  of  such  a  character. 

Of  nebuUa,  Orion  has  been  examined  for  purpose  of  practice ;  the 
three  lines  are  plainly  and  conspicuously  seen  ;  the  hydrogen  line  is 
comparatively  much  fainter  than  I  had  anticipated,  and  disappears  in 
the  fainter  portions  of  the  nebula.  80  Dorado  shows  the  nitrogen  line 
with  facility,  the  second  line  certainly,  but  not  in  all  positions,  and 
always  with  difficulty ;  the  hydrogen  line  is  suspected  only.  I  can  see 
no  trace  of  a  continuous  spectrum. 

*;  Argo  has  been  observed  on  only  one  unfavourable  morning ;  the 
nitrogen  line  was  seen  over  a  considerable  space  ;  of  the  presence  or 
absence  of  others,  or  of  a  continuous  spectrum,  I  am  unable  to  speak 
with  certainty. 

With  respect  to  future  operations,  it  is  intended  that  at  first  the 
routine  work  shall  consist  of  a  detailed  delineation  of  the  objects 
figured  by^ir  John  Herschel,  or  any  others  which  may  prove  interest- 
ing ;  this  will  take  some  time ;  for  even  without  the  impediment  of 
cloudy  weather,  the  delineation  with  any  degree  of  satisfactory  cor- 
rectness, of  a  moderately  large  nebula,  requires  a  considerable  amount 
of  work  and  careful  and  frequent  scrutiny.  It  is  hoped,  however,  that 
this  work  will  by  practice  be  found  less  painfully  difficult  than  it  is  at 
present. 

The  spectroscope  will  be  used  as  much  as  possible,'the  moon  photo- 
graphed, and  attempts  made  to  photograph  the  nebuUe,  when  a  photo- 
graphic apparatus  has  been  procured,  and  staging,  photographic  room, 
&c.,  added  to  the  building.  It  is  moreover  hoped  that  before  long  a 
refractor,  of  some  nine  inches  aperture,  may  be  procured,  to  be 
mounted  with  the  reflector,  or,  preferably,  as  a  separate  instrument. 

This  telescope,  besides  being  of  much  general  use,  will  find  much 
and  valuable  employment  in  determining  micrometrically  the  chief 
points  in  the  nebuUa  under  examination  with  the  reflector,  with  more 
expedition  and  accuracy  than  at  present ;  for  spectroscopic  work  this 
telescope  would  be  a  valuable  adjunct,  especially  if  it  be  constructed 
of  such  comparatively  short  focal  length  as  seems  now  to  be  practicable. 

The  great  interest  whioh  the  Boyal  Society  has  taken  in  everything 
eonnected  with  the  Melbourne  reflector  is  my  sole  apology  for  sending 
thus  early  such  a  meagre  account. 


GEOLOGICAL  SiXJIETY  OP  LONDON. 

Fbbbuajelt  9th. — Professor  Huxley,  LL.D.,  F.B.S,  president,  in  the 
chair.  Alexander  Murray,  Esq.,  of  the  Greological  Survey  of  Canada, 
St.  John's,  Newfoundland,  and  Frederick  William  Eudler,  Esq., 
Museum,  Jermyn-street,  S. W.,  were  elected  fellows  of  the  society. — 
The  following  communications  were  read :— "  On  the  Fossil  Ckirals 
(Madreporaria)  of  the  Australian  Tertiary  Deposits,"  by  P.  Martin 
Duncan,  M.B.  Lond.,  F.B.S.,  Sec.  Geol.  Soo.,  Professor  of  Geology  in 
King's  College,  London. — ^The  author  noticed  the  history  of  our  know- 
ledge of  the  South  Australian  Tertiary  Deposits,  and  indicated  the 
gfeneral  distribution  of  the  fossiliferous  beds  from  whioh  the  corals 
forming  the  subject  of  his  communication  were  derived.  These  were 
said  to  be  confined  to  the  region  west  of  Cape  Howe,  prevailing  espe- 
cially in  the  province  of  Victoria,  where  they  had  been  admirably  sur- 
veyed by  Mr.  Selwyn  and  the  officers  under  him,  and  to  consist  ohiefiy 
of  limestones  covered,  and  in  some  cases  underlain,  by  g^reat  outflows 
of  basalt.  The  author  then  gave  a  list  and  descriptions  of  the  species 
(31  in  number)  of  fossil  Madreporaria  obtained  from  these  South- 
Australian  Tertiary  beds,  followed  by  remarks  on  the  characters  and 
relations  of  the  more  remarkable  forms,  and  on  the  localities  where 
they  have  occurred.  From  his  examination  of  these  fossils,  he  objected 
to  the  application  of  the  divisions  adopted  in  European  geology  to  the 
deposits  in  whioh  they  are  found.  Ho  then  compared  the  assemblage 
of  corals  obtained  from  the  South-Australian  Terfciaries  with  those 
found  in  various  deposits  elsewhere,  or  living  in  the  existing  seas. 
The  species  were  stated  not  to  belong  to  reef-building  forms,  but  to 
such  as  now  occupy  the  sea-bottom  from  low  spring-tide  mark  to  the 
depth  where  Polyzoa  abound.  Of  these,  twenty  genera  were  said  to  be 
now  represented  in  the  Australian  seas ;  but  only  three  of  them  to 
have  species  in  the  Tertiaries,  viz.,  the  cosmopolite  Trochocyathus, 
Flabellum,  and  Amphihelia.  The  fossil  species  of  these  were  stated 
to  be  quite  distinct  from  those  now  living  in  the  neighbouring  sea. 
Two  species,  viz.,  Flabellum  Condeanum  and  F.  distinctumj  are  living 
in  the  Chinese,  Japanese,  and  Bed  Seas ;  the  author's  Plecotrochu^ 
clongatus  is  very  nearly  allied  to  the  Chinese  P.  Condeamis ;  and  a 
Deltocyathus  is  regarded  by  the  author  as  only  a  varietal  form  of  a 
living  West  Indian  and  European  Miocene  species  (D.  italicw).  Three 
species  are  common  to  the  Australian  and  European  Cainozoic  deposits. 
Several  of  the  species  were  said  to  present  curious  anomalies  of  struc- 
ture, such  as  so  frequently  appear  in  Australian  forms,  and  those  of 
the  different  beds  to  exhibit  so  close  a  general  resembUuice,  that  they 
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Qffer  no  eridenoe  of  great  changes  having  taken  place  daring  the 
deposition  of  the  whole  series  of  sediments.  The  evidence  affordedJ[)7 
the  fossil  corals  led  the  author  to  conolade  that,  at  the  time  of  the 
formation  of  these  deposits,  the  central  area  of  Australia  was  occnpied 
by  sea,  having  open  water  to  the  north  with  reefs  in  the  region  of  Java, 
and  with  openings  into  the  Mediterranean  and  Sahara  to  the  north- 
west ;  that  Continental  India  did  not  form  part  of  a  great  continent ; 
that  the  greater  part  of  America  was  submerged,  and  the  Caribbean 
sea  a  coral^area ;  that  the  bulk  of  the  land  was  situated  in  the  north 
and  south ;  and  that  thq  upheaval  of  Australia  and  New  Zealand  was 
approximately  synchronous  with  that  of  the  great  mountain-chains  of 
the  Old  World,  with  the  closure  of  the  Panama  area  and  the  depres- 
sion of  the  areas  on  either  side  of  the  American  continent. 

Discussion. — ^The  president  inquired  whether  the  absence  of  reef- 
corals  might  not  be  indicative  of  the  climate  of  South  Australia 
having  been  much  the  same  as  at  present  in  Tertiary  times,  as  these 
forms  required  a  temperature  of  about  68°. 

Professor  Bamsay  expressed  his  satisfaction  at  the  manner  in  which 
Mr.  Selwyn's  work  on  the  Australian  Qeological  Survey  had  been  ap- 
preciated by  the  author. 

Mr.  Jenkins,  who  had  been  working  on  the  fossil  mollusca  of 
Australia,  had  arrived  at  the  conclusion  that  at  the  tflne  of  the 
deposit  of  the  beds  mentioned  by  Dr.  Duncan,  the  climate  had  been 
warmer  than  at  present.  The  shells  presented  the  same  strange  and 
abnormal  features  as  the  corals  in  differing  from  other  older  and  well- 
known  species  merely  in  some  minute  detail.  There  was  no  point  of 
contact  between  the  Australian  and  European  faunas  to  afford  a 
criterion  of  relative  age,  though  there  wore  some  points  of  similarity 
to  be  found  in  the  Mediterranean  area. 

lir.  Gwyn  Jeffreys  stated,  as  an  instance  of  the  singularities  of  the 
Australian  fauna,  that  Rhynchonella  psittacea,  essentially  an  Arctic 
species,  had  occurred  in  the  tertiaries  of  Spain,  in  our  Glacial 
deposits,  and  the  Norwich  Crag,  and  is  now  found  living  in 
Australia. 

Dr.  Duncan  shortly  replied  to  the  various  speakers,  and  was  dis- 
inclined to  limit  the  occurrence  of  any  forms  of  coral  to  particular 
temperatures. 

"  Note  on  a  new  and  undesoribed  Woalden  Vertebra,"  by  J.  W. 
Hulke,  F.B.S.,  F.G.S. — The  author  in  this  note  describes  a  very  large 
Wealden  vertebra  which  he  obtained  last  autumn  at  Brook,  Isle  of 
Wight,  remarkable  for  its  great  size,  its  extremely  light  structure, 
and  the  extraordinary  development  of  the  processes  connected  with 
the  neural  arch.  It  consists  of  a  thin  outer  shell,  inclosing  a  very 
open  cancellated  tissue,  having  extremely  large  spaces,  comparable 
with  those  of  Pterosanria,  and  surpassing  those  of  the  canoellous 
tissue  in  any  of  the  known  larger  Dinosaurs.  A  wedge  and  notch, 
similar  in  principle  to  the  ophidiian  zygosphene  and  zygantrum,  but 
differently  placed,  are  superadded  to  the  ordinary  articular  processes. 
A  broad  horizontal  platform  stretches  along  the  side  of  the  arch  from 
the  transverse  process  to  the  postzygapophysis.  The  neural  spine  is 
composite ;  all  the  outstanding  parts  are  supported  and  strengthened 
by  thin  bony  plates.  Only  a  small  part  of  the  centrum  is  preserved, 
so  that  the  form  of  this,  and  in  particular  of  its  articular  faces,  is  not 
determinable.  The  author  notices,  in  conclusion,  certain  textural 
resemblances  between  the  vertebra  and  a  peculiar  Streptospondylian 
vertebra  in  the  British  Museum,  from  the  Weald  of  the  south-east  of 
England. 

-  Discussion. — ^The  president  remarked  on  the  combination  of  strength 
and  lightness  in  the  bone,  which  in  this  respect  was  not  unlike  that  of 
the  vertebne  of  the  neck  of  the  ostrich. 

"  Note  on  the  Middle  lias  in  the  North-east  of  Ireland,"  by  Balph 
Tate,  Esq.,  A.L.S.,  F.G.S. — The  author  remarked  that  hitherto  no 
higher  member  of  the  Jurassic  series  than  the  Lower  lias  has  been 
detected  in  Ireland*  He  stated  that  he  had  received  from  near  Bal- 
lintoy  some  blocks  of  a  grey,  marly,  micaceous  sandstone,  containing 
an  assemblage  of  fossil  forms,  indicating  that  the  rock  from  which 
they  were  derived  belonged  to  the  lowest  part  of  the  Middle  Lias, 
The  origin  of  these  specimens,  which  were  obtained  "  from  cultivated 
fields  and  patches  of  drift,"  was  said  to  be  still  unknown :  and  the 
occurrence  of  Hippopod4,v/m  ponderosu/niy  associated  with  Middle-lias 
species,  as  in  the  Island  of  Skye,  coupled  with  the  agreement  in 
lithological  composition  between  the  Irish  blocks  and  the  Pabba 
shales,  led  him  to  suggest  the  possibility  that  the  former  may  have 
been  trans];>orted  from  the  Hebrides  by  glacial  action. 

The  following  specimens  were  ezldbited :— Corals  from  the  South- 
Australian  Tertiaries,  exhibited  by  Dr.  Duncan. 


ASTBONOMICAL  SOCIETY. 


Anniveesabt  Meeting,  Februaet  11th.— In  consequence  of  the 
illness  of  the  president  (Admiral  Manners),  Professor  Adams  took  the 
chair.  The  report  of  the  council  on  the  state  of  the  society,  together 
with  the  progress  of  Astronomy  during  the  past  year,  was  read.  The 
chairman  delivered  an  address,  after  which  the  medal  was  presented  to 


M.  G.  Delaunay  for  his  "  Th^rio  de  la  Luue."  Mr.  W.  A.  Harris  waa 
elected  a  fellow.  The  society  then  proceeded  to  the  election  of  offioen 
and  council  for  the  year  ensuing,  when  W.  Lassell,  Esq.,  was  elected  as 
president. 

METEOBOLOGICAL  SOCIETY. 

Febbuabt  16th.— Mr.  Charles  Y.  Walker,  F.B.S.,  president,  in  tlie 
chair.  The  following  candidates  were  elected  fellows  of  the  society  >- 
F.  Andrews,  S.  H.  Miller,  F.B.A.S.,  and  Alfred  North,  F.B.6.S. 
Several  papers  were  read,  viz.  : — "  Lunar  Influence  upon  the  Amount 
of  BainfaU,"  by  J.  C.  Bloxam,  M.B.C.S.,  F.M.S.,  '*  On  the  Weather 
of  1869,  at  Scutari,  Constantinople,"  by  Sergeant  Tyne,  B.E.,  (com- 
municated by  the  Bev.  B.  Main,  M.A.,  F.K.S.),  "On  the  Anrort 
Borealis  of  February  1st,  1870,"  by  different  observers. 


ANTHBOPOLOGICAL  SOCIETY  OF  LONDON. 

FxBRUABT  15th. — ^Dr.  Berthold  Seemann,  y.P.,  in  the  chair.  C.  W. 
Eddy,  Esq.,  M.A.,  and  E.  Schiemann,  Esq.,  were  elected  fellows.  A 
paper  was  read  by  Dr.  Barnard  Davis  and  Mr.  E.  A.  Welch,  "Ob 
the  Aborigines  of  the  Chatham  Islands." — ^Mr.  Welch,  after  entering 
at  considerable  length  into  the  history  and  discovery  of  those  isUuids, 
described  their  conquest  hy  the  Maories  and  the  ultimate  fate  of  the 
aborigines.  Dr.  Barnard  Davies  gave  the  results'  of  a  particalsr 
examination  of  the  characters  presented  by  the  skulls  and  skeletmu  of 
many  of  the  inhabitants.  In  throe  cases  the  cephalic  indices  of  tira 
skulls  were  stated  to  be  '74,  '74  and  *87.  The  stature  of  the  Mono- 
ries,  or  Chatham  Islanders,  appeared  to  indicate  a  race  shorteftud 
stouter  than  the  inhabitants  of  New  Zealand. 

A  paper  by  Dr.  J.  Campbell*was  read  "  On  Polygamy :  its  inflnenee 
in  determining  the  sex  of  our  race  and  its  effects  on  the  growth  of 
population."  The  author,  who  had  been  many  years  lesideiii  in 
Siam,  gave  minute  details  of  the  relative  proportions  of  female  to  male 
births  in  the  harems  of  the  king  and  other  important  Siamese  digni- 
taries.  The  result  seemed  to  be  that  the  proportions  of  males  and 
females  bom  were,  as  in  the  case  of  monogamist  marriages,  entiidy 
equal. 

lir.  Balph  Tate  described  an  inscribed  rook  on  the  banks  of  the 
Iguana,  a  tributary  of  the  Orinoco.  This  presented  an  incised  marking 
which  the  author  considered  to  bo  more  ancient  than  the  present  in* 
habitants  of  the  district. 


STATISTICAL  SOCIETY. 


Thb  fourth  ordinary  meeting  of  the  session  was  held  on  Tuesday, 
the  15th  instant,  Wm.  Newmaroh,  Esq.,  F.B.S.,  president^  in  the 
chair.  A  psk-per  was  read  by  Mr.  Ernest  Seyd,  "  On  InternatioBal 
Coinage  and  Foreign  Exchanges."  The  following  gentlemen  wera 
elected  fellows  of  the  society — ^viz.,  F.  T.  Hartley,  John  Hewitt,  and 
H.  B.  Williams.  Foreign  honorary  members  were  elected  as  follows : 
— Hon.  David  Wells,  Washington,  U.S. ;  Clement  Jnglar,  Paris ;  and 
J.  Sandford,  Boston,  U.S.  The  Hon.  Howell  Thurlow,  the  Hkgoe, 
and  A.  Mausolas,  Athens,  were  elected  as  oorresponding  members. 


MANCHESTEB  MTEBABY  AND   PHILOSOPHICAL  SOCIETY 


Ordinabt  Msbtiko,  Febbuabt  8th. — J.  P.  Joule,  LL.D.,  F.B.S., 
Ac.,  president,  in  the  chair.    E.  W.  Binnay,  F.B.S.,  F.G.S.,  said  that 
in  vol.  iii.  p.  14,  of  the  society's  ProceedingSf  he  had  notioed  the 
ooourrence  of   stray  boulders  without  traoes  of   clay,  high  up  the 
western  slopes  of  the  Pennine  chain,  and  he  described  one  at  the 
extreme  end  of  the  valley  of  the  Tame  near  New  Year's  Bridge,  above 
Denshaw,  in  Saddleworth.     Many  years  since  he  had  observed  lazge 
blocks  of  greenstone  without  any  clay  or  sand  on  Pikelow,  to  the  east 
of  Maodesfield.    Both  these  places  were  about  1,000  ft.  above  the 
level  of  the  sea.    Mr.  A.  H.  Ghreen,  M.A.,  F.G.S.,  and  his  colleagues, 
in  their  valuable  memoir  on  the  Carboniferous  Idmestone,  Yocedale 
Bocks,  and  Millstone  Grit  of  North  Derbyshire,  and  the  adiioimng 
parts  of  Yorkshire,  just  published  by  the  (Geological  Survey,  after 
describing  some  stray  boulders,  found  by  himself  and  Mr.  Sorby.FJLS., 
near  Botherham  and  Sheffield,  at  p.  133  says,  "  Our  knowledge  of  the 
portion  of  the  eastern  plain  from  Sheffield  through  Chesterfield  down 
to  Belper  is  meagre ;  we  believe  we  are  right  in  representing  it  as  in  the 
main  free  from  drift,  but  whether  any  isolated  patches  or  erratios  an 
to  be  found  in  it  we  cannot  say."    During  a  residenoe  of  five  or  six 
years  he  (lir.  Binney)  had  often  searched  for  these  boulders  in  the 
neighbourhood  of  Chesterfield.    The  only  foreign  rock  which  he  met 
with  in  that  district  was  a  large  block  of  greenstone  several  hundred 
pounds  in  weight.    This  he  found  above  the  valley  of  the  Hipper  near 
Spring  Bank  and  below  the  Waterworks  station,  Chesterfield. .  The 
stone  was  well  rounded  and  polished.    Ho  mentioned  the  fact  to  direct 
the  attention  of  observers  to  this  subject  on  both  the  eastern  and 
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WMiem  slopes  of  the  Pexmine  chain.  Probably  they  have  only 
to  be  more  diUgently  sought  for  in  order  to  be  found  in  greater 
abandanoe. 


cc 


On  Conyertent  Fnnotions,"  by  Sir  James  Cockle,  F.B.S.,  President 
of  the  Qaeensland  Philosophical  Society  ;  oommnnicated  by  the  Bey. 
Bobert  Harley,  F.B.S.,  was  the  next  paper. 

Mr.  Spence  then  repeated  the  experiment  he  had  made  at  the  Exeter 
meeting  of  the  British  Association,  showing  that  the  temperatare  of 
Mkioxatod  saline  solutions  could  be  raised  to  their  boiling  points  by 
meiely  passing  through  them  ordinary  steam  at  a  temperature  of  212°. 
Thus,  a  solution  of  chloride  of  sodium  was  raised  to  a  temperature  of 
221**,  and  one  of  chloride  of  calcium  to  248°.  Chloride  of  sodium 
would  have  risen  to  224*3°  and  chloride  of  calcium  to  286°  had  the  ex- 
periment been  continued,  but  the  point  was  sufficiently  demonstrated 
that  by  steam  of  212°  much  higher  temperatures  can  be  obtained. 

"  di  the  Natural  Bopes  used  in  packing  Cotton  Bales  in  the  Brazils," 
by  Charles  Bailey,  Esq. — Most  of  the  cotton  bales  which  reach  this 
coontzy  from  the  BrasUs  are  corded  with  the  long  stems  of  climbing 
plants,  which  grow  in  the  greatest  profusion  in  the  forests  bordering 
on  the  cotton  districts.  In  their  fresh  state  these  stems  are  exceed- 
ingly pliant  and  of  remarkable  strength,  so  that  they  serve  admirably 
for  cordage  purposes,  but  by  the  time  that  the  cotton  reaches  the  mills 
of  Lancashire  they  become  dry  and  rigid,  and  as  no  further  use  can  be 
aiade  of  them,  they  are  burned  for  firewood.  Being  very  long,  they 
are  Tozy  troublesome  to  put  on  the  boiler  fires,  and  most  mill-owners 
are  glad  to  get  rid  of  them. 

These  objects  are  inyested  with  singular  interest  when  examined  in 
regard  to  their  structure,  for  although  the  external  form  of  many  of 
them  is  extremely  curious,  their  chief  interest  centres  in  their  remark- 
able internal  organization.  Although  they  reach  this  country  in 
immense  quantities,  they  are  not  often  to  be  met  with  in  our  museums 
or  colleges.  It  may  be  questioned  whether  any  one  of  our  public  institu- 
tions possesses  a  complete  collection  of  these  stems;  certainly  the 
names  of  the  plants  which  produce  them  are  for  the  most  part 
unknown. 

My  attention  was  first  directed  to  them  by  Mr.  Bobert  Holland,  of 
Mobberley,  in  a  paper  which  he  read  on  the  7th  Becember  last,  to  the 
"Mandiester  Scientific  Students'  Association,"  on  "Some  Peculiar 
forms  of  Exogenous  Stems,"  and  to  this  gentleman,  to  Mr.  Bandall 
Aloook,  of  Bury,  to  Mr.  Alderman  Thompson,  of  Blackburn,  to  Mr. 
Bichard  Thompson,  of  Padiham,  to  Mr.  Spencer,  of  Manchester,  and 
to  Mr.  Oriffiths,  of  liverpool,  I  am  indebted  for  an  abundant  supply  of 
these  ropes. 

It  is  not  so  much  my  object  on  this  occasion  to  give  a  detailed  ac- 
oonnt  of  the  many  forms  met  with,  as  to  give  some  general  descrip- 
tion  of  them,  classifying  them  for  the  most  part  under  the  natural 
orders  to  which  they  probably  belong ;  but  I  may  preface  these  notes 
with  a  short  summary  of  the  little  which  has  already  been  written 
eonoeniing  them. 

One  of  the  earliest  to  minutely  study  this  class  of  plants  was 
Charles  Gandichand,  a  botanist  who  yisited  Chili,  Peru,  and  the 
Brazil  in  1880,  and  who  subsequently  published  a  memoir  entitled, 
"Beoherohes  g^n^rales  sur  I'Organographie,  la  Physiologic,  et  TOrga- 
nQg&ue  des  Yeg^taux  "  {MSm.  Savans  Etrcmgers^  t.  yiii.,  Paris,  1885), 
in  whidi  will  be  found  a  large  number  of  engrayings  of  many  lianas, 
but  very  little  descriptiye  matter ;  the  memoir  was  written  to  support 
the  yiews  of  Du  P^tit-Thouars  in  regard  to  the  growth  of  wood,  and 
in  opposition  to  the  yiews  of  other  leading  botanists,  but  little  is  said 
about  the  climbing  plants.  The  most  complete  general  account  of 
their  structure  which  I  haye  met  with  is  that  by  Adrien  de  Jussieu — 
**  8or  lea  Tiges  de  Diyerses  Lianes,  et  partiouli^rement  sur  celles  de  la 
Famille  des  Malpighiac^s "  {Awnalea  Sciences  Natwrelles,  t.  xy., 
Puis,  1841) ;  this  was  afterwards  reprinted,  with  additions,  and  in- 
corporated in  the  same  author's  "  Monographic  de  la  Famille  des 
Kalpiirhiao^es  "  {Arch,  du  Mus.y  t.  iii.,  Paris,  1843).  Another  aocount 
of  theix  organization  is  included  in  the  eighth  yolume  of  the  Botanische 
ZeUung,  by  Hermann  CrOger,  entitled,  "  Einige  Beitr&ge  zur  Kennt- 
nisa  yon  sogenanntnen  anomalen  Holzbildungen  des  Dikotylenstam- 
nea,"  and  published  in  1850.  Notices  of  the  structure  of  other 
lianas  are  also  to  be  met  with  in  isolated  memoirs,  some  of  which  will 
be  referred  to,  and  in  most  botanical  text-books,  particularly  in  those 
of  lindl^,  Schleiden,  Bichard,  and  Dnchartre.  Much  important  in- 
forniation  may  also  be  anticipated  from  some  recent  memoirs  by  a 
Braailian  botanist — ^Dr.  Ladislafl  Netto,  who  has  presented  memoirs 
on  the  solqeot  to  the  French  Academy,  extracts  from  which  haye  only 
so  far  been  pubUshed  in  the  Comptes  R&ndua  and  AnnaXes  des  Seiencea, 
for  1866,  1867,  Ac. 

Bignoniacea. — ^Trayellers  in  the  Brazils  tell  us  that  by  far  the 
larger  number  of  climbing  plants  in  the  South  American  tropics 
belonir  to  the  natural  order  Malpighiaoeso,  and  we  should  therefore 
expect  that  this  would  be  the  family  which  furnishes  the  majority  of 
natoral  ropes.  But  this  does  not  appear  to  be  the  case ;  the  Bigno- 
Tiiaoeae  stands  pre-eminent  as  the  natural  order  most  largely  used  for 
eiipiklyiiig  lianas  for  packing  purposes,  both  as  regards  the  quantity  of 
ropes,  and  the  largest  number  of  species. 


Most  of  them  are  readily  identified  by  the  remarkable  and  sym- 
metrical outlines  presented  by  the  cortical  and  woody  systems  of  their 
stems  when  seen  in  a  horizontal  section,  the  bark  being  projected  into 
the  woody  tissue,  towards  the  centre,  in  the  form  of  rays.  These 
cortical  rays  are  wholly  formed  of  liberian  fibres,  and  they  yary  in 
colour  according  to  the  species.  In  the  majority  of  stems  such  pro- 
longations of  the  bark  are  four  in  number  disposed  after  the  manner 
of  a  Maltese  cross.  In  a  few  species  each  of  the  four  cortical  portions 
is  yery  thick  and  perfectly  square  in  contour,  but  in  the  larger  number 
they  are  long  and  slender,  frequently  reaching  the  pith  itself. 

The  yearly  additions  to  these  rays  do  not  proceed  after  a  uniform 
method,  and  I  shall  notice  two  or  three  of  the  principal  arrangements. 
The  more  common  is  that  where  the  four  primitlye  rays  are  deeply 
projected  into  the  woody  portion,  the  additions  taking  place  each 
season  in  the  form  of  plates  deposited  on  each  side  of  the  primitiye 
cortical  ray.  It  is  difficult  without  the  aid  of  a  diagram  to  oonyey  a 
clear  idea  of  the  sequence  in  which  the  yarious  portions  of  bark  and 
wood  are  formed ;  suffice  it  to  say  that  each  sucoessiye  addition  of 
bark  is  projected  into  the  wood  a  shorter  distance  than  its  prede- 
cessor, and  as  the  innermost  extremity  of  every  plate  is  truncate  or 
rectangular,  it  follows  that  the  outline  presented  by  each  cortical 
mass  is  that  of  a  pyramid,  whose  sides  are  formed  of  a  series  of 
rectangular  steps  like  an  ordinary  stone  staircase.  It  is  difficult  to 
account  for  this  singular  appearance,  but  the  more  probable  explana- 
tion seems  to  be  that  a  layer  of  wood  is  deposited  for  every  layer  of 
bark,  so  that  by  the  time  a  new  deposition  of  the  bark  is  about  to 
take  place  the  wood  has  already  surrounded  the  extremity  of  the  pre- 
vious plate,  in  consequence  of  which  the  progress  of  the  new  plate 
inward  is  barred  by  the  previous  season's  layer  of  wood.  If  this 
explanation  be  sound  the  number  of  cortical  plates  on  one  side  of,  and 
including  the  primitive  cortical  ray,  indicates  the  age  of  the  stem 
under  examination.  Each  annular  layer  of  wood  is  thus  broken  up 
into  four  distinct  portions  by  the  proj>  cting  bark,  each  portion  filling 
up  one  of  the  spaces  inclosed  by  two  of  the  arms  of  the  cross.  The 
number  of  plates  formed  on  each  side  of  the  four  primitive  cortical 
rays  rarely  exceeds  six.  The  peculiarity  of  arrangement,  to  which  I 
here  draw  attention,  is  so  striking,  that  it  is  a  matter  of  surprise  to 
see  this  feature  so  badly  represented  in  Gaudiohaud*s  plates ;  it  is 
fairly  drawn  by  Schleiden  in  his  Principles  of  Botany  (pp  251-252  of 
the  English  translation)  ;  but  a  better  figure  is  given  by  Dnchartre  in 
his  EUments  de  Botcmique,  p.  167. 

Another  arrangement  of  the  cortical  portion  is  also  common.  It 
commences,  as  in  the  last  method,  with  the  projection  of  four  slender 
rays  into  the  midst  of  the  woody  fibres,  reaching  about  half  way  to 
the  pith  ;  but  the  next  additions  which  take  place  are  not  found  by 
the  side  of  the  four  primitive  rays,  as  in  the  first-noticed  arrangre- 
ment,  but  occur  as  four  new  projections  placed  exactly  midway  be- 
tween the  first  four,  so  that  the  stem  now  exhibits  eight  of  these  rays 
arranged  like  the  spokes  of  a  cart-wheel.  At  first,  the  four  secondary 
rays  are  very  much  shorter  in  length  than  the  four  primitive  rays,  but 
as  the  stem  increases  in  age  all  the  eight  rays  become  of  equal  length. 
Even  in  this  type  some  species  exhibit  an  approach  to  the  first  type, 
by  some  of  the  primitive  rays  in  the  older  stems  having  one  or  two 
lateral  plates  lying  alongside  them. 

Perhaps  the  most  striking  form  of  all  the  BignoniacesB  which  I 
have  hitherto  examined  is  one  which  unites  the  peculiarities  of  both 
the  preceding  arrangements,  but  carried  to  such  an  excess  as  that  the 
cortical  portion  at  last  forms  one  half  the  bulk  of  the  stem.  Originally, 
the  woody  portion  is  arranged  in  the  form  of  a  cross,  the  bark  filling  up 
the  whole  space  inclosed  by  the  four  arms  of  the  cross.  According 
as  the  stem  increases  in  diameter,  new  cortical  rays  are  projected  into 
the  four  extremities  of  the  woody  mass,  so  that  the  arms  appear  to 
be  bifid ;  these  bifurcations  also  in  their  turn  become  bifid,  and  so  the 
woody  mass  has  its  primary,  secondary,  tertiary,  and  quaternary 
divisions  according  to  its  age.  Further,  as  the  innermost  corticid 
deposit — ^that  surrounding  the  woody  tissue — is  very  dark  in  colour, 
it  throws  into  high  relief  the  stellate  outline  of  the  woody  portion.  I 
have  met  with  only  one  or  two  species  of  Bignonia  which  furnish  this 
elaborate  arrangement,  and  the  specimens  exhibited  will  show  its 
striking  character. 

The  woody  system  of  the  stems  belonging  to  this  natural  order  is 
by  no  means  uniform,  but  it  requires  careful  study  before  a  detailed 
description  can  be  given.  Nearly  all  the  species,  however,  have 
numerous  vessels  of  large  diameter  imbedded  in  the  woody  tissue,  so 
that  the  stems  are  for  the  most  part  very  light  and  porous.  Such 
an  arrangement  might  have  been  expected  in  plants  whose  stems  are 
only  as  thick  as  a  finger,  and  whose  sap  has  to  travel  a  long  distance 
before  it  can  reach  the  leaves,  which  are  for  the  most  part  met  with 
only  in  the  uppermost  portions  of  the  stems.  In  most  of  the  species, 
this  woody  'tissue  is  traversed  by  a  large  number  df  fine  medullary  rays, 
which  give  a  beautiful  figure  to  many  of  the  sections.  Their  internal 
arrangement  does  not  manifest  itself  in  any  marked  way  on  their  ex- 
terior ;  their  form  is  generally  cylindrical,  but  some  of  them  exhibit 
four  slight  projections  in  the  form  of  narrow  raised  bands  arranged 
lengthwise,  which  correspond  with  the  outeip^ost  portions  of  the  four 
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Sent  tp6ci€M  ]isT6  ft  muTft  iImb  daring  thiir  6n]j 
growth,  axid  eren  the  oI«)«r  rtems  do  noi  altogether  Iom  thdr  foiir-«ided 
efaancter. 

Hm  conatABej  of  the  figoTB  four  as  the  ndieal  mmiber  is  yeij 
Botioeable  in  the  slfufjlure  of  the  different  parte  of  these  stems,  and 
thefc  can  be  little  doabt  that  it  originates  in  the  decussate  artangement 
of  the  k*Tes,  The  items  of  the  mints,  ssges,  and  manj  other  British 
plants  famish  ns  with  xeadj  examples  of  a  qoadrople  arrangement  of 
parts. 

ifalp'y  i^c^^. — Jt  the  lianas  which  belong  to  the  BignoniaeesB  are 
remsrkAble  for  the  sjmmetrjr  of  their  parts,  the  lianas  of  this  family 
may  be  said  to  the  characterized  by  an  absence  of  symmetry.  In 
general,  their  siemn  are  singularly  mgged  in  ontline,  a  section  present- 
ing deep  sinnosities  or  irregular  projections,  wbile  at  other  times  they 
appear  to  be  made  np  of  a  nnmber  ot  separate  branches  which  hare 
become  consolidated  in  the  progress  of  growth,  so  as  to  form  a  rough 
looking  rope  of  many  strand g. 

Jnssien  gires  a  fall  and  interesting  aeoovni  of  the  stmctare  of  one 
of  these  stems,  the  Ht^jmapJojl.h/n  eri»arginatum  (M^moire,  Ac.,  pp. 
103,  Ac.),  and  Gaadichand  ("  B^chercbes,"  &c,,  pL  xvilL  fig.  11,  p. 
129)  figures  an  allied  species,  bnt  I  have  not,  as  yet,  identified  either 
amongst  those  coming  with  cotton.  I  exhibit  howerer  a  stem  which 
appears  to  be  the  Tetropterys  GuilUyit'tniana  referred  to  by  Jnssien, 
and  fignred  by  him  in  his  monograph,  plate  iii.  fig.  5,  p.  106 ;  bat  this 
species  does  sot  exhibit  the  sinuosities  so  characteristic  of  most  of  the 
lianas  of  this  family. 

As  a  general  rule,  the  woody  matter  is  dereloped  unequally  round 
the  central  pith  in  the  form  of  irregular  lobes,  the  bark  closely  follow- 
ing all  the  sinuosities  of  the  stem.  If  the  lobes  increase  on  one  side 
of  the  stem  only,  the  pith  soon  becomes  exoentric ;  but,  on  the  other 
hand,  in  many  species,  while  the  pith  retains  its  central  position,  the 
irregular  growth  of  the  woody  lobes— each  of  which  is  closely  inyested 
by  the  bark— Houses  some  to  grow  b^ond  their  neighbours,  and  these 
latter,  in  the  progress  of  growth,  become  imbedded,  with  their  bark,  in 
the  midst  of  the  woody  matter  produced  by  the  more  yigorous  lobes. 
A  stem  in  this  adult  state  therefore  presents  the  greatest  irregularity 
of  form  particularly  in  the  genera  Banisteria  and  Heteropterys. 

8apindaee(p. — In  this  natural  order  we  meet  with  some  wondecfnl 
Aberrant  forms  of  dicotyledonous  stems,  bat  I  shall  here  notiee  only 
two  which  are  met  with  on  cotton  bales. 

One  of  these  is  most  probably  the  Serjania  euspidaia  figured  by 
Puchartre  (Ele^nentg,  Ac,  fig.  82,  p.  170)  and  Schleiden  (Prijici- 
pies,  fig.  168,  p.  253),  and  easily  recognized  by  its  triangular  form  and 
compound  character.  It  consists  of  a  primitiye  setm  not  speeially 
noticeable  for  any  divergence  from  the  usual  type  of  a  dicotyledonous 
stem ;  bat  round  this  stem  are  arranged  three  other  lateral  stems, 
each  of  which  has  its  own  bark  separate  from  the  rest,  bnt  united  to 
the  bark  of  the  primitive  central  stem.  These  lateral  portions  are 
drcnlar  in  outline,  save  that  they  »m  fiat  on  the  side  by  which  they 
are  attached  to  the  central  stem,  which  latter  is  in  consequence  hexa- 
gonal. The  attachment  of  the  lateral  portions  to  the  central  mass  is 
not  very  firm,  as  most  of  the  ropes  of  this  species  reach  this  coonfay 
with  their  strands  separated,  bnt  this  is  due  to  the  rough  usage  to 
which  they  have  been  subject  in  packing ;  but  Ghkudichaud  points  out 
that  in  certain  parts  of  the  stem — most  likely  at  the  nodes,  for  he  is 
not  very  clear  upon  the  point — ^the  lateral  strands  have  an  organic 
attachment  to  each  other,  since  some  of  the  woody  fibres  of  the  central 
mass  are  continued  m  one  of  the  lateral  strands,  and  vice  versd,. 
("  Becherohes,"  pi.  xiii.  figs.  2  and  3,  p.  110.) 

A  still  more  remarkable  example  supplied  by  this  family  in  the  form 
of  a  natural  rope  is  one  which  might  have  served  our  telegraph  engi- 
neers as  the  model  of  a  submarine  cable.  Like  the  Seijania,  there  is 
a  central  woody  mass  possessing  a  medullazy  sheath  and  pith,  woody 
layers,  and  a  cortical  system ;  but  surrounding  this  central  core  and 
arranged  parallel  with  it  is  a  series  of  eight  lateral  strands,  each  sur- 
rounded by  its  own  bark,  the  whole  being  consolidated  so  as  to  form 
a  rigid  cylindrical  axis,  which  presents  no  external  manifestation  of  its 
peculiar  internal  organization.  It  is  represented  in  the  last  figure  of 
Qandicband's  "Becherches"  (pi.  xviii.  fig.  21,  p.  180),  and  has  been 
copied  into  most  of  our  text-books,  in  some  oases  incorrectly  described 
as  a  Malpighiaceous  plant,  as  by  Professor  Balfour  in  his  Class  Book, 
figs.  186  and  1,420. 

On  examining  such  stems  of  this  order  as  I  have  been  able,  the 
pith  and  medullary  sheath  with  its  characteristic  tracheal  vessels 
appear  to  be  met  with  in  the  central  mass  only,  and  some  botanists, 
contrary  to  the  opinion  expreseed  by  Jnssieu  (MSmoire,  pp.  116,  117), 
doubt  the  existence  of  these  organs  in  the  lateral  strands.  Neverthe- 
less, one  of  the  most  recent  observers  of  these  stems,  Herr  Nageli, 
has  recently  demonstrated  their  presence  in  each  of  the  surrounding 
woody  masses  {Dickenwachsthum  des  Stengels... h&i  den  Sapindaceen. 
Munich,  18G4). 

A  short  summary  of  their  mode  of  growth,  oommnnioated  to  the 
French  Academy  by  M.  Ij^otto,  will  be  found  in  Comptes  Rendus,  t.  Ivii. 
pp.  554-557,  Sept.  21,  1863,  from  which  it  would  appear  that  a  young 
stem,  two  to  three  weeks  old,  exhibits  a  number  of  fibro-vasoular 
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bandies  in  the  midst  of  an  outer  zone  of  ^^nwUy  iisgae,  one  bundb 
rmed  opposite  the  innemoat  portion  of  eadi  of  the  extsrad 
of  the  stem ;  so  thai  from  its  very  eariiesi  stage  the  stsm 
eshibits  all  the  mdimente  of  tiia  lateral  atnada  wfaiek  aarroand  tlw 
eon.  Aioond  eaeh  of  the  fibro-vasnalsr  bandies  a  naw  of  Eber  ii 
formed,  at  first  crescent-shaped,  hot  afterwards  annular ;  and  by  Oe 
growth,  and  nnioB  of  these  oefenl  parta  the  stem  soob  airrnnma  j^m 
peeoliar  eomposite  ehsmeter. 

Le^iminos4B. — Anothfr  groap  of  lianas  ptessBting  aooe  ealfii 
rBsemblanee  to  the  sinnoas  Maipighiads,  is  met  with  in  plaots  wIbA 
belong  to  this  natural  order  of  the  genera  Bawlnma  and  Sehnella.  hi 
the  Brazils  they  bear  the  name  of  Cipo  dTEscada,  trim  thefir  rsee» 
bUnea  to  a  ladder,  bnt  Jussiea  restrietB  this  name  to  th«  ScJmeOa 
maeroftnchys  (M^moire,  p.  118). 

They  are  diiefly  remarkable  for  depositing  their  woody  fibres  oa 
two  sides  only  of  the  eentral  inth,  so  that  their  stems  have  a  sfaigolir 
flat  tape-like  appearance,  presenting  in  section  the  ontline  of  an  elon- 
gate 00,  the  positian  of  tlw  pith  bebig  at  the  interseetioB  of  the  two 
loops.  The  pith,  however,  by  no  means  maiwtaiws  its  oentnd  posiiaoo, 
for  aoeording  to  the  iiiseaidies  of  M.  Netto,  tiie  growth  of  braoehei 
brings  about  a  lateral  deposit  of  woody  matter,  sometimes  on  one  ode 
and  sometimes  on  the  other,  so  tiiat  the  pith  soon  becomes  exosBtiic. 
The  pith  is  generally  in  the  form  of  a  small  Malteae  eroes,  f onaed  of 
two  unequal  arms,  the  longest  of  which  lies  in  the  direelion  of  the 
largest  diameter  of  the  stem. 

There  are  many  other  forms  of  Bauhinia,  many  of  wMeh  will  be 
found  figured  in  the  standard  works  of  lindley,  Schleiden,  Biefaard, 
Duchartre,  Ao. 

Arisiolochiacea. — ^It  is  very  likely  that  this  natural  order  has  repre- 
sentatives amongst  these  ropes ;  at  least  to  it  I  refer  for  the  present 
two  specif)  remarkable  for  their  very  striking  medullary  rays. 

In  both  species  these  rays  proceed  from  the  pith  to  the  bstk,  in- 
creasing in  breadth  and  volume  as  they  recede  from  the  pith,  ao  that 
by  the  time  they  reach  the  bark  they  become  of  considerable  thickneo. 

In  one  species,  whose  wood  has  a  reddish  tinge,  there  are  about 
nineteen  or  twenty  of  these  magnificent  rajs  in  a  stem  exceeding  half 
an  inch  in  diameter ;  the  intermediate  spaces  are  filled  i^  with  woo4y 
fibres,  in  which  occur  large  vessels.  In  this  species  seoondazy  medsl* 
lary  rays  rarely  make  their  appearance.  Bnt  in  the  other  spedei, 
which  has  a  beautiful  cream-coloured  wood  of  the  shade  of  our  com- 
mon holly,  secondary  and  tertiary  medullazy  rays  make  their  appea^ 
anoe,  so  tiiat  in  a  stem  three  quarters  of  an  inch  in  diameter  then 
will  be  as  many  as  thirty  primary  rays,  and  as  many  more  secondary 
rays.  In  this,  the  commoner  species  of  the  two,  the  cortical  system 
is  much  thicker  than  in  the  first-mentioned  species.  Both  bear  macl 
resemblance  to  a  wood-section  in  my  cabinet  which  is  called  **  ^em 
Zealand  Pepper,"  a  plant  of  which  I  am  quite  ignorant. 

Ampelidece. — Gaudichaud  in  his  memoir  ("Becherchas/*  platexiii.  fig. 
5,  p.  109)  gives  a  figure  of  the  Cissus  hydrophora  as  one  of  the  com- 
mon lianas  of  the  Brazil,  but  I  am  not  sure  whether  it  occurs  amoagit 
the  ropes  which  roach  this  country.  It  is  described  by  M.  Nette 
{Amiales  des  Sciences,  5th  ser.  Bot.  t.  vi.  p.  320 ;  Comptes  Beadms, 
tom.  Ixii.  p.  1,076),  and  a  short  summary  is  worth  tranHCfribing,  as  he 
had  the  advantage  of  studying  the  living  plant. 

In  the  section  of  a  young  stem,  beginning  with  the  baik,  we  have 
first  a  suberous  layer,  then  a  thick  cellular  layer  containing  very  httls 
chlorophyll ;  and  having  at  the  side  nearest  the  bark  a  mass  of  dotted 
cells  whose  walls  become  very  thick.  On  the  inner  edge  of  this  cel- 
lular layer  we  meet  with  a  nnmber  of  liberian  bundles  in  front  of 
some  woody  bundles ;  the  latter  are  strikingly  subdivided  by  the  ad- 
jacent parenchyma  into  separate  groups  so  as  to  cause  it  to  look  mom 
like  the  arrangement  generally  seen  in  a  monocotyledonous  plant. 

M.  Netto  mentions  that  the  structure  of  the  woody  mass  is  evea 
more  remarkable,  since  in  the  place  of  the  ordinary  medullazy  rays, 
cellular  banda  are  projected  from  the  bark  towards  the  pith  whkh 
form  cortical  rays.  Another  peculiarity  of  the  woody  part  is  thsi^ 
notwithstanding  it  may  be  two  years  old,  the  woody  fibres  are  eo 
loosely  held  together  that  they  readily  detach  themselves  from  the 
cellular  tissue  in  which  they  are  imbedded.  The  stem  must  be  at 
least  three  years  old  before  it  attains  anything  like  consistency ;  tbis 
weakness,  as  contrasted  with  other  lianas,  probably  leads  to  its  not 
being  so  frequently  used  for  packing  purposes. 

There  is  one  histological  character,  however,  presented  l^  this  liaaa 
which  will  lead  to  its  identification,  and  that  is  the  abundant  qusa- 
tity  of  raphidian  crystals  contained  in  all  parts  of  the  stem.  K. 
Netto  describes  the  form  of  these  crystals  as  needle-ahaped,  but 
bifurcate  at  one  extremity — which  is  peculiar. 

However  abnormal  many  of  the  stems  belonging  to  i^iese  varioni 
orders  may  become,  and  however  difficult  it  may  be  to  trace  their 
divergency  from  the  normal  structure,  there  can  bo  no  doubt  that  the 
characteristic  elements  of  the  dicotyledonous  stem  are  all 
during  some  portion  of  their  lives.  Their  unequal  development 
bo  brought  about  either  by  the  vital  energy  of  the  growing  tisaoa  U 
the  barK  being  in  excess  of  that  of  the  wood,  or  vice  versA,  twm 
which  circumstance  will  arise  the  curious  outlines  presented  by  tiis 
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x«IfttiTe  difltxibntioii  of  each ;  or  else  it  may  be  prodnoed  b j  a  mooh 
more  ooxnons  depositioii  of  woody  tissue  at  some  points  of  the  oiraum- 
feienoe  than  at  others,  from  whioh  will  result  the  onrions  forms  pre- 
sented by  the  Bauhinias  and  many  of  the  MalpighiaoesB. 

The  monocotyledonons  division  of  the  vegetable  kingdom  has  also 
its  representatives  amongst  these  ropes.  There  are  two  speoies, 
perhaps  belonging  to  the  gras^fes,  whioh  I  have  met  with ;  but  in 
neither  case  is  the  entire  stem  used.  One  species  is  mnoh  larger  than 
tbe  other,  their  diameters  being  about  2  in.  and  4  in.  respeotiTely ;  both 
ue  hollow  and  are  divided  into  strips  for  nse. 

There  are  many  other  species  found  amongst  these  ropes  whioh 
belong  to  other  natural  orders,  such  as  the  MezdspermacesSr  Gnetaoess, 
Asolepiadaoee,  &o.;  but  our  knowledge  of  them  is  too  limited  to  assign 
ibem  to  their  respective  orders.  Most  of  my  specimens  have  come 
from  bales  of  Santos  ootton,  and  it  would  be  as  well  to  keep  a  record 
of  the  localitiee  from  whence  they  are  dwived.  I  am  very  anxious 
to  get  some  from  the  Pacific  coast,  where  many  speoies  differing  from 
Brazilian  species  must  be  found.  Gaudichaud  mentions  the  neigh- 
bourhood df  Guayaquil,  in  Ecuador,  as  being  particularly  prolific  in 
these  lianas. 

I  will  oondnde  with  a  notice  of  another  speoies  whioh  was  sent  me 
from  the  Liverpool  docks  by  Mr.  Griffiths,  whose  structure  is  so 
puuling  that  I  know  not  whether  to  call  it  dicotyledonous  or  mono* 
eotylsdonona.  It  consists  of  a  central  spongy  mass  of  woody  tissue 
apparently  without  laeduUary  sheath,  pith,  or  medullary  rays,  and 
arranged  in  the  form  of  a  pentagon  formed  of  semicircular  lobes,  the 
whole  being  surrounded  with  what  appears  to  be  liber  whioh  has 
shrunk  away  from  the  very  thick  and  hard  external  bark,  so  as  to 
kaTO  the  woody  core  isolated  within  it.  The  core  consists  of  woody 
fibres,  but  half  its  area  is  taken  up  with  wide-mouthed  vessels. 

I  may  add  that  the  whole  of  these  lianas  fumiah  beautiful  objects 
for  the  microscope. 

Mr.  Forrest  suggested  that  useful  dyes  might  be*  obtained  from  the 
plants  described  by  Mr.  Bailey. 

In  reply  to  a  question  from  the  £ev.  Brook  Herford,  Mr.  Bailey 
stated  tiiat  owing  to  a  difference  in  the  structure  and  general  ap- 
pearance of  some  of  the  stems  in  his  possession  he  had  been  led  to 
suspect  that  they  were  aerial  roots  of  some  of  the  plants  he  had  ex- 
hibited and  described. 


BRISTOL  MICROSCOPICAL  SOCIETY. 

WsDNBSDAT,  Fkbbuabt  16th. — Mr.  W.  J.  Fedden,  president,  in  the 
chair.  The  minutes  of  the  preceding  meeting  were  read  and  con- 
firmed, and  some  other  business  transacted.  Mr.  Boper  was  balloted 
for,  and  elected  an  honorary  member  of  the  societv.  Mr.  T.  G.  Pon- 
ton, F.Z.S.,  hon.  secretary,  then  read  a  paper  "  On  some  points  in 
the  Anatomy  of  Tegevuvria  domestica,**  the  house  spider,  especially  in 
refiBxenoe  to  the  nervous  and  circulatory  systems. 


GLASGOW  PHILOSOPHICAL  SOCIETY. 

(OHXMICAL  8SCTION.) 

Obdikast  MExrnra,  Jakixabt  SIst. — ^Dr.  William  Wallace,  F.E.S.E., 
vioe-president,  in  the  chair. — Mr.  John  Christie,  of  Alexandria  Turkey 
Bed  Works,  Ihimbartonshire,  read  a  paper  "  Chi  the  History  of  Mad- 
der, the  Various  Investigations  Relating  to  its  Character  and  Com- 
po^on,  and  the  Proposed  Sources  of  Artificial  Alizarine." — ^The 
author,  with  considerable  detail,  traced  the  history  of  madder-dyeing, 
from  its  origin  in  Eastern  India,  3,000  years  ago,  through  Persia,  to 
Adrianople,  Greece,  Italy,  and  Western  Europe.  The  colours  were 
first  obtained  from  Mux^eet ;  then  came  into  use  the  Turkey  madder- 
root.  This  plant  was  first  grown  in  England  in  1624,  at  whioh  time 
three  qualities  were  known — cropp,  f att,  and  mill  madders.  In  the  year 
1798  there  were  only  eleven  madder-mills  in  the  whole  of  France, 
while  now  in  the  department  of  Yaucluse  alone  there  are  no  fewer 
than  50  in  operation.  French  madder-root  has  a  peculiar  smell,  and 
a  taste  between  bitter  and  sweet.  Some  kinds,  as  those  of  Alsace  and 
Holland,  when  mixed  with  water  and  allowed  to  stand  for  some  time, 
give  a  thick  jelly ;  this  is  not  yielded  to  the  same  extent  by  Avignon 
madder.  If  this  madder  is  treated  with  an  acid  it  produces  a  per- 
eepiiUe  effervescenoe,  owing  to  the  quantity  of  caldc  carbonate  which 
it  contains. 

Towards  the  dose  of  last  century,  scientifio  investigators  and  the 
more  intelligent  of  the  dyers  and  printers  were  led  from  various 
oiicumstancee  to  suppose  that  madder  contained  two  colouring  mat- 
ters, a  red,  and  what  they  then  called  a  tawny  colour.  The  author 
mentioned  the  results  of  the  investigations  of  Watt,  Charles  Bartholdi, 
and  Hansmann,  and  stated  that,  in  1823,  M.  T.  Kuhlman  published  a 
ocHBiplete  approximate  analysis  of  madder.  That  chemist  found  a  red 
0olouring  matter,  which  he  specially  searched  for,  and  another  matter 
of  a  fawn  oolonr,  which  he  did  not  consider  worthy  of  investigation. 
Be  prepared  the  red  colouring  matter  by  steeping  madder-roots  in 
for  twenl7-four  hours,  then  boiling  the  washed  madder  with  a 


fresh  quantity  of  water,  filtering  the  decoction  hot^  and  then  adding 
Bulphurio  acid,  when  a  flocculent  precipitate  of  an  orang^e  oolonr  was 
prodnoed.  He  again  filtered  and  washed  the  precipitate  with  acidu- 
lated water.  What  he  thus  obtained  was  his  nuxHere  colorwnte  rouge. 
This  he  purified  by  dissolving  in  absolute  alcohol,  to  which  a  small 
quantity  of  dry  pulverized  potassium  carbonate  was  added ;  the  alcohol 
acquired  an  intense  crimson-red  colour.  After  filtering  and  allowing 
the  filtrate  to  evaporate  spontaneously,  he  obtained  small  crystals 
like  fern-leaves,  and  having  the  following  properties  :  — (1)  Grert 
sdubility  in  alcohol,  and  imparting  to  it  a  beautiful  red  colour ;  (2) 
solubility  in  water,  the  colouring  matter  altering  in  the  concentrated 
solution,  and  being  precipitated ;  (3)  the  solubility  in  water  greatly 
facilitated  by  alkidis  without  any  material  alteration  of  the  shade ; 
(4)  it  is  precipitated  as  an  orang^e  colour  from  solutions  by  acids. 

Mr.  Christie  next  referred  to  the  researches  whioh  were  made  on 
Alsace  madder  by  Robiquet  and  Colin,  and  published  in  1826.  Those 
chemists  obtained  two  colouring  substances,  one  of  them  being  what 
they  considered  no  other  than  the  particular  colouring  substance  of 
madder,  and  which  they  named  alizariney  from  the  modem  Greek 
name  for  madder.  The  other  substance  they  considered  to  be  a  modi- 
fication of  alizarine,  and  from  the  colour  whioh  it  took  when  freed 
from  the  acid  used  to  precipitate  they  called  it  pv/rpunne.  In  the 
following  year,  by  pursuing  a  somewhat  different  process,  Gautier  de 
Clauby  and  Persoz  obtained  two  colouring  matters — matiire  colorwnte 
rov/ge  and  matiire  colorante  rose.  Their  distinctive  properties  are 
thus  shown : — 


Red. 

Fracture  brilliant. 
Attacked  by  ammonia  warm. 
Caustic  alkalis  give  red  colour. 
Insoluble  in  alum  liquor. 


Rose. 

Fractnre  resinous. 
Attacked  by  ammonia  cold. 
Caustic  alkalis  give  purple  colour. 
Freely  soluble  in  alum  liquor. 

In  the  hands  of  the  same  chemists  madder  yielded,  by  treatment 
with  sulphuric  acid,  and  subsequent  washing  with  cold  water,  a  prepara- 
tion of  great  tinctorial  power,  which  was  at  first  called  sulphv/ric 
ea/rbon,  and  some  time  later  garancine.  The  manufacture  of  this  sub- 
stance on  the  large  scale  was  undertaken  by  MM.  Lagier  and  Thonuui, 
of  Avignon,  in  1829. 

The  author  gave  a  full  outline  of  the  investigations  whioh  Dr. 
Edward  Schunck  made  in  1848.  Seven  substances  were  obtained  by 
SchuDok :  two  colouring  bodies,  two  resins,  a  bitter  substance,  pectie 
acid,  and  a  dark  brown  substance.  One  of  the  colouring  bodies  was 
aliza^e,  to  which  he  gave  the  formula,  C^^H^oO^  ;  for  the  other, 
which  he  named ruhiadn,  he  proposed  the  formula C^gHssO^o.  Pursu- 
ing a  different  process,  Br.  Debus,  in  the  same  year,  investigated 
Zeeland  madder.  He  called  one  of  the  colouring  bodies  Uzaric  addy  and 
proposed  for  it  the  formula  CsoH^oOo ;  and  the  other  he  called  oxytizob' 
ric  O/dd*    Its  composition  was : — 

Carbon 66*40 

Hydrogen 3-86 

Oxygen 29-74 
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The  last  mentioned  substance  was  obtained  to  the  extent  of  about 
4  or  5  grains  from  20  lb.  of  madder. 

Drs.  Wolff  and  Streoker,  pursuing  a  process  very  similar  to  Sohunck*8, 
obtained  in  the  year  1850,  both  alizarine  and  pnrpurine.  The  latter 
they  regarded  as  oxide  of  alizarine.  Their  conclusions  were  sum- 
marized thus : — (1)  Madder  contains  two  colouring  matter — alizarine 
and  purpurino.  (2)  Alizarine  changes  into  pnrpurine  when  madder 
is  fermented.  (3)  Alizarine  and  pnrpurine,  when  oxidized  with  nitric 
acid,  give  phthaiic  acid.  (4)  Chloronaphth^o  acid  is  chloride  of  aliza- 
rine. 

According  to  Strecker,  if  the  formula  of  alizarine  be  taken  as  C ,  o^s^ai 
and  one  atom  of  chlorine  be  substituted  for  one  atom  of  hydrogen, 
an  interesting  relationship  is  observable  between  that  compound  and 
ohloroxynaphthalio  acid,  C^oH^ClOg.  The  author  said  it  would  thus 
seem  likely  that  alizarine,  or  a  body  very  similar  to  it,  might  be  pro- 
duced from  ohloroxynaphthalio  acid.  Schdtzenborger  and  Lauth  have 
replaced  the  chlorine  in  that  compound  by  hydrogen,  but  the  new  body 
had  not  the  properties  of  alizarine,  the  composition  of  whioh,  accord- 
ing to  Schfttzenberger,  is  very  probably  C^  o H  ^  gOg .  P.  and  E.  Depouilly , 
by  boiling  chloride  of  ohloroxynaphthalio  acid,  CjoHflClOg.Cl,  with 
solution  of  potash,  and  subsequent  treatment  with  mineral  acids, 
obtained,  as  a  yellow  crystalline  powder,  a  body  which  sublimed  in 
beautiful  needles,  and  whose  alumina  salt  is  a  deep  red,  like  the  colour 
given  by  madder.  The  iron  salt  is  nearly  black,  and  although  it 
resembles  alizarine  in  many  points,  Schtltzenberger  states  that  trials 
made  at  Mulhouse  to  use  it  had  not  been  satisfactory. 

The  next  point  referred  to  in  the  history  of  alizarine  was  the  fact 
that  Dr.  Anderson,  of  Glasgow,  had  treated  opianic  acid,  C^oH^o^s 
(  =  CioHflO,  +  2HaO),  with  sulphuric  acid,  and  obtained  a  colouring 
matter  which  was  probably  alizarine,  as  it  yielded  all  the  madder 
colours  on  alumina  and  iron  mordants.  According  to  Clarke,  who 
obtained  a  patent  for  the  process  in  1861,  artificial  alizarine  is  obtained 
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fTom  dinitronaphtbaline,  and  is  capable  of  yieldiDg  all  the  madder 
oolonn.  More  recently  Professor  Bocbleder,  of  Pra^oe,  has  obtained 
besides  alizarine  and  pnrparine,  a  small  qnantitj  of  a  colonzing  matter 
which  reacts  yeiy  like  ohryeophanio  acid  obtained  from  rhabarb  root. 
When  crystallized  from  absolute  alcohol  it  has  the  oompoeitum 
Oi4Hjo^4i  *^^  when  it  is  distilled  with  powdered  sine  it  yields 
anthracen,  Cj^'R^^,  Graebe  and  Liebermann  noticed  that  natoral 
alizarine,  by  distillation  with  powdered  zinc,  yielded  a  hydrocarbon, 
which,  instead  of  being  naphthaline,  C,  gHg,  as  they  expected,  proved 
to  have  the  same  composition  as  Dr.  Anderson,  Berthelot,  and  others 
had  given  to  anthracen ;  and,  believing  that  this  was  the  proper  source 
to  start  from  in  the  preparation  of  artificial  alizarine,  they  set  to  work 
to  test  the  truth  of  the  opinion.  They  were  so  far  successful  that 
they  obtained  a  product  closely  allied  in  many  of  its  properties  to 
the  colouring  matter  of  madder,  and  in  December,  1868,  they  obtained 
provisional  protection  for  their  process  in  this  country.  Mr.  Christie 
detailed  the  process,  stating  that  the  patentees  obtain  in  the  first 
stage  of  the  process  anthrachinon,  C^  ^HgOgt  by  the  use  of  bichromate 
of  potassium — 

(Cj^Hjo  +  KjjCfjjO^  ^C^^HgOj,  +  2KH0  +  Crjj03). 

In  the  second  stage  they  convert  the  anthrachinon  into  bibro- 
manthraohinon,  Cj^H^Br^O^,  a  solid  substance  which  is  purified  by 
crystallization  from  benzol.  In  the  third  stage  this  new  compound 
is  transformed  into  artificial  alizarine  by  treating  with  potash,  heating 
to  180°  or  260°  C.  till  a  deep  blue  colour  results,  then  dissolving  in 
water,  filtering,  and  precipitating  the  alizarine  by  acid.  They  obtained 
provisional  protection  for  a  secoad  patent  last  year. 

Pursuing  a  somewhat  different  course,  Julius  Brooner  and  Herman 
Gutzkow,  of  Frankfort-on-the-Maino,  matured  a  process  which  they 
patented  in  May,  1869,  and  which,  they  state,  yields  two  colouring 
matters  that  can  be  employed  for  dyeing  or  printing,  either  with  or 
without  mordants.  One  of  them  colours  alcohol  yellow,  and  the  other 
colours  it  red  or  violet. 

Mr.  Christie  completed  his  historical  r^siimS  by  referring  to  Mr.  W. 
H.  Perkin's  process,  patented  26th  of  June,  1869,  by  which  artificial 
alizarine  is  obtained  from  anthracene,  by  oxidizing  with  bichromate  of 
potassium  to  produce  anthrachinon — a  process  which  has  recently  been 
modified  by  the  use  of  a  new  acid  derived  from  anthrachinon  in  plaoe 
of  bibromanthrachinon. 

The  author  then  referred,  at  considerable  length,  to  experiments 
which  he  had  recently  made  with  Perkin's  artificial  alizarine,  and  with 
one  made  by  a  secret  process  by  MM.  Lucius  A  Co.  of  Hoechst, 
near  Frankfort.  Amongst  other  things,  he  stated  that  while  natural 
alizarine,  prepared  from  the  finest  garancine,  fused  at  820**  F.,  and 
was  almost  entirely  sublimed  by  exposure  to  a  temperature  of  340°, 
the  artificial  alizarine  only  yielded  a  sublimate  when  the  temperature 
was  raised  to  420°  F.  There  was  no  fusion,  and  only  15  per  cent,  of 
the  powder  was  sublimed,  even  though  it  was  kept  at  a  temperature 
of  450°  for  a  whole  hour.  No  fusion  ensued,  and  no  further  sublimate 
was  produced,  though  the  powder  was  slowly  heated  to  600°,  at  which 
temperature  it  was  kept  exposed  for  some  time.  Mr.  Christie  showed 
to  the  members  an  interesting  experiment  to  demonstrate  the  truth  of 
his  opinion  that  artificial  and  natural  alizarine  are  not  identical.  He 
placed  swatches  of  dyed  cloth  in  caustic  soda  solution  (80  grains  to  the 
gallon  of  water).  Those  dyed  with  the  artificial  alizarine  of  Perkin 
and  Lucius  A  Co.,  in  a  short  time  threw  off  a  deep  crimson  colour, 
which  rose  to  the  surface  of  the  cloth,  and,  flowing  down  the  swatch, 
fell  in  streaks  through  the  alkaline  liquor ;  while  those  dyed  with  na- 
tural alizarine  and  with  garancine  threw  off  no  colour  to  affect  the 
soda  solution.  Ho  had  found  that  selected  crystals  of  artificial  aliza- 
rine had  only  one-half  the  tinctorial  power  of  the  natural  product. 
He  conclnded  by  saying  that,  from  the  several  experiments  which  he 
had  made,  his  opinion  was  that,  although  the  substance  now  sold  as 
artificial  alizarine  may  be  the  best  attempt  to  produce  the  alizarine  of 
madder  by  chemical  means,  in  its  present  state  it  is  far  from  being 
identical  with  it. 

A  very  animated  discussion  followed,  in  which  Messrs.  Anderson, 
Hogg,  J.  W.  Young,  Smith,  Paterson,  and  the  chairman  took  part. 

Mr.  Hogg  strongly  combated  the  opinion  that  the  two  products  are 
not  identical.  He  qaestioned  the  absolute  purity  of  Mr.  Christie's 
artificial  alizarine,  and  said  that,  unless  it  wos  not  only  sublimed,  but 
several  times  re-crystallized  from  alcohol,  it  would  be  impure ;  and, 
further,  that  the  ooloration  imparted  to  the  alkaline  liquor  was 
doubtless  due  to  the  presence  of  another  oolouring  matter  which  is 
known  to  be  present  in  ordinary  commercial  artificial  alizarine.  He 
also  stated  that  mordanted  cloth  dyed  with  pure  artificial  alizarine 
stands  soaping  better  than  that  dyed  with  garandne :  that  was  the 
testimony  of  many  persons  who  had  worked  with  the  colour. 

Mr.  J.  W.  Toung  said  that  he  had  found  that  cloth  prepared  with 
the  artificial  alizarine  would  stand  even  boiling  with  soap. 

Mr.  Smith  stated  that  he  considered  that  he  had  established  the 
identity  of  the  crystals  of  the  two  products  by  microscopic  examina- 
tion. 

In  proposing  a  vote  of  thanks  to  Mr.  Christie,  the  chairman  referred 
to  the  highly  interesting  nature  of  the  inquiry,  and  complimented  that  . 


gentleman  upon  the  extensive  researches  in  which  he  had  been  en- 
gaged,  as  shown  by  his  very  elaborate  p^er.  The  proposal  was  most 
heartily  agreed  to. 


FOREIGN  ACADEMIES. 
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THE  FRENCH  ACADEMT. 

Paris,  Fxbbuabt  14th. — ^The  ooxrespondenee  was  prssented  Ij 
M.  E.  de  Beaumont.  It  contained  a  note  by  M.  de  Loca,  entitled 
Chemical  and  Therapeutieal  Besearches  on  the  Thermal  Water  of 
the  Self atara  of  Pozzui^.  In  a  preceding  communioafeion,  made  to 
the  Academy  in  November,  1868,  the  author  had  stated  his  BUSpiflioM 
that  this  water  owed  its  therapeutic  powers  to  the  presence  of  sane 
substance  that  had  hitherto  escaped  detection.  He  is  now  able  to 
assert,  as  the  result  of  his  experiments,  the  presence  of  anenie  in 
this  thermo-mineral  water.  Fcnr  its  detection  Marsh's  ^pparatos  wii 
employed,  with  the  modification  made  by  Thenard,  of  having  a  den 
spiral  of  copper  wire  in  the  tube,  to  receive  the  arsenical  depoeii 
The  water  contains  also  free  sulphuric  acid,  and  members  of  the  slmi 
family. 

General  Morin  read  a  report  on  the  works  of  M.  Treeea  relating 
to  the  flowing  of  soUds,  in  the  name  of  a  oommiamon  formed  of  MX. 
Combes,  De  St.  V^nant,  and  Morin. 

M.  de  St.  y^nant  next  read  a  report  on  the  memoirs  by  M.  F.  Lnoss 
on  the  equilibrium  of  atoms,  in  which,  starting  from  certain  hypo- 
theses not  in  accordance  with  the  known  properties  of  bodies,  he 
arrives  at  results  which  are  not  without  interest. 

M.  Bouley  presented,  in  the  name  of  M.  Andr^  Samson,  a  book  on 
the  hygiene  of  animals.  This  book  is  said  to  be  written  from  aa 
entirely  novel  point  of  view.  The  author  has  devoted  his  attention 
not  so  much  to  the  means  of  preserving  the  health  of  animals,  as  to 
the  means  of  rendering  them  sound  or  diseased  in  the  way,  and  to 
the  extent,  desired,  for  the  greater  profit  of  the  proprietor.  In  writing 
it,  therefore,  the  rearer  has  been  considered,  and  not  the  ammals 
themselves. 

M.  Milne-Edwards  announced  that  a  rare  collection  of  mammsas 
and  birds  had  been  sent  to  the  museum  by  the  Abb^  David,  from  the 
eastern  part  of  Thibet,  a  district  not  hitherto  explored  by  naturalists. 
The  animals  in  the  collection  are  being  examined  in  the  nnueiim. 

M.  Claude  Bernard  presented  a  note  by  M.  P.  Bert  on  the  aotioa 
of  green  light  on  the  sensitive  plant.  After  some  time  tbia  light 
causes  the  effects  of  darkness  upon  the  plant,  first  depriving  it  of  ita 
sensibility,  and  then  killing  it. 

M.  Zalewski  read  a  short  note  on  a  galvanic  pile  with  three  liquids. 
The  following  are  its  elements  :^-oarbon,  nitric  aoid,  first  porona  oeQ, 
sulphuric  add,  second  porous  vessel,  ammonium  chloride,  and  sino. 
The  inventor  considers  batteries  thus  arranged  to  be,  in  spite  of  their 
complexity,  more  convenient  for  use  when  large  quantities  of  dee- 
tricity  are  required  with  regularity  than  other  forms. 

M.  Combes  presented,  in  the  name  of  the  Abb^  Moigno,  Uie  tnuis- 
latiou  of  Professor  Tait*s  work  on  the  dynamic  theory  of  heat. 


S0CIST£  PHILOMATHIQUE  of  PARIS. 

Pa&is,  Janxtabt  22nd. — At  this  meeting  M.  Flye  Saint  Mane,  pre- 
sented a  paper  on  the  postulate  of  Euclid.  Endid's  axiom  (iULi.)  about 
parallel  lines,  though  just  as  evident  as  the  others,  can  yet  be  denied 
without  the  denial  carrying  anything  with  it  contrary  to  our  oonoeptioBS. 
This  suffices  to  explain  tiie  frequency  of  researches  on  the  tliMfy  of 
parallels,  but  it  remains  to  be  explained  why  so  many  effects  have 
proved  fhiitless,  and  to  be  seen  whether  or  not  it  is  poeaible  to  sur- 
mount the  difficulty  through  which  they  have  failed,  lliis  probWm  the 
author  set  himself  to  solve,  and  he  believes  he  has  suooeeded  in 
doing  so. 

THE  ROYAL  ACADEMT  OF  BELGIUM. 

Dbcshbib  4m.^-At  this  meeting  which  we  partly  reported  last 
the  following  papers  were  also  read  :— 

Professor  P^rard,  of  li^ge,  read  a  note  on  a  modifioation  of  Naim^al 
electrical  machine,  which  gives  much  stronger  sparks,  and  prodoees 
much  more  powerful  effects,  than  can  be  obtained  with  the  ordinaiy 
machine.    The  modifioation  consists  in  suspending  a    Leyden  jar  I 
from  each  of  the  conductors  of  the  machine,  and  oonnecttng  the  GiEter| 
coatings  of  the  two  jars  by  a  chain.    The  permanent  and  oompietel 
neutralization  of  the  two  coatings  thus  united  gives  great  euernj 
the  condensation.    By  employing  jard  160  millimetres  high,  and  90  i 
diameter  M.  P^rard  has  succeeded  in  piercing  a  plate  of  glsMs  6  mill 
mHies  thick,  although  the  glass  cylinder  of  the  machine  was  ovJj  5< 
millimHres  in  diameter,  and  the  cushion  880  long.    In  ite 
state  this  machine  gives  a  spark  which  passes  between  the  extveaail 
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of  the  bnuiohes  acrosa  &  spaoe  of  45  mfllimfttaces ;  bnt  when  the  jars 
are  placed  as  deBoribed,  the  tapark  oooim  maoh  less  fieqaently,  and  ia 
wmSk  lender  and  more  Tiyid,  and  oan  be  obtained  100  millimetres  long, 
or  even  170  when  the  atmoepherio  conditions  axe  faronrable.  This 
spark  has  not  the  oontinnity  of  that  of  Holts's  machine  or  Bnhm- 
hoofiTs  coil,  bnt  it  is  mndh  more  powerfnl  than  the  first,  and  may  be 
oompaied  to  that  of  a  large  coil  for  amplitude  and  brilUanoy.  The 
detonation  of  the  spark  170  millimetres  long  is  as  lond  as  that  of  the 
apontaneons  discharge  of  a  battery  of  six  Leyden  jars. 

M.  Louis  Henry  oommnnicated  the  second  and  third  parts  of  his 
researches  on  the  ethereal  deriTatiyes  of  polyatomic  acids  and  alcohols. 
The  second  part  consists  of  a  continuation  of  the  general  considera- 
tions of  the  phenolic  ethereal  combinations,  and  a  description  of  anisic 
nitrile  and  its  mononitro-deriyative.  The  third  part  treats  of  the 
ethereal  deriyatiyes  of  phenylic  phenol,  monochlorinated  methylic 
phenol,  and  monochlorinated  ethylic  phenol.  These  chlorinated  bodies 
are  obtained  by  the  action  of  pentachloride  of  phosphorus  on  the  re- 
speotive  phenolic  ether ;  in  the  reaction,  the  pentachloride  behayes  as 
if  it  were  a  mixture  of  free  chlorine  and  phosphorus  trichloride. 


THE  VIENNA  ACADEMY. 


VixirNA,  Janttabt  22ND.^-The  Academy  learned  from  the  (jk>yem- 
ment,  by  letter,  dated  January  11th,  that  the  French  Ooyemment 
hftye  decided  on  summoning  an  International  Commission  to  Paris  to 
prepare  from  the  standard  m^tre  in  the  Archiyes  of  the  French  empire 
a  legally  authorised  copy,  and  particularly  to  take  part  in  all  experi- 
ments and  determinations  which  may  be  requisite  to  place  beyond 
doulyt  the  accuracy  of  the  copies  of  the  standard  measure  existing  in 
the  Archives. 

The  French  Qovemment  have  invited  the  Austrian  Qovemment  to 
allow  itself  to  be  represented  at  this  International  Commission  by  a 
sdentiflc  deputation.  The  Ck>yemment  therefore  invited  the  Academy 
to  choose  one  of  its  members  to  take  part,  in  the  name  of  the  Ctovem- 
ment,  in  the  work  of  this  Intematioual  Commission,  in  cozgunotion 
with  Fkofessor  Dr.  Joseph  Herr  and  the  representativee  chosen  by 
Hungary. 

The  Government  also  sent  in,  with  a  note  dated  January  17th,  a 
specimen  of  a  nautical  instrument,  "  Correttore  delle  Corse,"  invented 
by  Navy-Inspector  Carl  Zjamara,  for  making  corrections  in  the  course 
and  the  aaimnthing  for  the  deviation  of  the  compass. 

Herr  Haidinger  presented  a  note  by  Professor  G.  Hinrichs,  of  Iowa, 
on  the  structure  of  quarts.  An  atom  of  quartz  is  regarded  as  consisting 
of  one  atom  of  silioium  and  two  atoms  of  oxygen,  triangularly  ar- 
ranged, and  thus  giving  rise  to  the  equiangular  three  and  six-sided 
arrangements  in  the  crystals. 

Plrof  essor  E.  Mach  sent  in  a  research  on  the  vibrations  of  stretched 
cords,  earned  out  in  the  physical  laboratory  of  the  University  of 
Prague  by  Herr  Clemens  Neumann.  The  author  has  observed,  by 
veiy  different  and  partly  very  singular  methods,  both  the  movement 
of  partioular  points  in  the  strings  uid  also  the  movements  of  the  entire 
strings. 

Dr.  Bon^  presented  a  geographioo-geognostic  map  of  the  Valley  of 
Sutchesa,  remarkable  for  its  narrow  passes,  numerous  dolomite  peaks, 
and  high  mountain  ridges,  through  which  lies  the  direct  way  from 
Fotaoha  to  the  table-land  of  Gatako,  in  the  Herzegovina. 

Dr.  Friedlowski  presented  a  memoir  on  three  forms  of  enlargement 
of  the  carpal  and-tarsal  bones  in  man. 

Ptofeesor  F.  Simony  presented  a  comparative  view  of  the  tempera- 
ture relations  of  the  Hallstatter  Lake,  Gmunder  Lake,  and  the  two 
lAngbath  lakes,  in  which  he  had  taken  the  temperatures  at  all  depths 
at  the  same  periods  of  the  years  1868  and  1869,  with  the  view  to  make 
out  the  extent  of  the  influence  of  the  different  climatic  characters  of 
these  two  years  on  the  temperature  of  lakes. 

Dr.  J.  Hann  presented  a  memoir  on  the  diminution  of  temperature 
with  the  height  of  the  earth's  surface. 


BOYAL  INSTITUTION  OF  LOMBABDY. 

MnjkR,  DiCBiCBBB  23KD. — In  the  absence  of  the  president,  Signer 
Briosehi,  through  indisposition,  Signor  Cas^lioni  presided. 

Dr.  P.  G.  Maggi  read  a  paper  on  a  Portuguese  translation  in  verse 
of  the  OenudUmmo  Liberata,  by  Sefior  Bamoe  Coelho,  submitted  to  the 
Inatifetttion  hy  the  author. 

According  to  the  regulations  of  article  XV.  of  the  bye-laws,  Pro- 
fenor  Cario  Ouitoni  explained  some  of  the  results  of  his  studies  on 
Inmian  intelligence,  and  commenced  by  discussing  at  this  meeting 
the  diversity  between  the  perceptive  faculties  of  man  and  those  of 
Milmala. 

Ptofeaaor  Giovanni  Caatoni  read  a  short  note  on  the  effioienoy  of 
m  modifloation  of  the  frictional  electrical  machine. 

With  a  few  brief  statements  Professor  B.  Crivelli  presented  a  work, 
in  the  names  of  Prof esaor  Leopoldo  Maggi  and  himaelf  ,  which  th^ 
had  caaxied  out  together,  on  the  coReapondenoe  between  the  breadth  of 


the  Vibrio-lxiMus  and  the  diameter  of  the  morphological  elementa 
from  which  they  are  derived. 

Dr.  Lombroeo,  in  connection  with  his  paper  read  at  the  last  meet* 
ing,'  exhibited  samples  of  flour  and  bread  prepared  in  a  new  way,  and 
such  that  they  could  be  kept  for  a  fortnight  without  fear  of  their 
turning  bad  and  becoming  mouldy.  He  then  made  a  communication 
on  the  symptomatology  of  pellagra. 

After  transacting  some  of  the  internal  affairs  of  the  Institution  the 
meeting  rose. 


NOTES  AND   MEMORANDA. 


-•••- 


The  Utilization  of  Sewage  and  the  British  Association. — At 
a  meeting  of  the  committee  of  the  BritiBh  Association  on  the  Treat- 
ment and  Utilisation  of  Sewage,  at  which  there  were  present 
B.  B.  Grantham,  Esq.,  C.E.,  F.G.S.  (in  the  chair) ;  Professor  Mar- 
shall, F.B.S.,  J.  Thomhiil  Harrison,  Esq.,  O.E.,  J.  Bailey  Denton, 
Esq.,  C.E.,  F.G.S. ;  W.  Hope,  Esq.,  V.C,  and  Professor  Wanklyn, 
F.C.S. ;  the  honorary  secretary  presented  the  list  of  subscriptions 
from  the  various  towns  contributing  towards  the  expense  of  a  prac- 
tical and  comprehensive  inquiry  into  the  treatment  and  utilization  of 
sewage.  He  reported  that  he  had  addressed  the  circular  to  663 
Corporations  and  Boards  of  Health,  and  received  replies  from  245. 
The  following  towns  subscribed  the  sums  placed  opposite  their 
names : — Manchester,  JBIOO;  Halifax  and  Plymouth,  £30  each;  Bath, 
Cardiff,  Exeter,  Greenock,  Hanley,  and  Ipswich,  £21  each ;  Oxford, 
£15.  15s. ;  Bnrslem,  Cambridge,  Coventry,  Devonport,  Dewsbury, 
Doncaster,  Durham,  Gloucester,  Hereford,  Keighley,  Longton, 
Macclesfield,  Maidstone,  Paisley,  Beading,  Shrewsbury,  Torquay, 
Wakefield,  West  Derby,  and  West  Hartlepool,  ^10.  10s.  each  ;  Derby, 
Kendal,  and  Todmorden,  j610  each ;  Windsor,  £7.  78. ;  Abergavenny, 
Abingdon,  Balsall  Heath,  Bradford,  Bridport,  Bromley,  Carlisle, 
Cheshnnt,  Cottingham,  Dartford,  Daventry,  Eastbourne,  Ely,  Enfield, 
Eton,  Fenton,  Frome,  Gainsboro',  Guildford,  Harbome,  Hertford, 
Lichfield,  Louth,  Malvern,  Newport  (Hants),  Northam,  Pennington, 
and  Westleigh,  Penzance,  Bipley,  Busholme,  Sheemess,  Stoke-on- 
Trent,  Swaffham,  Toxteth  Park,  Walker,  Walton-on-the-Hill,  Water- 
loo, Wavertree,  Wellingborough,  and  Weymouth,  ^65. 5s.  each ;  Crewe, 
Ormskirk,  Ware,  and  Wells,  ^5  each;  littlehampton,  JBS.  8s.; 
Atherton  and  Stretford  (Lancashire),  £2.  2a.  each.  The  subscrip- 
tions amount  to  ^786,  exclusive  of  the  j650  given  by  the  Britidi 
Association.  Of  those  towns  and  districts  which  replied  to  the  circular 
and  did  not  contribute,  25  deferred  their  decision  for  consideration,  and 
23  merely  acknowledged  the  receipt  of  the  application  without  any 
intimation  as  to  their  intentions,  while  the  remainder,  amounting  to 
116,  refused  on  various  grounds,  some  because  they  thought  the  in- 
quiry ought  to  be  conducted  at  the  expense  of  the  country  generally, 
and  some  because,  though  they  approved  of  the  inquiry,  they  were 
too  poor  to  contribute.  Others  also  approving  of  the  inquiry  came  to 
the  conclusion  that  they  had  no  legal  authority  for  contributing,  while 
there  were  three  only  that  disapproved  of  the  inquiry.  A  few  declined  on 
the  ground  that  sewerage  works  already  existed  in  their  districts  with 
arrangements  for  the  utilisation  of  the  sewage.  418  towns  and  dis- 
tricts made  no  response  at  all.  The  Metropolitan  Board  of  Works 
declined  to  contribute  on  the  ground  that  the  Act  of  Parliament,  under 
which  it  was  constituted  the  representative  body  of  a  population 
equalling  one-sixth  of  that  of  the  entire  country,  does  not  contem- 
plate such  a  use  of  ratepayers'  money.  The  Committee,  after  a  care- 
ful consideration  of  the  matter,  was  of  opinion  that  the  amount 
already  subscribed  was  sufficient  to  justify  the  commencement  of  the 
inquiry,  but  that  unless  a  larger  number  of  places  joined  in  contri- 
buting, the  inquiry  would  not  be  sufficiently  extended.  It  was  there- 
fore determined  first  to  forward  to  every  town  and  district,  subscrib- 
ing or  not,  the  list  of  subscriptions  witii  this  statement  of  the  inten- 
tions and  views  of  the  committee,  and,  secondly,  to  request  the 
authorities  of  the  subscribing  towns  to  state  the  nature  of  the  diffi- 
culties under  which  they  severally  suffer. 

Patent  Waterproof  Washable  Paper-hangings. — ^Every  one 
knows  how  costly  are  handsome  wall  papers,  how  easUy  soUed,  how 
impossible  to  cleanse,  and  how  readily  destroyed  by  damp.  These 
objections,  however,  are  all  obviated  by  a  most  ingenious  invention, 
termed  the  Oleo  Charta,  of  Messrs.  Lee  A  Co.  A  sample  of  these,  sent 
us  by  the  manufacturers,  has  been  submitted  to  examination,  and 
with  the  best  results.  The  patterns,  which  were  of  great  delicacy  and 
beautyf  were  submitted  to  the  influence  of  soap  and  water,  with  no 
other  cMffect  than  to  remove  some  dust  stains  which  had  been  allowed 
to  mark  them.  The  great  advantage  of  these  new  paperhangings  is 
that,  besides  their  sanitary  qualities  (keeping  out  damp  and  preventing 
the  particles  of  colouring  matter  from  getting  into  the  air)  they  can 
be  regularly  washed  clean  when  occasion  demands.  We  coounend 
them  to  the  favourable  attention  of  our  honno  improving  readers. 

1  Bm  Boxavnrzo  Ornnov,  toI.  iJi«  p.  188. 
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Aitiibdal  KiraohwMMT. — The  gennma  alookoUo  fluid  ol  thi*  nune 
owM  iti  flavoar  to  the  preunce  of  t,  ttaall  qoaolitr  of  bjdrDojuiia 
■cid  knd  otbereol  oil  of  bitter  BlmoDdi  (hydmtet  of  benio;!).  The 
BothOT  BDggeBt*  tlut,  when  »  oertNii  quantity  of  Uia  jouiib  learea  of 
tb*  powb-trae  (k  luudf  ol  ii  nunsd)  ii  beBteti  ap  in  »  poroeUin  mortar, 
Bait  digeatad  with  1  litres  of  water  dnnng  two  daya,  and  thia  miitare 
added  to  2  litrei  of  etroug  aloohol  (94  p«r  oeDb.)i  and  Bobmitted  to 
(bUHMion,  and  the  distillate  dilated  with  water  to  a  atreBsth  of  60 
per  oect.  atoohol,  a  flnid  ia  obtained  fully  eqaaJ  in  taste  and  aroma  to 
the  best  Swias  hinohwaBKr  made  tiom  charries  bniiaed  np  with  the 
atonea  and  kemela  they  oontoic.  Tbe  anthoT  cantionB  afraicat  the 
drinking  of  too  large  qnantitiea  of  thia  liquor ;  and  ao  he  maj,  ainoe 
oaaee  of  aootdental  poiwming  with  this  and  aimilai  aloobolio  liqnora 
(Fandco among  the  nnmber)  are  by  no  meauH  raze. — Pharmaceutiiche 
ZeiUekriftfur  Riualand,  thiongh  Chemical  Neuii. 

A  OoTTOBpondeiit  of  the  Times  mahea  out  the  aotoal  Talne  of  Onr 
bianie  coina  to  be  abont  one-fourth  of  that  at  whioh  they  ore  cuneut. 


SCIENTIFIC   DIARY, 


WEDNESDAY,  Psbnury  23rd. 

Society  of  Arta,  S  p.m.  "On  Economy  fn  the  Use  of  Fuel  for  DomesUc 
PurpoHB,"  by  Capt.  Douglas  OaHon,  C.B. 

Oaelogical  Boclety,  8  p.m. 

British  Arcbvologjcial  Association,  S  p.m. 

Boval  Society  ol  Literature.  8.S0  p.m. 

Belfast  Natural  History  aod  Philosophioal  Hociety,  and  the  Naturalists' 
Field  aub,  joint  meeting,  S  p.m.  A  lecture  "  On  the  Continuity  of 
the  Liquid  and  Oaaeous  Slates  of  Matter,"  by  Dr.  Andrews,  F.RS. 

THURSDAY,  24tb. 
Boyal  Society,  8.30  p.m.   "  On  certain  Ucbens,"  by  Dr.  Stenhouse,  F.R.S. 

"On  the  Sticceaaiie  Action  of  Sodium  and  Iodide  of  Ethyl  upon 

Acotlc  Ether,"  bjr  Dr.  Prankland,  F.R.9..  and  B.  P.  Duppa. 
Society  of  Aotiquanei,  6.30  p.m.     "On  the  Quilda  at  Wymondham, 

Norfolk."  by  G.  A.  Cartbew,  Esq.,  P.S.A. 
Zoological  Society,  ^30  p.m.    "  On  the  Claarificatjon  of  the  Llapitonidn," 

by  Hesan.  Harahall.    "Od  the  White  Wag-tails  of  C%ina,"  by  Mr. 

B.  Swinhoe.     "  On  the  Deer  liTimr  in  the  Society's  Uenniierie,''  by 

Mr.  Sclator. 
London  lostitution,  7-30  p.m, 
Philoaophical  Club,  6  p.m, 
Newcastle  Chemical  Society,  7.30  p.m. 
Hoyal  Institution.  8  p.m,     "  Chemistry  of  Vegetable  Ppodoots,"  br  Prof, 

Odling,  F.R,8, 

FRIDAY,  S5th. 
Royal  Institution,  8  p.m.     "The 

Palmer. 
Quekett,  Micrascopical  Club,  3  p.m 
ainieal  Society,  8.30  p.m. 


Surrey  of  Sinai,"  by  (Dapt. 


SATURDAY,  26th. 

»  of  RellgJOD,"  by  Prof,  Hai  UUUer. 
MONDAY,  28th. 
Prof  Guy's  Lectures. 


Institute  of  Actuaries,  7  p.m.  "  On  the  Proper  Method  of  Loading  the 
Premiums  required  for  the  Grant  of  Life  AoDuities  and  Assuranoea," 
by  Mr,  W.  M.  Makeham, 

London  Institution,  i  p.m. 

-        ,ay  Natural  Hi«.  .,    ,, 

'.  Pengelly,  F.R.3. 

TUESDAY,  March  1st. 

Royal  Medical  and  Chimrgioal  Society,  8.30  p.m.    AuuiTarsory  mooting. 

Institution  of  anl  Engineers,  8  p.m. 

AnthropolOBtaai  Society,  8  p.m.    "  The  CirOBSsiaD  Slava  and  the  Sultoo's 

HaremT'  by  Major  Frederiok  Miilingen,  F.R.Q.S. 
STro-EayptiaoSooiMy,  7.80  p.m. 
Leeds  Ptulosophical  and  Literary  Sooiety,  7.30  p.m.    "  On  the  Bamlla 

a(  Spectrum   Analysis  as  applied  to  the  lleaTena,"   bv  William 

HuMins,  F.RS, 
Dr.  R  W,  Richardson's  Lectures,  Bp.m. 
Soyal  fnatitation,  S  p.m.    "  Plant  Ufe,"  by  Dr.  Master*. 

WEDNESDAY,  2nd. 
Sodety  of  Arts,  8  p-m.    "On  Tramways  in  Streets,"  by  W,  Bribes 

Adams,  Esq. 
Phannaaeulioal  Sooiety,  8  p.m. 
Obstekrioa]  Sooiety,  8  p.m. 
Yorkshire  Naturalist/ Club,  8  p,m.     "  On  Uie  r«oaat  Deep  Sea  Dredf- 

Ings,"  by  W.  Proeter,  M.D.,  F.C.8. 


1  fbr  his  int«reatin^  coounssiia- 
e  phenomenon  and  lism.    The 


FlBXDilfP  AKD  CnOKEBiMP.—  ^ 

article.  We  dissent  from  your  new  of  the  matter.  The  dsngm  an  in 
great  balk  due  to  moobaniea]  csoses,  NeTertb^ess,  we  shall  hi  s  ifdiit  d 
fairness  be  moat  happy  to  ioaert  year  letter. 

Britibh  ABsociATion  ASb  SEWAai.~"0."  is  thanked.  HswiH  ra 
bow  we  have  deaH  with  the  natter. 

EfNUCBS  tltoso  AJtlUiM— "R,  H,  M."— The  letter  appeaii.  Wi 
fasie  had  seTeral  others  quite  confirmatory  of  the  foots  eipnand  is  Ik 
flrat  oommuniaatien  on  the  subjeet. 

The  PlaRKT  JufiTeR.— "  W.  F.  D."— Many  thanks.  Sbooldtbtea 
casioa  arise,  we  shall  communicate  with  you.  The  note  in  qtuMioii 
reached  us  ^ely,  and  appears, 

T^HE  Sun's  Shadow  Pais.—"  J.  C."— We  are  much  obliged.  Ro>diol 
us  jest  in  time.     The  person  referred  to  is  improving. 

VoLCAFO-FiSH,— "  G.  P,  8,"  is  thanked  fbr  his  ii 
Hon.    We  quite  agree  with  him  ai 

sensatioDal  is  always  more  attrootive  than  the  men  eober  fact.  It  ii 
extraordinary  in  these  days  of  sdeotifie  training,  what  a  substntaa  id 
nonsense  peiVadea  the  wiitinga  of  some  of  our  instniotn*. 

NawcABTLE  PhiloSofhIcaL  Socmv.— "T.  p.  B." — We  ngrst  Oat 
pressure  on  our  columns  proTsnts  the  insertion  of  the  paper.  Tls  tome. 
tion  is  therefore  uiineeded. 

BDLI.mNDI(.'ACAD^nD(ST.  P^EBBBOUBU.— U.  U  VoiS  is  hsiftaj 
thanked.     The  numbers  hare  not,  bowsrer,  yet  reached  us. 

Haze  and  Dcst._"  C.  J.  R."  Your  friend's  letter  is  not  suited  to  wt 
pages.  Tho  idea  of  the  dust  being  decomposed  air  is  terribly  absuid.  il 
consists  ofa  bw  organised  germs,  and  of  thedjfrruof  the  objects  vliicli 
ordinarily  surround  us. 

NewcastLB  CHEJilCAL  SoMBir,  — "A.  F.  M,"— We  have  received  tl» 
three  reporte.  We  need  not  say  that  it  would  be  impossible  to  reprodoce 
them  alL  Could  you  not  send  us  each  report  bb  it  appears  in  proof,  sn£ 
by  striking  out  unimportant  parts,  thus  supply  ns  with  a  readnble  and 
useful  abstract  1  The  difBouIty  is  very  great  when  tltrown  on  edHorisI 
shoulders. 

HEMIPTEBOUa  Inbecib.— Trv  the  volume  in  the  Ray  Sodetj's  wotki, 
published  a  few  years  ago.  If  not  successful,  consult  the  secretory  of  the 
Entomological  Society  trf  Lend 

Ueteoboloot  Of  TBI  Mouth.— "F.  R  F,"— Thanks  for  the  eiptas- 
tion  kindly  sent, 

UiaTAKEs  in  Eepoets.— "J,  R,  G."~Tbe  errors  ar 
cannot  be  responsible  for  them.    The  names  should  havi 

Traacia.  — "M.  J."— Yea.    The  Ponceau  Is  a  rery  eiceHert 
for  tho  purpose. 


NOTICES, 

Hour  or  Pdbucatiok.— The  Publishing  Trade  are  informed  tktl 
BoliHTinc  Opinioh  will  be  published  at  Uid-day  on  "Wabu^s  a 

Bubscribsrs  to  ScilMTino  Ofinioh  are  informed  that  they  can  [vocun 
of  the  Publishers  direct,  or  throuch  their  local  Bookseller,  neat  doth 
Ct3e»  for  Binding  Volumes  I.  and  II,  of  this  periodical,  price  9s.  tt£b. 

All  persons  failing  to  obtain  a  regular  supply  of  this  journal  thrtmgli 
their  local  agent  may  iniure  its  prumpt  receipt  upon  the  day  of  publics- 
tion  by  forwarding  tbeir  name  and  address  to  the  publishers,  at  75.  Oriat 
Queen-Btreot,  togotherwith  a  remittance  in  accordance  with  the  solgoined 
modiSed  scale  of  subscription  (which  includes  postage),  liz. — 

£.  B,    d. 

One  Year's  Subscription    0  17    6 

Half     „  „  0    9    0 

Qaartar  „  0    6    0 

Subaeriptiooa  in  all  oasts  to  be  paid  in  adTanoa. 

These  terms  praotically  abolish  the  charge  for  postage,  and  thoae  e( 

our  readers  who  have  hitherto  been  inconvenienosd  bf  the  tftlht  M 

Imktt^tion  of  their  newsegesta  will  henotfcrth  Im  sawed  travbU,  aiUKT- 

auce,  and  eittti  ooet  in  procuring  this  joomoL 

Back  (^uhbebs  or  Samrnno  OpmoH. — It  ia  impoanUa  to  leniiBt 
the  back  numbers  of  SoiMNTiric  Opinion,  tbsvfore  sdMsriban  ahooMat 
once  ooUect  their  loose  numbers  and  bind  into  volumes.  The  PiibliihiW 
will  be  hi^py  to  purchase,  at  lull  prioe,  elaan  oo^aa  of  Nos.  3  aad.  11  of 
Volume  !.  of  this  journal. 

TBB  I*I7M.IBH1SB  of  SGItNTIIIO  OPINEOK  will  be  happT  to   folW 

pMp^  pareel  of  Prosyectusas,  ka.,  to  any  attbawibars  whe  will  iajm 
thwostf TOs  in  drgnlating  tham  sMoag  th^  Irienda. 


Varoh  2,  1870.] 
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WEDNESDAY,  MAUCH  2,  1870. 


THE  SCHOOL  OP  MINES  AND  THE  NEW  BILL. 

|HE  geological  institation  in  Jerrayn -street,  which 
is  yarionslj  known  as  the  "School  of  Mines" 
and  the  "  Government  School  of  Science/'  was, 
we  believe,  originally  established  in  the  reign,  if 
we  may  so  speak,  of  Sir  H.  de  la  Beche.  At  all 
events,  be  that  as  it  may,  it  is  now,  after  some  years  existence, 
under  the  direction  of  Sir  Boderick  Morchison,  and  is,  in  some 
respects,  if  not  in  all,  a  flonrishing  school.  It  is  maintained  by 
considerable  grants  from  the  State,  and  it,  so  far  as  it  has  been 
able,  has  justified  the  expenditure 'that  has  been  made  npon  it. 
So  far  as  the  ability  and  industry  of  its  staff  are  concerned,  the 
Government  School  of  Science — which  we  believe  has  the  mis- 
fortune to  be,  in  some  way  or  other,  connected  with  the  Science 
and  Art  Department — is  behind  no  other  place  of  the  kind  in 
the  kingdom.  Its  museum,  though  not  of  extravagant  size,  is 
well-arranged  and  exquisitely  lighted,  and  it  contains  some 
very  valuable  type  collections,  both  mineralogical  and  pala3on- 
tological.  Further,  it  has  a  number  of  Professors,  whose  names 
alone  are  guarantees  of  the  great  value  and  importance  of 
their  services,  and  who,  we  regret  to  add  en  passant,  are  very 
insufficiently  paid  for  the  arduous  nature  of  their  duties.  So 
£u,  everything  that  can  be  said  of  the  Jermyn-street  school  is 
most  fiavourable. 

But,  it  will  be  asked  by  those  who  so  strongly  insist  on 
national  as  distinguished  from  State  education,  is  such  a  school 
wanted  P  and,  if  so,  what  has  it  done  to  establish  its  raison 
S^etre  ?  We  shall  not  pause  to  take  up  the  qnestion  as  to 
whether  the  State  or  the  nation  should  provide  for  scientific 
instruction.  The  problem  is  a  difficult  one,  one  which  it  would 
take  too  long  just  now  to  discuss,  and  one,  moreover,  on  which 
we  have  often  expressed  onr  opinion.  B'ut,  assuming  that 
scientific  instruction  is  valuable  to  the  country,  and  that  the 
fact  is  not  yet  adequately  recognized  by  the  masses  of  the 
people  to  induce  them  to  support  scientific  institutions,  and 
that,  for  this  reason,  Gh)V6mment  lends  its  aid  to  establishments 
like  that  in  Jermyn-street,  there  is  still  a  query  to  answer.  What 
has  this  School  done  to  justify  its  existence,  to  compensate  the 
State  for  its  cost  ?  What  good  has  it  achieved  en  revanche 
for  the  money  laid  out  upon  it  ? 

We  are  sorely  afraid  that,  if  such  a  question  were  put  by 
some  reforming  member  of  the  House  of  Commons,  the  reply 
of  the  authorities  would  be  considered  unsatisfactory.  It  would 
be  thoaght,  at  least,  as  all  things  are  relative,  that  with  a 
population   like  ours,  where  one  in  about  every  twenty-five 
is  rednced    to    pauperism    and    destitution,  a  "Government 
School  of  Science,''  the  results  of  whose  labours  were  so  small 
as  those   of  Jermyn-street,  is  too  much  of  a  luxury.     Would 
not  so  economic  a  Chancellor  of  the  Exchequer  as  the  Bight 
Hon.  Bobert  Lowe  be  of  this  way  of  thinking  P  Indeed,  we  fancy 
that    if     such    a   question    were    gravely    put,     and    that 
the  venerable  Director   of    the   School  of    Mines  was  com- 
pelled   to    come    forward  with  the  talents  still  concealed  in 
the  napkin,  our  reformed  Parliament  would  be  apt  to  refer 
to   the  old  parable  of  'the   axe  and  the  tree.     Why  do  we 
think  thnsP     We  think  so  because  we  are  aware  that  the 
attendance  on  the  ordinary  lectures  delivered  at  the  School 
in  Jermyn-street  is  so  miserably  small,  when  taken  over  any 
nmnber  of  years,  as  almost  to  warrant  the  absolute  abolition  of 
the  sereral  chairs.    We  shall  be  very  glad  if  those  who  have 
the  conduct  of  this  institution  can  show  us  that  we  are  mis- 
informed ;  for  we  are  the  very  last  in  the  world  who  would 
disconntenance  State  support  for  Science.     But  if  it  be  true, 
as  we  apprehend  it  is,  that  the  classes  at  Jermyn-street  are 
Bometimee  so  minuts  that  they  might  almost  be  counted  on 
one's  fingers,  then  indeed  it  must  be  admitted  that,  under  the 
existing  plan,  the  lectures  are  practically,  and  in  proportion  to 


the  outlay,  a  decided  failure.  We  beg  our  readers  to  bear  in 
mind  that  we  by  no  means  urge  that  the  Institution  itself  is 
not  one  which  should  be  maintained  almost  in  its  integrity ; 
what  we  mean  to  convey  is  that,  if  the  attendance  on 
lectures  is  as  small  as  we  have  represented  it  to  be,  then 
do  these  lectures  cause  an  expenditure  of  time,  money,  and 
brains  totally  disproportionate  to  the  good  results  they  bring 
about. 

Having  for  some  time  weighed  this  question  well  in  our 
minds,  it  has  occurred  to  us  that  the  proposed  legislation  for 
mines  and  miners,  on  which  we  last  week  commented,  offers  us 
at  once  a  solution  of  the  difficulty  which  an  inquiry  into  the 
present  condition  of  the  Jermyn-street  School  naturally 
suggests.  The  idea  has  occurred  to  us.  Why  not  make  the 
School  of  Mines,  as  it  is  sometimes  though  incorrectly  styled, 
worthy  of  its  nameP  Why  not  make  this  institution  the 
centre  of  a  series  of  schools,  in  which  the  miners  might  be 
taught,  both  scienti6cally  and  practically,  the  nature  of  their 
work  and  the  means  of  preventing  those  terrible  calamities  to 
which  they  now  seem  so  liable.  It  is,  of  course,  right  that 
this  school  should  recognize  and  examine  the  palsBontology  of 
the  country.  But  it  should  do  more  than  this ;  and  though 
we  are  quite  aware  that  in  regard  to  mining  statistics  it  has 
performed  good  work,  we  have  no  doubt  that  if  it  were  put 
to  such  an  application  as  that  we  have  suggested,  it  would  not 
only  be  prosperous  and  successful  as  an  institution  for  teaching, 
bnt  it  would  confer  inconceivable  benefits  on  the  country  at 
large. 

The  change  that  we  have  proposed  is  by  no  means  a  revolu- 
tionary one.  It  is  an  alteration  that  could  be  effected  by  the 
addition  of  one  or  two  Professorships  to  those  now  existing,  and 
by  some  trivial  alterations  in  the  present  curriculum.  But  it  is 
a  reform  which  can  only  be  accomplished  by  much  energy  and 
perseverance ;  and  the  time  is  now  at  hand  when  the  effort  may 
be  made.  If  anything  is  to  be  done,  it  must  be  done  in  con- 
nection with  Mr.  Bruce's  Bill,  and  we  are  informed  that  it  is 
intended  to  bring  the  matter  forward  when  the  House  goes  into 
Committee  on  this  Bill.  We  believe  that  the  matter  is  even 
now  being  considered  by  very  able  mining  authorities,  and 
there  is  reason  for  thinking  that  from  these  deliberations  some 
wise  measure  will  issue. 
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Since  opening  tiiis  department,  we  hnve  feoeiyed  ao  mneh  niantence  item 
friendly  correspondenta  in  different  purti  of  the  world,  that  we  ere  led  to 
believe  that  our  r^adera  may,  with  very  Uttle  trouble  to  themaeWea,  aid  na 
in  making  **  The  Week  "  a  moat  oomprehenaiTe  record  of  onrrent  eventa  in 
the  aeientiflo  world.  We  therefore  appeal  to  all  onr  frienda  to  lend  na,  not 
merely  their  **  ear* /'  bnt  their  handa,  and  to  aend  na  any  weekly  "  jottinga  '* 
of  intereat  relatiTc  to  mattera  oecnrring  in  their  neighbonrhood.  *'The 
amalleat  contribution"  will  be  accepted,  and,  aerioualr,  the  briefer  and  more 
terae  the  notea  are  the  better.  Becretariea  of  aoeietiee,  metropoUtan  and 
provinci^  librariaaa,  euratora,  Iccturera,  and  teaehera,  may  all  do  aomething 
In  their  turn. 

|T  the  last  meeting  of  the  Geological  Society,  Professor 
Huxley,  the  President,  delivered  the  anniversary 
address.  As  we  published  the  address  for  1868  in 
these  pages,  it  may  have  appeared  strange  to  our 
readers  that  we  adopted  a  different  course  on  the  present  occa- 
sion. The  reason,  however,  is  easily  given,  and  is,  so  far  as  we 
are  concerned,  a  satisfactory  one.  We  have  always  understood 
it  to  be  a  bye-law  of  the  Society  that  none  of  its  papers  or 
addresses  should  appear  in  print  till  they  have  first  been  published 
in  the  journal  of  the  Society,  and  we  believe  that  this  rule  has 
been  very  stringently  carried  out  for  some  years.  Professor 
Huxley's  address  in  1868  was  exceptional,  because,  as  we 
apprehend,  it  was  first  printed  by  the  author.  It  was  owing  to 
this  circumstance  that  we  were  enabled  to  lay  it  before  our 
readers  prior  to  its  issue  in  the  Quarterly  Jou^-nal  of  the  Geo- 
logical  Society.     The  address  for  the  current  year,  however, 
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fell  within  tHe  ordinary  rale,  and  being  of  considerable  length 
is,  we  believe  we  are  correct  in  stating,  to  be  printed  by  the 
Society.  Under  these  circamstanees,  a  desire  to  treat  the 
Society  with  that  courtesy  and  consideration  which  we  have  ever 
receired  at  the  hands  of  its  secretaries  and  assistant  secretaries, 
saggested  the  impropriety  of  oar  sending  a  reporter  to  the 
anniversary  meeting  to  obtain  per  ripfas  that  which  per  fas 
was  unattainable.  What  the  result  has  been  some  of  oar 
readers  are  possibly  aware.  We  can  only  hope  that  "  Yirtae 
is  its  own  reward  !  " 

Tub  Journal  of  the  Society  of  Arts,  which  has  lately  mach 
increased  in  interest,  informs  as  that  the  Acclimatation  Society 
of  Paris  has  awarded  to  Mr.  P.  L.  Simmonds  its  silver  medal, 
of  the  first  class,  for  his  paper  on  "  Silk  Cultivation  and 
Supply,"  read  before  the  Indian  Conference  of  this  Society  last 
year.  A  silver  medal  has  been  awarded  to  Mr.  G.  W.  Hart,  of 
Hayling  Island,  for  his  labours  in  oyster-culture. 

An  improved  process  for  the  extraction  of  copper  from  its 
ores  has  been  patented  by  Dr.  T.  S terry  Hunt,  F.B.S.,  and 
Mr.  James  Douglas,  jun.  For  the  extraction  of  copper  by  this 
process  it  must  be  in  the  state  of  oxide,  or  some  compound  thereof. 
The  oxidized  copper  is  decomposed  nnder  proper  conditions  by 
protochloride  of  iron,  with  the  production  of  dichloride  of 
copper,  which  is  soluble  in  certain  saline  solutions,  and  in  some 
cases  a  portion  of  protochloride  of  copper,  with  certain  salts  of 
iron,  which  may  be  rendered  soluble  by  the  action  of  salphuroas 
acid. 

It  is  an  on  dU  that  we  are  to  have  an  International  Greogra- 
phical  Congress  this  year  at  Antwerp. 

Oua  physiological  readers  are  familiar  with  a  curious  appa- 
ratus for  estimating  the  force  of  the  blood  moving  in  the 
arteries,  and  called  the  Hsamadynamometer.  We  regret  to 
state  that  the  inventor  of  this  instrument,  M.  Poisseuille,  has 
died  at  Paris,  at  the  age  of  73. 

The  following  is  the  list  of  the  officers  proposed  to  be  elected 
by  the  Chemical  Society  at  its  meeting  on  the  30th  inst. : — 
President— A.  W.  Williamson,  Ph.D.,  F.R.S.  Vice-Presidents 
who  have  filled  the  office  of  President — Sir  B.  C.  Brodie, 
r.R.S.;  Warren  De  la  Eue,  Ph.D.  F.E.S.;  A.  W.  Hofmann, 
D.C.L.,  r.R.S.;  W.  A.  Miller,  M.D.,  D.C.L.,  V.P.R.S.;  Lyon 
Playfair,  M.P.,  Ph.D.,  C.B.,  F.R.S. ;  Colonel  P.  Yorke,  F.R.S. 
Vice-Presidents— E.  Frankland,  Ph.D.,  F.R.S.;  J.  H  Gilbert, 
Ph.D.,  F.R.S. ;  A.  Matthiessen,  Ph.D.,  F.R.S. ;  H.  M.  Noad, 
Ph.D.,  F.R.S. ;  W.  Odling,  M.B.,  F.R.S. ;  T.  Redwood,  Ph.D. 
Secretaries — A.  Vernon  Harcourt,  M.  A,  F.R.S. ;  W.  H.  Perkin, 
F.R.S.  Foreign  Secretary— H.  Miiller,  Ph.D.,  F.R.S.  Trea- 
surer— F.  A.  Abel,  F,R.S.  Other  Members  of  Council — E. 
Atkinson,  Ph.D.;  H.  Bassett;  E.  T.  Chapman;  David  Forbes, 
F.R.S.;  F.  Field,  F.R.S.;  Dr.  M.  Holzmann;  E.  J.  Mills, 
D.Sc. ;  W.  J.  Russell,  Ph.D.;  Maxwell  Simpson,  Ph.D., 
F.R.S.;  R.  Angus  Smith,  Ph.D.,  F.R.S.;  A.  Voelcker,  Ph.D. 

Anti-tobacco-smokers  should  rejoice  to  think  that  there  is 
in  France  a  flourishing  association  for  the  prevention  of  the 
abuse  of  the  "weed."  In  its  annual  sitting,  on  the  19th  ult., 
the  Association  Fran^aise  contre  TAbus  du  Tabac  distributed 
a  number  of  prizes  to  the  writers  of  successful  essays 
expressive  of  the  Society's  views,  and  to  others  who  have 
assisted  in  suppressing  the  strange  custom  which  James  I.  so 
strongly  deprecated  in  his  Counter -bias  te.  The  following  are  a 
few  of  the  awards : — To  Dr.  Antoine  Blatin  the  Blatin  (!) 
prize,  a  silver  medal,  for  his  work  entitled  Becherches  phxjsio* 
logiques  et  cUniqur.s  snr  la  Nicotine  et  le  Tabac;  to  Professor 
Lefevre,  of  Louvain,  the  Decroix  prize,  a  silver  medal,  for  his 
memoir  entitled  Nouvelles  Becherches  sur  le  Tabac,  et  speciale' 
ment  de  V Action  du  Tabac  dans  ses  rapports  avec  la  Folie  para- 
lyiique;  to  M.  D^sird,  Directeur  de  F^cole  dcs  Carri^res 
d' Angers,  for  his  zeal  in  discouraging  his  pupils  from  indulging 
in  the  practice  of  tobacco-smoking ;  to  the  professional  school 
of  the  printers  of  M.  Chaix's  printing-office  the  Chaiz  medal. 


on  account  of  the  number  of  apprentices  who  hava  left  off  the 
habit  of  smoking.  Three  or  four  other  medals  were  somewhat 
similarly  awarded. 

We  regret  to  announce  the  death  of  M.  Florent  Prevost, 
aide  ncUuraUste  in  the  Pans  Museum  d'Histoire  satareUe. 
His  chief  investigations  related  to  the  subject  of  agricoltnr^l 
zoology.     He  had  reached  the  ripe  age  of  seventy-six  years. 

The  Social  Stnence  Association  is  making  an  effort  to  8pret4 
a  knowledge  of  Political  Economy  among -the  public.  A 
course  of  lectures  on  subjects  connected  with  Economic 
Science,  especially  as  concerned  with  labour  and  capital, 
nnder  the  auspices  of  this  Association,  will  be  delivered  {hj 
the  kind  permission  of  the  Copncil)  in  the  house  of  the  Societj 
of  Arts,  John-street,  Adelphi,  on  successive  Tuesday  evenings, 
at  eight  o'clock.  The  first  lecture  was  delivered  yesterdaj  by 
W.  B.  Hodgson,  Esq.,  LL.D.,  on  '•  The  True  Scope  of  Economic 
Science;"  the  Bight  Hon.  Sir  Stafford  H.  Northcote,  Bart, 
M.P.,  in  the  chair.  The  second  lecture  will  be  delivered  on 
Tuesday,  March  8th,  by  Frederic  Hill,  Esq ,  on  "  The  Identity 
of  the  Interests  of  Employers  and  Workpeople."  Admission 
to  these  lectures  will  be  free  by  ticket,  which  may  be  obtained 
at  the  office  of  the  Association. 

At  the  present  moment  the  science  of  statistics  becomes  of 
especial  interest  as  applied  to  the  condition  of  Ireland.  We 
therefore  reproduce  the  following  abstract  of  the  Agriooltn^ 
statistics  of  Ireland  for  1869,  which  have  just  been  published 
by  the  authoriues.  The  4,000  enumerators,  selected  from  the 
Boyal  Irish  Constabulary  and  Metropolitan  Police  Force,  have 
furnished  returns  of  tillage  and  live  stock  on  nearly  600,000 
separate  holdings.  The  total  area  under  all  crops  in  1869  wM 
5,575,843  acres,  showing  an  increase  in  the  extent  under  crops 
of  27,872  acres.  Wheat  decreased  by  4,033  acres,  oats  by 
16,857  acres,  and  beans  and  peas  by  3  acres.  Barley  increased 
by  34,591  acres,  and  here  and  rye  by  1,293  acres.  Potatoes  in- 
creased by  7,156  acres,  turnips  by  1,786,  mangel  and  beet-root 
by  2,018,  and  vetches  and  rape  by  2,355  acres.  Cabbage 
decreased  by  736  acres,  carrots,  parsnips,  and  other  green  cropa 
by  58  acres,  and  meadow  and  clover  by  22,335  acres.  Flax  in- 
creased by  22,695  acres. 

The  new  classes  for  girls  at  Cambridge  have  proved  a  decided 
success,  upwards  of  fifty  daughters  of  local  tradesmen  having 
availed  themselves  of  the  new  scheme. 

The  second  course  of  Cantor  Lectures  of  the  Society  of  Arts 
for  the  present  session  will  be  given  by  Dr.  Benjamin  Paul, 
F.C.S.  The  course  will  consist  of  four  lectures  *'  On  the  Phe- 
nomena of  Combustion,  and  the  Chemical  and  Physical  Princi- 
ples involved  in  the  Use  of  Fuel,  and  in  the  Prodnctbn  of 
Artificial  Light,"  to  be  delivered  on  Monday  evenings,  the  7th, 
14th,  2lBt,  and  28th  of  March,  at  eight  o'clock.  The  following 
is  the  syllabus : — 1.  Nature  of  combustion ;  effects ;  different 
modes  of  combustion;  conditions  under  which  it  takes  place; 
evolution  of  heat  and  light  attending  combustion ;  quantitaiiTe 
relation  of  the  phenomena  of  combustion;  measurement  of 
quantities  of  heat;  temperature;  quantity  and  intensity  of 
heat.  2.  Use  of  fuel  for  domestic  purposes ;  as  a  source  of 
motive  power ;  for  industrial  operations  not  requiring  intense 
heat,  distillation,  evaporation,  &c,,  and  for  producing  cold; 
varieties  of  fuel.  3.  Use  of  fuel  for  producing  very  high  tem- 
peratures in  metallurgy,  and  in  the  working  of  metals,  glass- 
making,  and  other  industrial  arts;  waste  gases  of  smithery 
furnaces ;  means  of  arresting  combustion ;  extinction  of  fires. 
4.  Use  of  combustible  materials  for  producing  light ;  varieties 
of  illuminating  materials,  coal-gas,  petroleum,  and  paraffin- 
oil  ;  measurement  of  light ;  photometry. 

Dtnamite  is  at  last,  we  believe,  likely  to  become  a.  familiar 
explosive  compound.  It  is  said  that  the  Home  Secretary 
fully  approves  of  its  introduction  into  English  mining  opera- 
tions.   He  has  given  notice  of  his  intention  to  issue  a  general 
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lioenBe  for  its  carriage,  storage,  and  use  in  mines  and  qnar- 
lies.  In  this  respect,  sagrs  the  Mining  Journal,  he  is  following 
in  the  steps  of  the  Ans^an  Government,  who  originally  pro- 
hibited the  carriage  of  dynamite  by  railway,  bnt,  after  nnmerons 
experiments,  and  a  mo&t  searching  investigation,  issned  an 
order  candidly  acknowledging  that  they  had  been  mistaken  in 
bdieving  that  dynamite  was  dangerous  to  carry,  and  having 
clearly  ascertained  that  it  might  be  carried  with  perfect  safety, 
they  authorized  its  free  carriage  on  the  State  railways.  Of 
ihe  power  as  well  as  the  safety  of  dynamite  there  can  be  no 
donbt.  A  large  mass  of  iron,  consisting  of  abont  150  tons  of 
solid  metal,  which  had  accnmnlated  at  the  bottom  of  one  of 
the  Wigan  Coal  and  Iron  Company's  blast-fnmaces,  near 
Wigan,  was  completely  broken  np  with  great  ease  with  dynamite, 
abont  a  fortnight  since.  Attempts  had  been  previonsly  made 
with  gunpowder,  and  one  bore- hole  had  been  fired  fifteen  times 
without  any  effect  being  produced,  but  it  yielded  at  once  to 
the  superior  force  of  dynamite.  This  is  the  second  mass  of 
iron  of  the  kind  which  has  been  broken  np  with  dynamite  at 
the  Wigan  Coal  and  Iron  Company's  works.  Dynamite  is 
now  so  extensively  used  on  the  Continent  that  Messrs.  Kobel 
&  Co.,  the  chief  manufacturers,  cannot  supply  the  demand,  and 
are  obliged  greatly  to  increase  their  works  at  Hamburg.  One 
of  the  great  advantages  in  point  of  safety  of  dynamite  is  that 
if  set  fire  to  it  will  burn  in  any  quantity  without  exploding. 
The  fearful  explosion  of  the  magazine  which  has  just  resulted 
in  so  many  deaths  at  the  Morfa  Colliery  could  not  have  taken 
place  if  dynamite  had  been  used  instead  of  gunpowder,  for  the 
dynamite,  if  set  fire  to  by  a  spark  or  light,  would  have  burned 
harmlessly  away. 

Thz  dignity  of  Senator  has  been  conferred  on  Professor 
Pietro  Cipriani,  President  of  the  Superior  Council  of  Health 
of  the  kingdom  of  Italy,  and  of  the  Medical  Section  of  the 
Florence  Institute. 

Of  the  sixty-one  candidates  for  the  post  of  architect  to  the 
Conservative  Land  Society,  Mr.  John  Ashdown,  formerly  sur- 
veyor to  the  Hammersmith  Bridge  Company,  was  the  suc- 
ceasfal  one. 

Mb.  Fossteb's  Education  Bill  is  just  printed,  and  covers 
26  pages,  and  contains  88  clauses. 

The  first  conversazione  of  the  Boyal  Society  will  be  given  by 
General  Sabine  at  Burlington  House  on  Saturday  next.  We 
understand  that  the  display  of  scientific  apparatus  will  be  more 
than  usually  interesting. 

Thbbb  is  still  hope  of  the  foundation  of  a  Boyal  Society  of 
Medicine  through  amalgamation  of  the  existing  leading  medical 
societies.  The  original  scheme  of  sections  was  carried  at  the 
last  meeting  by  a  large  majority. 

Thb  French  geographers  have  recognized  M.  de  Lesseps. 
We  learn  from  the  Builder  that  at  the  general  meeting  of  the 
French  Geographical  Society  just  held,  M.  Barbie  da  Bocage, 
reporter  of  the  committee  to  award  the  Empress's  Grand  Prize 
of  I0,000f.y  given  this  year  for  the  first  time,  announced  that 
the  award  of  that  body  had  been  in  favour  of  M.  Ferdinand  de 
Lesseps,  who,  by  cutting  through  the  Isthmus  of  Suez,  had 
accomplished  the  work  most  useful  to  the  commercial  relations 
of  France.  M.  de  Lesseps  received  from  the  president  the 
aedal^which  accompanies  the  prize,  and  announced  that  he 
would  devote  the  sum  of  money  to  the  expedition  which  the 
society  is  about  to  undertake  into  Central  Africa. 

The  Melhow^e  Argus  states  that  Professor  Hal  ford  is  about 
to  receive  a  practical  recognition  of  the  general  opinion  of  the 
value  of  the  ammonia  treatment  of  snake-bites.  A  meeting,  at 
which  many  members  of  the  medical  profession  were  present, 
has  been  held,  and  a  committee  has  been  formed  to  procure 
fnnds  for  a  substantial  presentation.  We  cannot  help  thinking 
Hiat,  in  the  ^e  of  the  important  and  precise  experiments  of 
Br.  Fayrer,  of  Calcutta,  which  tend  to  conclusions  opposite  to 


those  of  Dr.  Halford,  this  movement  on  the  part  of  the  Mel- 
bourne doctors  is  premature. 

The  Annual  Beport  of  the  Council  of  the  PhotograI)hic 
Society  of  London  is  most  encouraging.  In  presenting  their 
rex)ort  of  the  progress  made  during  the  past  year  in  all  branches 
of  photography,  and  in  referring  particularly  to  the  subjects  of 
interest  which  have  come  within  the  range  of  the  Society's 
formal  recognition  in  the  shape  of  proceedings,  the  Council 
consider  that  there  is  much  room  for  congratulation.  The 
meetings  have  throughout  been  well  attended,  a  most  successful 
exhibition  held,  and  an  increased  number  of  members  gathered 
to  the  Society's  ranks. 

Sir  Digby  Wyatt,  who  is  now  Slade  Professor  of  Archi- 
tecture in  Cambridge,  will  commence  his  course  of  thirteen 
lectures  on  this  day  week.  The  following  is  the  programme : — 
1,  Introductory,  March  9th ;  2,  Architecture,  History,  March 
14th;  3,  ditto.  Theory,  March  15th ;  4,  ditto,  Practice,  March 
16th ;  5,  Sculpture,  History,  March  28th ;  6,  ditto,  Theory, 
March  29th ;  7,  ditto.  Practice,  March  30th ;  8,  Painting,  His- 
tory, May  2nd ;  9,  ditto,  Theory,  May  3rd ;  10,  ditto,  Practice, 
May  4th;  11,  Art  applied  to  Industry,  Ancient,  May  20th ; 
12,  ditto,  Modem,  May  2l8t ;  13,  Facilities  at  Cambridge  for 
the  Study  of  the  Fine  Arts,  May  23rd.  The  lectures  will  be 
delivered  in  the  Fitzwilliam  Museum  at  2.15  p.m.,  with  the  ex- 
ception of  the  introductory  lecture,  which  will  be  delivered  in 
the  Senate-house  at  2.30  p.m. 

What  are  bifacial  photographic  medallions  P  They  are  a 
new  form  of  "  photo  "  devised  by  Mr.  Hemery,  and  which  are 
likely  to  become  popular  among  the  "  engaged  "  and  "  young 
couple"  members  of  the  community.  They  consist  of  two 
profiles,  one  being  placed  a  little  in  advance  of  the  other.  The 
specimens  already  issued  are  good. 

Ths  Queen's  University,  through  Sir  Dominic  Corrigan,  is 
about  to  ask  the  Medical  Council  to  stay  operations  in  regard 
to  medical  education  till  it  (the  University)  has  petitioned 
Parliament  for  a  Royal  Commission.  We  quite  concur  in  the 
proposal  of  the  Queen's  University,  and  we  are  glad  to  see  it 
taking  such  active  measures. 

Theee  is  a  meteorological  and  magnetical  observatory  at 
Coimbra  (Portugal)  which,  says  the  Athenoeum,  has  been  quietly 
working  for  some  years.  ,  In  certain  instances  the  results  have 
been  printed  in  the  Proceedings  of  the  Royal  Society ;  but  the 
Observatory  has  now  published  a  thin  quarto  containing 
Besumos  Annuaes  das  Ohserva^oes  Meieorohgicas  for  1864-1866 
inclusive,  with  diagrams  in  which  the  various  facts  observed 
are  represented  by  curves.  Apart  firom  their  intrinsic  value, 
these  results  will  be  useful  to  observers  in  other  parts  of  the 
.  world  who  wish  to  institute  weather  comparisons. 

The  Natural  History  Society  of  Folkestone  have  just  issued 
a  list  of  the  Bntterfiies  and  Moths  of  the  neighbourhood,  by 
Dr.  H.  G.  Knaggs. 

Dr.  Letiiiby  occasionally  gives  us  some  startling  opinions, 
and  we  think  the  conclusion  just  arrived  at  in  a  recent  report 
is  one  which  must  be  received  cum  grano  satis.  The  British 
Medical  Journal,  in  its  abstract  of  Dr.  Letheby's  views,  says 
that  he  considers  moderately  hard  water  better  suited  for 
drinking  than  that  which  is  very  soft— an  opinion  which  is 
confirmed  by  that  of  the  French  authorities,  who  took  the 
Paris  water  from  chalk  districU  instead  of  from  sandy  strata. 
To  this  we  do  not  object,  but  the  statements  that  a  larger  per- 
centage of  French  conscripts  are  rejected  from  soft-water 
districts  than  from  neighbourhoods  supplied  with  hard  water, 
and  that  English  towns  supplied  with  water  of  more  than  ten 
degrees  of  hardness  have  a  mortality  of  four  per  one  thousand 
lees  than  those  whose  inhabitants  use  soft-water,  are  serious  if 
they  are  to  be  considered  as  associated  with  the  doctor's  theory. 

Mr.   Jambs    BRiTTEif,   writing  in    Science-Qossip    for  this 
month,  informs  us  that  Mr.  J.  W.  N.  Keys  is  publishing  a 
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Flora  of  Dewim  and  Cornwall  in  the  TransacUons  of  the  Plj- 
mooth  Institatkm  and  Devon  and  Cornwall  Natoral  History 
Society.   It  ie  at  present  published  as  far  as  SerophiUariaeece. 

Thosb  who  have  been  recently  in  the  drive  by  the  Serpentine 
wfll  have  wondered  at  the  dried  up  and  railway-cntting-like 
aspect  of  the.  pretty  artificial  lake.  The  explanation  is  that 
Mr.  Fowler  is  cleaning  the  Serpentine.  This  is  his  plan : — 
First  to  draw  off  all  the  water,  which  has  been  done  some 
time ;  next  to  allow  the  mud  to  consolidate  by  exposure  to  the 
atmosphere,  and  this,  in  spite  of  the  wet  winter,  it  is  very 
rapidly  doing ;  then  about  120,000  tons  of  the  surface  mud  is 
to  be  removed  till  the  firm  mud  beneath  is  reached,  when  the 
whole  is  to  be  covered  over  with  a  coating  about  2  ft.  deep  of  a 
mixture  of  stiff  clay  and  gravel.  This  mixture  is  almost  per- 
fectly impervious  to  water,  and  possesses  the  advantage  over 
concrete  that  it  does  not  encourage  the  growth  of  weeds,  as 
the  lime  in  the  concrete  most  certainly  does.  These  may  be 
said  to  be  the  main  features  of  Mr.  Fowler's  plan,  but  there 
are  other  details  connected  with  it  of  interest  to  the  public. 
Thus  the  whole  space  to  the  end  of  the  lake,  west  of  the  pretty 
bridge,  is  to  be  so  filled  in  as  to  give  it  an  average  depth  of 
4  ft.  10  in. — that  is  to  say,  about  4  ft.  6  in.  at  the  sides,  and 
5fl.  in  the  middle.  Over  this  part,  therefore,  skaters  and 
sliders  may  venture  with  impunity  from  all  risk  but  that  of  a 
dnckiog.  East  of  the  bridge  the  water  will  be  much  deeper, 
sloping  from  8  ft.  near  the  bridge  to  14  ft.  at  what  is  proposed 
to  be  its  outfall.  The  great  expense  of  carting  away  the  mud 
has  been  got  rid  of  in  a  very  simple  manner.  Within  about 
300  yards  of  the  edge  of  the  large  lake  "  spoil "  holes  are  dug 
of  considerable  extent  and  some- 5  ft.  deep.  A  railway  is  con- 
structed leading  from  the  lake  to  these  extensive  pits,  and  on 
this  run  the  waggons  laden  with  mud. 

The  first  number  of  the  new  series  of  the  lUustralion  Hortu 
cole,  now  edited  by  M.  E.  Andr^,  is  issued.  It  opens,  says  the 
Oardenera*  Chronicle,  with  a  graceful  tribute  to  the  services  of 
its  former  editor,  M.  Lemaire. 

The  late  Secretary  to  the  Eoyal  Agricultural  Society  of 
England  has  been  appointed  Under-secretaiy  of  the  Inner 
Temple. 

Db.  E.  W.  Davy  has  been  elected  to  the  Professorship  of 
Medical  Jurisprudence  in  the  College  of  Surgeons  of  Ireland, 
vacant  by  Professor  Geoghegan's  death.  He  had  been  Lecturer 
in  the  Carmichael  School,  and  will  still  retain  one  of  the 
Chemical  Chairs  in  the  Boyal  College  of  Science. 

Thb  first  Report  of  the  Boyal  Sanitary  Commissioners  is 
not  very  satisfactory.  It  contains  the  evidence  of  seventy 
witnesses,  but  gives  no  conclusions,  as  the  inquiry  is  still 
going  on. 

There  does  not  appear  to  be  very  good  feeling  between  some 
of  the  Professors  in  Trinity  College,!) ublin.  At  a  recent  meeting, 
held  in  the  School  of  Physic,  it  was  proposed  "  That  an  address 
and  a  suitable  testimonial  be  presented  by  the  students,  past 
and  present,  of  the  School  of  Physic,  to  Dr.  B.  M'Dowel,  on  the 
occasion  of  the  termination  of  his  clinical  connection  with  Sir 
Patrick  Dun's  Hospital."  On  the  other  hand,  Professor 
Haughton  writes  to  the  British  Medical  Journal  that  such 
addresses  are  forbidden  by  the  laws  of  the  College. 

Afbopos  of  the  horribly  unscientific  method  of  repairing  roads 
adopted  in  London,  Sir  Roderick  Murchison,  writing  from  Bel- 
grave-square,  has  addressed  the  following  sensible  and  humorous 
remarks  to  the  Timea : — "  As  one  of  the  oldest  inhabitants  of 
this  square,  I  beg  you  to  lend  your  powerful  aid  in  assisting 
my  neighbours  and  myself  in  modifying  a  nuisance  of  which 
we  seriously  complain.  The  present  method  of  keeping  up  the 
roadway  is  very  simple.  At  various  periods  of  the  year  nume- 
Tous  cartloads  of  rough,  unbroken  flints  are  poured  out,  and, 
being  equably  spread  over  the  whole  surface,  are  then  left  to 
be  ground  down  by  the  action  of  light  carriage  wheels  and 


the  feet  of  horses,  few  heavy  waggons  and  no  omnibuses 
passing  this  way.  From  my  almost  constant  residence  I  am 
enabled  to  testify  thai  this  nnisance  is  often  inflicted  when  the 
road  is  perfectly  smooth,  and  when  the  most  delicate  lady  could 
not  complain  of  a  jolt  in  her  carriage.  The  fireqnent  convernon 
of  our  square  into  this  peculiar  quarry  of  chalk  flints  has  re- 
sulted in  the  fact  that  Uie  central  part  of  the  road  is  alresdj 
much  higher  than  its  sides ;  and,  therefore,  in  the  absence  of 
any  other  explanation,  I  am  left  to  suppose  that  the  parochial 
or  public  operator  who  has  produced  this  phenomenon  is  deter- 
mined to  convince  an  old  geologist  like  myself  what  a  won- 
derful amount  of  denudation  can  be  produced  by  the  diurnal 
friction  of  comparatively  small  bodies,  and  the  occasional  descent 
of  water  from  that  central  elevation  which  he  himself  has  created 
in  our  roadway." 

Mb.  Max  Mulleb  continues  his  Lectures  at  the  Boyal 
Institution  on  the  "  Sdence  of  Beligion." 

Mb.  p.  H.  GrossE  having  written  to  the  Times  describing  the 
frost  of  Torquay,  Mr.  £.  Yivian  writes  in  explanation  to  saj 
that  Mr.  G<»se  "  gives  a  somewhat  incorrect  impression  of  onr 
winter  climate.  Sandhurst,  where  his  observations  were  taken, 
is  in  the  parish  of  St.  Mary  Church,  beyond  the  limits  of  the 
small  peninsula  upon  which  Torquay  is  situated ;  it  is  on  a 
very  elevated  position,  and  has  none  of  the  peculiar  advantages 
which  constitute  the  Torquay  climate."  liie  lowest  d^tee  of 
temperature  which  Mr.  Yivian  has  registered  at  Woodfield, 
about  150  ft.  above  the  sea  and  in  a  north  exposure,  was  26°, 
or  four  degrees  of  frost  less  than  at  St.  Mary  Church.  He 
has  olives  and  camellias  quite  uninjured  by  frost,  the  latter 
coming  into  fine  bloom  ;  myrtle  and  several  varieties  of  acacia 
and  mimosa  are  only  slightly  touched.  Yeronicas,  fachsiaa, 
and  other  half-hardy  plants  have  all  survived.  North-east  is 
the  only  wind  which  brings  the  climate  of  the  midland  ooonties 
into  the  far  west ;  it  was  severely  felt  as  far  as  Penzance. 

We  are  informed  that  the  Suez  Canal  has  undeigone  recent 
important  improvements.  From  all  that  can  be  learnt,  it  ap- 
pears that  the  rock  which  impeded  the  passage  for  large  ships 
at  Serapeum  has  been  blasted  to  a  depth  of  30  ft.,  and  the 
broken  pieces  of  rock,  some  in  huge  masses,  are  being  brought 
up  by  the  dredges,  of  which  there  are  stiU  six  at  work.  These 
machines  were  intended  only  to  dredge  sand  and  mud,  bat  are 
doing  the  extraordinary  work  set  them  in  a  very  effeotire 
manner. 

The  first  of  the  Gulstonian  lectures  for  the  present  year  will 
be  delivered  at  the  Boyal  College  of  Physicians,  on  the  llt^  of 
March,  by  Dr.  Maudsley.  His  subject  will  be  the  *'  Behttions 
between  Body  and  Mind,  and  between  Mental  and  o^er 
Nervous  Disorders."     They  will  appear  in  the  Lancet. 

Helios  is  the  title  of  a  new  journal  which  has  just  been 
started  as  the  organ  of  the  Dresden  Photographic  Society 
which  was  formed  in  October  last  It  is  edited  by  the  chair- 
man of  the  society,  Herr  Hermann  Krone,  who  has  contributed 
largely  to  the  first  number. 

Mr.  F.  Howlbtt,  F.BA.S.,  calls  the  attention  of  astronomffl^s 
to  the  remarkable  character  of  the  solar^pot  phenomena  now 
visible  in  the  sun. 

At  a  recent  meeting  of  the  Council  of  the  Boyal  College  of 
Surgeons  it  was  decided  to  allow  meetings  of  the  Fellows  and 
Members  within  the  walls  of  the  College,  and  immediate  advan- 
tage  has  been  taken  of  this  resolution  in  the  presentation  of 
the  following  requisition  to  the  President  of  the  College,  Mr. 
Edward  Cock,  signed  by  upwards  of  250  Fellows  and  Mem- 
bers : — "  Sir, — We,  the  undersigned  Fellows  and  Members  of 
the  Boyal  College  of  Surgeons  of  England,  request  that  you  will 
forthwith  summon  a  meeting  of  the  Fellows  and  Members  of 
the  Collie,  to  discuss  and  consider  the  present  position  of  the 
College  with  respect  to  probable  legislation  and  the  formation 
of  a  single  examining  board  for  each  division  of  the  United 
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EiDgdom.  It  will  be  seen  that  the  sargical  profession  gene- 
rally is  showing  doe  interest  not  only  in  matters  which  directly 
afiect  its  own  CoU^e,  bnt  in  a  question  which  is  of  great 
importance  to  the  profession  generally/' 

Ths  four  surgeons  engaged  in  watching  the  Welsh  fasting 
girl  have  been  prosecuted. 

Notice  has  been  given  that  at  the  annual  election  of  Fellows 
at  Trinity  College,  Cambridge,  to  be  held  in  October  next,  one 
Fellowship  will  be  given  for  proficiency  in  the  natural 
sciences.  The  examination  will  be  held  in  the  latter  half  of 
the  month  of  September. 


ORIGINAL  COMMUNICATIONS. 


[Under    this   head    we    propose  to    publish  Papers  oommunioated 
specially  to  the  pages  of  this  Joomal.] 


THE    TEEEACES    OF    NOEWAY. 

BY  PB07ESSOR  KJEBULf,  OP   CHRISTIANIA.. 

In  Three  Parts. — Part  II. 


Hh)  steps  of  the  water-courses  are  directly  connected 
with  the  question  of  upheaval.  I  consider  it 
important  to  define  these  steps  and  terraces  more 
precisely  as  to  their  marine  or  fresh -water  origin, 
sinee,  were  we  to  consider  all  kinds  of  clay,  gravel,  and  sand 
forming  the  stratified  drifts  of  the  English  geologists  as  marine, 
whether  they  be  situated  high  above  the  altitude  where  marine 
remains  are  at  present  found,  or  under  that  height,  we  should 
fall  into  most  serious  error. 

Here  comes  the  question  of  the  computation  of  time.  If 
it  can  be  maintained  that  Scandinavia,  or  a  portion  of  it,  is 
slowly  rising  from  the  ocean,  it  is  reasonable  to  employ  such 
numbers  in  computing  the  rising  of  past  times  as  can  be  made 
out  as  data  for  the  present  upheaval.  Again  we  are  led  back  to 
the  glacial  epoch ;  and,  as  it  becomes  more  and  more  probable 
that  remains  of  human  existence  may  also  be  traced  back  to 
the  same  period,  the  computation  of  time  will  be  of  particular 
interest  even  to  non-geologists. 

Eelying  upon  the  supposed  rising  at  the  North  Cape,  Sir 
Charles  Lyell  has  put  forth,  as  a  probable  average,  that  the 
rising  of  the  country  corresponds  to  the  rate  of  2' 5  ft.  in  a 
century.  Measured  by  this  standard,  the  former  position  of 
the  sea-level,  600  ft.  (Norwegian)  above  the  present  time, 
would  have  occurred  24,000  years  since.  One  would  think  this 
a  fair  estimate  for  modern  geology,  but  it  is  not  near  sufficient. 
Lyell,  making  his  estimate  of  Scandinavian  upheaval  the 
starting-point,  goes  on  to  take  a  survey  of  the  condition  of 
other  countries,  and  lastly  applies  it  to  England  and  Wales.' 
And,  as  the  drifting  iceberg  theory  requires,  he  further  doubles 
the  movement,  supposes  an  entire  subsidence  and  emergence,  and 
thereby  obtains  a  period  of  244,000  years,  which  ought  to  cor- 
respond to  the  altitude  in  which  stratified  drift  has  been  found 
in  those  countries.  Also,  if  we  carry  out  this  mode  of  calcula- 
tion with  respect  to  Scandinavia,  adopting  LyelFs  theory  of 
the  sea  level,  which  he  places  at  6,000  ft.  difference  from  that 
ezisting,  we  first  have  the  24,000  years  multiplied  by  10  = 
240,000  years ;  and  then,  by  doubling  the  movement,  first  sub- 
siding then  rising  again,  480,000  years. 

But  at  the  commencement  of  this  portion  of  the  argument  is 
a  point  which  geologists  have  relied  upon  as  firmly  established, 
but  which  is,  in  truth,  the  weakest  and  least  well  supported  in 
the  whole  calculations — the  assumption  that  the  rate  of  emer- 
gence has  always  been  the  same.  Whereas  every  Norwegian 
▼alley,  the  coast,  and  the  mouths  of  the  valleys,  abound  in 
evidence  showing  that  this  rate  has  not  always  been  uniform, 


^  AntiquUgo    Man,    Second  Bdition.    London,  1863.    Chap.  xit.  p.  286. 


and  the  steps  of  the  watercourses  constitute  this  very 
evidence.^ 

Some  portion  of  this  immense  lapse  of  time  we  can  at  once 
cut  down.  Norway  cannot  be  shown  to  have  been  6,000  ft. 
lower  in  sea-level  during  the  glacial  epoch.  The  land  has  not 
slowly  risen  6,000,  bnt  rather  600  ft.  Therefore  we  are  at  once 
reduced  to  24,000  years,  and  then  comes  the  question  as  to 
uniformity  of  rate  of  motion. 

Let  us  consider  what  our  terraces  or  watercourses  tell  us  as 
to  this. 

Undoubtedly  many  and  various  co-operating  causes  exist 
that  cause  rivers  to  heap  up  materials  at  levels  higher  than 
their  bottoms,  or  than  the  level  of  their  outflow.  The  American 
geologist  Dana  recounts  in  his  Geology  various  possible  causes 
of  terrace-formation  under  the  general  conditions  of  rivers, 
without  the  help  of  upheaval  or  subsidence.  It  may  even  be 
foreseen  that  some  one  will  prove,  upon  paper,  that  the  Nor- 
wegian terraces  are,  as  a  rule,  not  connected  with  the  rising  of 
the  land,  but  that  they  belong  to  the  conditions  of  rivers 
generally.  Yet  I  will  not  dwell  upon  this ;  the  marine  origin 
of  our  terraces  has  hitherto  met  with  universal  admission. 

It  is  evident  that  if,  in  a  great  number  of  watercourses, 
north,  south,  and  west  of  the  mountains,  and  therefore  in  both 
long  and  short  valleys,  we  are  able  to  prove,  from  various  pre- 
mises, that  a  particular  step  or  terrace,  almost  identical  in 
all  situations,  is  the  highest  ancient  mark  of  the  sea-level,  or, 
as  the  geologist  would  express  it,  the  marine  boundary,  then 
we  also  establish  that,  so  far  as  this  step  is  concerned,  the 
terrace-formation  depends  upon  the  old  water-level. 

Such  a  step  is  in  fact  evidenced  in  a  great  number  of  our 
valleys.  We  have,  therefore,  a  reliable  determination  of  a 
starting-point,  and  may  now  look  about  us  for  an  explanation 
of  all  terraces  lying  above  or  below  that  step. 

It  must  be  plain  to  every  one  that  a  sea  surface  is  not 
necessary  to  account  for  every  step.  We  are  not  even  at  all 
entitled,  nor  have  we  occasion,  to  think  of  the  'sea-level  as  an 
explanation  of  the  more  elevated  steps,  so  long  as  we  are  able 
to  point  out  other  causes.  I  have  already  mentioned  that  the 
steps  lying  above  the  most  remarkable  one  can  almost  always 
be  attributed  to  dams  and  other  obstructions.  The  case  is, 
however,  different  as  regards  terraces  lying  below  the  step  we 
speak  of.  Here  we  have  no  other  cause  to  show  than  the 
sinking  water-level  itself ;  for  those  terraces  lie  entirely  open 
to  the  mouth  of  the  valley,  and  are  unsupported  by  dam  or 
obstruction  of  any  kind. 

A  wide  terrace  seems,  indeed,  in  every  case  to  indicate  the 
position  of  the  former  water-level.  Materials  cannot  be  heaped 
up  in  a  broad  elevated  situation  except  in  a  basin,  whether  it 
be  an  inland  lake  or  a  bay  of  the  sea.  Various  terraces  have 
early  come  under  observation  in  Einmark,^  and   have   been 

*  For  the  benettt  of  those  who  tlw»y%  desire  to  ftttribate  ererj  newlj-obserred 
fsot  to  long-known  truth,  I  nraat  not  omit  to  refer  to  Professor  Keilhan's 
essay  *<  On  the  Bisinff  of  the  Lend,"  New  Magaeine  qf  ike  Science  of  Nature, 
yol.t.  p.  253.  There  the  author  states  that  the  old  beach-marks  lying  at  different 
altitudes  testify  to  changes  of  leyel  haTing  extended  oyer  a  long  period,  alternating 
with  epochs  of  entire  quiet.  Also  Brayau  (Canutes  Sendue,  z.  091,  and  zy.  817), 
who  follows  np  this  exoeDent  essay  on  the  rising  of  the  land,  declares,  ss  the  result 
of  his  celebrated  surr^  of  the  old  beaoh-marka  in  Finmark,  that  Norway  has  risen 
eomme  par  eaceadee,  hj  which  he  tries  to  show  that  tiie  motion  of  upheaval  hss 
been  of  an  nndulatory  nature,  aocompanied  with  burstings.  Keilhau  concludes, 
from  the  **  aoenmulations  of  modem  times,  which  increase  slowly,"  and  from  the 
circumstance  that  there  is  no  reason  for  supposing  these  accumulations  progressed 
more  rapidly  in  former  times, "  that  a  yery  long  time  must  since  haye  elapsed." 
Keilhau  is,  as  is  weD  known,  an  opponent  of  the  glacial  theory.  But  it  has  now 
been  proved  that  the  country  wss  covered  with  inland  ice.  This  ice  has  once  been 
melted,  and  it  is  not  yet  demonstrated  that  this  took  an  immense  period.  On  the 
contrary,  it  cannot  be  denied  that  a  single  inundation  can  do  many  quiet  hours' 
work  during  this  period  of  melting.  There  is,  therefore,  good  reason  to  suppose 
that  the  accumulations  formerly  progressed  with  greater  rapidity. 

s  Bravais  says  that  the  terraces  are  situated  at  the  mouths  of  the  larger  valleys, 
and  represent  the  ancient  deltas  of  the  wateroonrses.  From  the  observations  of 
Bravais  one  does  not,  howeyer,  arriye  at  dear  eonceptions  of  the  significance  of 
the  terraces  with  regard  to  the  question  of  npheayal,  as  one  cannot  trace  the 
steps  along  the  valleys.  The  corresponding  steps  in  different  valleys  sre  m  some 
ftitusted  near  the  shore,  in  others  further  inland.  But  by  connecting  ;the  steps 
nearest  to  the  coast  with  a  former  coast-line,  without  considering  those  further 
inland,  one  arriyes  at  too  hasty  conclusions.  The  results  commonly  derived  frona 
the  observations  of  Bravais,  who  resided  one  year  in  Finmark,  are  that  the  land 


we  must  ayoid  oonneeting  different  steps  by  any  supposed  line, 
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eonneetcd  with  certain  marks  of  eronon  npon  the  rocks,  and  the 
marks,  treated  of  together  with  the  **  ancient  ooast-linet,**  or 
a4  terraces  **  moning  parallel  with  the  ooast-line,"  &c.  This 
has  given  rise  to  the  incorrect  conception  that  the  terraces 
were  indebted  to  the  sea  for  their  entire  formation ;  and  bj 
forgetting  the  work  of  the  river,  the  terraces  have  been  con- 
nected, when  risible  at  the  coast,  with  a  supposititious  Une. 
The  chief  woA  oi  the  sea  at  the  coast  is  that  of  destruction. 
The  sea  alone  conld  nerer  form  a  terrace,  as  maj  be  plainly 
seen  by  anj  one  sailing  ronnd  the  coast  of  Norway,  for  be  will 
obscrre  that  the  whole  shores  are  not  sarronnded  by  terraces, 
bnt  will  meet  with  them  at  a  few  places  only  in  those — namely, 
where  a  waterconrse  opens  ont.  The  chief  work  of  these  latter 
consists  in  transporting  stones,  grarel,  and  argillaceons  mnd — 
materials  in  general-^own  to  the  nearest  water-basin.  The 
terrace  is  formed  by  the  joint  labour  of  the  brook,  the  rirer,  the 
flood,  and  the  sea. 

When  a  plain,  snch  as  that  of  the  newly-formed  terrace 
dries,  the  flowing  waters  cnt  deeper  down.  Daring  the  lax>8e 
of  time  the  river  meanders  in  windings,  which  are  subject  to 
change,  nnless  defended  by  the  hand  of  man.  It  digs  a  deep 
passage  through  the  terrace,  the  bed  becomes  more  even,  an 
inclined  plane,  and  there  are,  perhaps,  only  small  traces  left  of 
the  terrace  nearest  to  the  sides  of  the  valley,  or  where  a  lateral 
valley  occurs  which  has  brought  fresh  materials  to  the  main 
one. 

Now,  if  the  sea  sank  equally  and  slowly,  there  is  no  cause  at 
hand  for  the  formation  of  high,  distinct,  regular,  and  open 
terraces,  one  below  another.  On  the  contrary,  for  the  forma- 
tion of  a  plurality  of  terraces  it  is  requisite  that  the  sea-level 
shall  remain  for  some  time  and  then  rapidly  change — ^therefore 
suggesting  not  a  regular,  but  an  irregular  or  periodical  move- 
ment. 

If  the  water-level  V  D  (fig.  1)  sinks  suddenly  to  vd,  and  then 
comes  to  a  state  of  comparative  quiet,  the  terrace  T  will  be  laid 
dry,  and  the  formation  of  the  lower  terrace  t  begins  at  the  lower 
level. 


V 


D 


Tig.  1. 


iim^M 


if,  on  the  contrary,  the  water  at  the  level  V  D  sinks  gra- 
dually and  slowly  iovd,  and  continues  to  sink,  the  materials 


Fig.  2. 

of  the  water-course  will  be  heaped  up  to  the  water-level  of  each 
year,  and  high  and  low  tide  will  affect  the  detritus  at  the  same 


time,  and  a  slope  will  be  formed  firom  YD  iovd,hutno  dittinct 
»t^9  (fig.  2). 

As  we  do  not  find  the  floors  of  onr  valleys  form  an  inclined 
plane  from  the  highest  marine  terrace  to  the  present  sea-level, 
or  to  the  Oere  (tongue  of  land),  hot  show  divers  steps  between 
those  two  bonndaries,  we  may  conclude  with  certainty  that  the 
upheaval  has  not  occurred  uniformly,  bnt,  on  the  contrary,  hj 
fits  and  starts. 

The  fact  Uiat  more  open  terraces  are  found  in  onr  valleys 
below  the  highest  ancient  beach -mark  seems  thus  to  tell  us 
that  the  motion  occurred  with  several  shocks,  wiUi  intervab  of 
comparatively  slow  motion,  if  not  of  rest. 

As  the  upheaval  at  each  shock  was  comparatively  sudden,  it 
thence  foUows  that  it  is  at  present  impossible  to  make  any  com- 
putation of  time  deserving  of  confidence. 

When  we  consider  the  nature  and  situation  of  the  usual  sea- 
floors,  with  respect  to  the  terraces  in  our  valleys  which  are 
filled  with  sand  or  clay,  the  conviction  forces  itself  upon  us  that 
these  terraces  are  the  marks  of  the  rivers,  which  carry  down  the 
materials  whilst  the  sea  spreads  them.  The  level  of  the  terrace 
corresponds  to  the  floor  and  beach-marks  of  the  sea,  which 
follow  the  position  of  the  sea  at  high  and  low  water.  The  sloping 
side  of  the  terrace  corresponds  to  the  inclined  plane  of  the  sea 
bottom,  or  to  the  "  Maalbakke  "  or  sandbank  (quicksand),  that 
well-known  dread  of  all  bathers  round  our  islands. 

At  the  Lurdalsore  (the  termination  ore  signifies  a  flat  at 
the  level  of  the  sea  in  Norsk),  Surendalsore,  Orkedalsore,  Stor- 
dalsore,  Yaerdalsore,  &c,,  we  have  this  sea-floor  terrace  in  the 
water,  whilst  the  first  terrace  rises  higher  up  in  the  valley.  If 
the  sea-level  suddenly  became  50-100  ft.  lower,  a  new  terrace 
would  appear  at  those  Oerer — namely,  the  present  terrace  at 
the  sea-floor.  The  rivers  would  subsequently  carry  sand  and 
clay  seawards,  and  again  store  up  these  firesh  materiaJs  50-100  ft 
lower  down,  thus  forming  a  new  sea-floor  terrace.  The  river 
would  furthermore,  in  flowing  from  an  increased  altitude,  dig 
its  winding  course  deeper  through  the  freshly-exposed  terrace ; 
in  short,  all  the  circumstances  of  the  different  marine  steps  of 
the  valley  bottoms  would  be  repeated. 

Here  let  us  remember  that  tiie  sluggish  stream  carries  down 
chiefly  sand  and  mnd,  but  the  more  rapid  torrent  carries  like- 
wise pebbles  in  vast  quantities,  when  the  river  has  the  oppor- 
tunity of  hurrying  such  material  down  its  course.  A  layer  of 
worn  pebbles  is  thus  the  sign  of  a  rapid  stream. 

But  at  each  sinking  of  the  sea-level  during  the  sudden 
change  we  have  supposed,  the  excavating  power  of  the  river 
would  increase  in  the  same  measuro  as  the  vertical  measure  of 
its  depression  increased.  In  consequence  of  this,  we  should 
expect  to  find  a  stratum  of  pebbles  uppermost  in  ths  lesser 
steps  and  terraces,  which  the  windings  of  the  river  have  dug  out 
between  those  larger  and  broader  terraces  that  owe  their  ex- 
istence to  the  different  periods  of  rest  of  the  sea-level.  Nothing 
is,  in  fact,  more  common  than  to  find  thick  layers  of  pebbles 
on  the  tops  and  margins  of  the  subordinate  terraces  de»^nbed. 

I  have  tried  to  represent  the  lowest  steps  of  the  water- 
courses— those  produced  by  the  former  sea-levels — or  the  marine 
terraces  in  their  common  appearance,  in  a  figure  (fig.  3)  show- 
ing main  valley,  with  the  mountain  side  in  the  badkgrovitd. 


Fig.  3. — Terraces  in  a  Main  Valley. 


Tlw  Ore,  Lateral  Valley  loith  Terrace.  The  Mcurine  Ihwidanj, 

V,  the  water-level  at  present  sea-line;  G,  the  boundaries  of  the  highest  sea  positions  formerly.    1.  First  or  highest  marine 
terrace  i  2,  3,  4,  snocessive  lower  terraces  j  5,  the  terrace  at  present  in  courae  of  formation,  or  sea-bottom  terrace. 
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On  the  left  is  the  "  ore,"  with  the  sea-bottom  terrace ;  on 
the  right,  the  highest  of  the  ancient.  sea-le7el  steps,  or,  as  we 
have  called  it,  the  marine  boundary.  Between  these  two  limits 
are  seen  other  steps  and  terraces.  At  one  place  the  mountain- 
range  is  interrupted,  for  there  a  lateral  valley  opens  into  the 
main  valley,  and  here  again  is  seen  a  high  terrace,  formed  by 
the  materials  carried  down  through  the  lateral  valley  during 
one  of  the  higher  positions  of  sea-level.  The  slanting  line 
from  the  sea-floor  terrace  to  the  marine  boundaries  shows  the 
bed  of  the  river  tending  to  produce  an  inclined  plane. 

For  the  sake  of  space,  the  terraces  are  drawn  in  too  rapid 
succession,  and,  to  make  them  distinct,  they  are  much  too  high 
in  proportion  to  length.  In  reality  the  surface  of  a  terrace 
is  not  quite  horizontal,  as  appears  in  the  drawing,  but  forms 
a  slight  slope,  in  the  same  way  as  the  last  or  sea-floor  terrace 
runs  out  into  a  long  shoal,  till  it  abruptly  falls  over  the  margin 
of  the  sandbank  farthest  out  seawards.  When  the  river  carried 
its  detritus  down  to  the  sea-level.  No.  1,  those  materials  had  to 
be  transported  farther  and  farther  down  to  a  slightly  inclined 
plane,  the  surface  of  the  terrace.  If  the  action  of  the  river 
had  been  long  continued,  and  with  plenty  of  material,  during  a 
rest  or  a  very  slow  change  of  sea  position,  a  long  inclined 
plane  would  be  formed.  The  levels  of  the  terrace  (which  arc, 
in  fact,  inclined  planes)  do  not,  therefore,  everywheie  indicate 
the  ancient  water-level,  the  correct  maximum  boundaries  being 
indicated  by  the  innermost  borders  of  the  terraces. 
.  According  to  previous  explanations,  the  steep  incline  at  the 
end  of  each  terrace  is  the  "  step  "  which  indicates  a  sudden 
rising  of  the  land.  The  less  sloping  surface  might  be  formed 
during  a  slow  emergence  like  that  attributed  to  Scandinavia. 
In  the  computation  of  the  length  of  time  the  steep  portions 
must  be  deducted  from  the  entire  height,  and  we  have  only 
such  elevation  left  as  is  indicated  by  the  slightly  sloping 
surfaces,  and  by  these  is  time  to  be  calculated.  How  much, 
then,  is  to  be  deducted  from  the  estimate  of  24,000  years? 
Should  we  attempt,  with  the  data  before  us,  a  calculation  of 
time  worthy  of  more  confidence,  all  measures  at  the  outer  and 
inner  foot  of  each  terrace  must  be  determined.  But  there  are 
many  circumstances  in  practice  which  prevent  such  precise 
measurements,  and  our  calculation  would  scarcely  be  prac- 
ticable. This  much,  however,  we  see  at  a  glance — the  im- 
mense length  of  time  will  be  shortened  to  an  intelligible  number 
of  some  thousands  of  years,  if  there  be  any  truth  in  our  con- 
ception as  explained  above. 

In  our  drawing  of  the  lower  course  of  the  valley  these  ter- 
races are  all  open,  not  supported  by  mountain  buttresses  or  by 
dams  across  the  valley.  To  this  figure  we  might  add  another, 
plainly  tracing  the  upper  course  of  the  valley,  and  we  might 
depict  steps,  assigning  to  each  step  a  special  cause,  as  a 
compact  wall  of  sand  and  gravel,  a  moraine  or  lock  towering 
above  the  contracted  parts  of  a  valley,  &c.  But  a  walk  amidst 
the  sublimity  of  nature  would  be  far  more  interesting  than  the 
multiplication  of  figures. — Translated  from  the  Nor  si. 


THE  FBBNCH  SYSTEM  OF  STORM  MAPS. 

lEHIND,  or  rather  beside,  the  Pantheon  in  Paris,  at 
the  comer  of  a  street  that  runs  towards  the  Obser- 
vatory, at  the  far  end  of  the  Gardens  of  the  Luxem- 
bourg, and  in  the  ground  floor  and  corner  room,  as 
if  it  were  an  American  apothecary  shop  or  grocery  store,  the 
trayeller,  curious  in  such  things,  will  find  a  woman  sitting  at 
the  receipt  of  custom,  taking  down  subscriptions  for  the  daily 
bulletin  of  the  meteorological  observations  carried  on  at  the 
Observatory.  I  have  recently  learned,  however,  that  the  task 
of  making  these  observations  is  now  transferred  to  the  new 
observatory,  of  which  M.  St.  Claire  Deville  is  the  learned  and 
distinguished  superintendent. 

When  we  crossed  the  ocean  in  October,  1866,  from  New  York 
to  Brest,  in  the  VUIq  de  Paris,  we  knew  that  the  passage  would 


be  stormy,  for  the  time  of  sailing  fell  on  the  bad  day  of  the 
weekly  storm  system  of  that  year.  And  so  it  turned  out.  We 
got  engaged  in  the  southern  rim  of  a  tremendous  "  north- 
easter" just  ^departing,  like  ourselves,  from  the  States  for 
England,  and  we  sailed  nine  days  in  its  company,  sometimes 
gaining  on  it,  sometimes  beaten  back  by  it,  until  one  night, 
not  having  seen  the  sun  for  six  days,  wo  lay  to  in  front  of  a 
lighthouse,  not  knowing  where  we  were,  only  that  we  certainly 
were  not  where  we  should  have  been — off  XJshant.  When 
morning  broke,  the  shore  appeared.  It  was  the  coast  of  Corn- 
wall. We  turned  therefore  at  a  right  angle,  and  steamed 
across  the  mouth  of  the  English  Channel,  and  arrived  at 
Brest  one  day  .later  than  we  should  have  been  had  we  made 
XJshant  light. 

This  lost  day  perinitted  our  disagreeable  companion,  the 
north-eastert  who  seemed  utterly  indifferent  to  our  society,  to 
go  ahead  ;  and  then  the  sun  came  forth,  and  the  beautiful  and 
curious  cliffs  and  monuments  of  Brittany,  and  the  rare  scenery 
of  the  port  of  Brest,  remunerated  us  for  the  delay. 

Had  we  been  on  a  voyage  from  Labrador  to  Korway,  wo 
should  have  been  on  the  northern  rim  of  the  storm  instead  of 
the  southern ;  and  it  would  have  been  a  south-wester,  instead 
of  a  north-easter,  and  have  driven  us  forward,  all  the  way, 
pele  mele, 

1  was  so  curious  to  follow  the  subsequent  course  of  this 
erratic  monster,  that  on  my  arrival  in  Paris,  I  subscribed  to 
the  Meteorological  Bulletin,  and  got  the  back  numbers  for  two 
weeks. 

Looking  on  the  chart  for  the  day  before  we  saw  the  English 
light — there,  sure  enough,  was  the  front  rim  of  our  storm  drawn 
in  curved  lines  from  north  to  south,  and  bellying  eastward, 
over  the  north-west  corner  of  Europe.  The  next  day's  chart 
showed  it  further  advanced  and  raging  into  the  North  Sea ; 
and  each  successive  daily  chart  marked  its  position  further  and 
further  east-south-east,  until  its  form  was  broken  up  and  lost 
between  the  Black  and  Caspian  Seas. 

The  winter  I  spent  in  part  at  Pan  in  the  Pyrenees,  and 
every  morning  I  had  at  my  breakfast-table  the  mapped  climate 
of  all  Europe  of  the  day  but  one  before.  And  every  week  I 
had  a  new  storm  to  follow,  from  its  first  appearance  on  the 
west  coast  of  Ireland,  to  its  disappearance  three  or  four  days 
later  in  the  Levant,  or  across  the  Ural  mountains. 

Sometimes  there  appeared  signs  of  a  disturbance  in  this 
regular  march,  which  I  could  not  comprehend,  and  then  the 
order  would  be  resnmed  and  regularity  maintained  as  before. 

In  St.  Petersburg  a  similar  storm  map  has  been  published 
for  some  years,  even  better  adapted  for  the  student  than  the 
French.  In  England  there  was  nntH  recently  a  distribution  of 
storm  information,  inr  advance  of  time,  to  fdl  the  seaports  of 
England,  by  telegraph  from  Greenwich;  but  the  labour  and 
expense  were  supposed  to  be  inadequate  to  the  results;  the 
designer  of  the  system,  on  whom  it  chiefiy  depended,  became 
engaged  in  other  scientific  pursuits ;  and  the  daring  fishermen 
and  economical  merchants  of  England  were  impatient  of  con- 
trol.    So  it  has  ceased. 

Along  the  stormy  and  dangerous  coasts  of  the  United  States 
such  a  system  would  be  of  incalculable  value,  and  ought  to 
have  been  established  by  Government  long  ago.  One  wealthy 
merchant  of  Boston  or  New  York,  however,  could  by  himself 
keep  up  an  establishment  of  the  kind  they  have  at  Paris,  until 
it  became  self-supporting — and  not  have  to  wait  long  for  that 
to  happen.  The  Bulletin  of  Paris  is  a  quarto  sheet  of  four 
pages,  on  the  first,  second,  and  third  of  which  are  tables  of  the 
state  of  the  barometer,  thermometer,  and  sky,  the  rain-fall  and 
wind-force,  at  all  the  places  from  which  telegraphic  despatches 
had  arrived  that  day,  and  lagging  despatches  of  the  day  before. 

The  third  page,  kept  permanently  furnished  with  a  map  of 
Europe,  printed  in  blue,  shows  on  this  map,  but  in  strong  black 
lines,  the  curves  of  barometric  pressure,  geographically  drawn 
through  or  near  the  places  from  which  the  telegram  of  the  day 
has  come.    These  telegrams  are  studied  in  the  evening,  and 
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thrown  into  carves,  printed  over  night,  and  distribnted  in  the 
morning.  In  Paris,  a  man  can  see  at  a  glance  the  condition 
of  the  atmosphere  as  it  was  all  over  Enrope  the  daj  before. 

The  lines  of  barometric  pressure  are  all  concentric  in  a 
greater  or  less  degree,  becanse  they  show  the^sides  of  the  great 
waves  of  air  which  are  rolling  forward  over  the  surface  of  the 
earth,  and  pressing  nneqnally  on  the  innumerable  barometers 
of  Enrope.  Each  carve  is  marked  700,  705,  710,  715,  &c., 
meaning  milKmHres  of  mercarj.  In  America  we  should  mark 
them  tenths  and  hundredths  of  an  inch.  Arrows  also  appear 
on  the  map,  showing  the  direction  and  force  of  the  winds. — 
Old  and  New, 


MONSTERS   PROM  A  SCIENTIFIC  AND  LEGAL 

ASPECT. 

BI   T.  EDWABD8  CLABK,  H.D.,  OP  NEW  YORK. 

|HE  law  is,  monsters  cannot  inherit ;  bat  we  are  not 
told  how  much  of  deviation  from  the  normal  ha  man 
form  is  sufficient  to  constitute  a  monster.  Are  the 
Siamese  twins  monsters  ?  Are  they  one  or  two  in- 
dividuals ?  How  great  must  the  union  be  between  two  such 
bodies  in  order  that  the  term  monster  may  be  jnstly  applied  to 
them? 

We  have  reached  a  period  in  civilization  when  men  of  science 
enforce  their  claim  to  a  share  in  the  shaping  of  the  laws ;  and 
individual  responsibility  is  no  longer  determined  by  the  moralist 
or  legislator  alone,  but  the  physician  and  naturalist  have  a 
hearing  and  an  inflaence. 

Some  recent  researches  of  M.  LerebouUet,  in  regard  to  the 
development  of  the  lower  animals,  have  an  important  bearing 
on  the  above  questions  of  indiridnality  and  monstrosity.  To 
most  readers,  no  donbt,  that  rather  frequent  occurrence,  an  egg 
with  a  double  yolk,  suggests  itself  in  this  connection ;  and  we 
would  here  mention  that  the  superintendent  of  the  Madras 
Museum  lately  received  a  boiled  fowl's  egg  which  contained  a 
smaller  egg  with  a  sliell.  These,  as  we  shall  soon  see,  have  no 
bearing  on  the  above  questions,  for  their  double  yolks,  which 
are  the  trae  eggs,  are  always  distinct  from  one  another,  and 
always  produce,  not  monsters,  but  two  chicks  of  normal  form. 

M.  LerebouUet,  while  studying  the  embryology  of  the  pike, 
noticed  some  most  highly-interesting  facts.  Certain  eggs,  in- 
stead of  developing  a  single  line  or  band  on  the  surface  as  the 
groundwork  of  the  embryo,  showed  two  of  them  which  produced 
doable  fishes,  with  bodies  of  equal  size,  but  united  behind  to  a 
greater  or  less  extent.  He  observed  other  eggs  in  which  these 
bands  were  united  anteriorly,  and  a  single  fish  with  two  tails 
was  the  result.  He  also  watched  the  development  of  fishes 
having  a  doable  body,  but  only  one  head  and  one  tail. 

But  these  were  not  all  the  strange  changes  observed  in  indi- 
vidual eggs.  He  discovered  triple  fishes — fishes  with  three 
heads,  and  three  more  or  less  fully -developed  bodies  united  pos- 
teriorly. And,  lastly,  we  have  to  mention  a  remarkable  com- 
bination, which,  no  doubt,  has  considerable  bearing  on  some 
psychological  questions,  which  have  always  puzzled  those  who 
have  made  mental  science  a  special  study.  M.  LerebouUet 
watched  the  development  of  some  eggs,  on  the  surface  of  which 
there  at  first  appeared  two  transparent,  longitudiual,  and 
parallel  lines,  terminated  in  front  by  two  cephalic  lobes  or  im- 
mature heads,  which  later  approached  one  another,  and  finally 
became  so  completely  united  (the  contigaous  halves  of  the  em- 
bryos disappearing)  that  a  fish,  normal  in  all  its  parts,  was  the 
result. 

Many  variations  of  these  four  typical  forms  were  observed ; 
and  it  mast  be  remembered  that  the  embryonic  cell  (not  a  two- 
yolked  egg),  which  usually  produces  a  single  individual  pike, 
was  seen  occasionally  to  develop  into  one  with  two  heads  or 
two  tails,  or  into  one  whose  longitudinal  halves  belonged 
origiDally  to  two  separate  but  parallel  primitive  bands. 

Now  we  certainly  would  consider  a  pike,  developed  from  a 


single  egg-cell,  with  two  tails  (the  tail  of  a  fish  consists  not 
only  of  the  caudal  fin,  bat  also  of  the  posterior  portion  of  tlie 
body),  as  a  single  individaal ;  but  let  the  other  end  be  doubled, 
let  there  be  developed  from  an  egg  a  pike  with  two  heads,  and 
for  what  reason  can  we  hesitate  to  call  it  still  a  single  indi- 
vidaal P  Is  there  not  here  also  simply  a  doubling  of  some 
portion  of  the  body  P 

Bot,  suppose  both  these  conditions  to  occur,  and  the  bodies 
to  remain  more  or  less  intimately  connected,  have  we  two 
individuals  ?     If  so,  why  now  any  more  than  before  ? 

The  pike  is  classed  among  the  lowest  members  of  the  ver- 
tebrate series,  yet  the  earlier  stages  of  its  development  do  not 
differ  essentially  from  those  of  the  highest  members  of  tbis 
grand  division  oi  the  animal  kingdom  to  which  man  belongs. 

The  application  which  we  would  make  of  these  dieooveries  of 
M.  LerebouUet  is  obvious.  Again  we  ask.  Are  the  Siamese 
twins  monsters  P     Are  they  one  or  two  individuals  P 

As  late  as  1865  there  lived  in  Seville,  Spain,  a  man  named 
Jean  Baptista  de  los  Santos,  aged  twenty-two  years,  who  had 
four  legs,  two  of  which  were  closely  united,  and  covered  with 
flesh  and  skin  in  such  a  way  as  to  appear  to  the  superficial 
observer  as  a  single  limb. 

We  have  records  of  several  instances  of  children  living  for 
considerable  time  having  not  only  three  such  legs,  bnt  also 
three  arms  and  two  heads,  their  bodies  being  united  throngboat 
their  entire  lengths. 

There  are  other  cases  where  the  union  is  still  more  com- 
plete ;  the  double  arm  and  leg  are  not  developed,  but  there  are 
two  distinct  heads,  and  the  body,  which  appears  to  be  of  the 
normal  type,  is  in  reality  formed,  as  is  shown  by  certain  pecu- 
liarities, by  the  growing  together  of  two  opposite  (not  con* 
tiguous)  halves  of  different  germinal  bands.  Many  cases  ate 
reported  which  show  all  grades  of  union  of  two  heads,  pro- 
ducing faces  with  four  eyes,  two  noses,  and  two  mouths ;  others 
with  three  eyes,  and  still  others  where  the  third  oompound  eye 
has  disappeared,  and  the  two  noses  and  months  are  more  or 
less  closely  merged  into  one  nose  and  one  mouth. 

Through  these  last-mentioned  cases  we  reach  the  highest 
degree  of  fusion,  and  the  Siamese  twins  stand  at  the  other 
end  of  the  series.  The  recognition  of  the  duality  of  the  latter 
is  easy,  but  that  of  the  former  is  often  only  established  by  a 
careful  inspection  of  the  parts  near  the  median  line  of  the  body, 
and  of  the  viscera.  Such  a  person,  appearing  single,  is  in 
reality  composed  of  two  individuals,  if  the  Siamese  twins  are 
to  be  considered  in  that  light. 

It  thus  seems  to  be  no  easy  matter  to  form  a  legal  definition 
of  the  term  monster  when  treating  of  human  beings.  If  we 
would  not  call  these  twins  monsters,  would  we  apply  the  word 
to  a  person  in  whom  such  a  union,  positively  made  oat,  is 
carried  to  its  extreme,  and  who  appears  single  P  Is  it  not 
certain  that  both  these  would  escape  the  law,  provided  ordinary 
intelligence  were  present  in  each  P  Moreover,  would  not  all 
intermediate  compound  human  beings,  possessed  of  sound 
minds,  be  entitled  to  the  same  consideration  ? 

Tho  fact  of  a  psychological  nature  to  which  we  have  above 
alluded  is  this  :  There  are  perfectly  reliable  instances  recorded  of 
persons  leading  a  double  existence,'  who  seem  possessed  of  two 
mental  or  spiritual  natures,  having  no  connection  whatever 
with  one  another,  but  both  manifesting  themselves,  of  course, 
through  the  body,  and  controlling  its  movements.     The  power 
of  memory  of  one  mind  has  no  knowledge  of  that  which  has 
been  acquired  by  the  other.     The  two  lives  alternate  wit^  one 
another ;  they  are  more  or  less  natural,  and  the  period  of  the 
temporary  rule  of  each  is  in  some  instances  a  constant  time,  in 
others  variable.     Such  a  person,  though  leading  a  doable  life, 
is  conscious  of  living  only  one,  and  the  thread  of  each  is  r^u- 
larly  taken  up  and  continued  as  though  there  had  been  no 
interruption.     May  not  the   dual  physical  nature   whick  we 
have  pointed  out  as  existing  in  some  persons,  account  for  this 
remarkable  mental  phenomenon  P — Journal  of  Fsycholagical 
Medicine, 
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ADDITIONS  TO  THE  MENAGERIE  OP  THE  ZOOLOGICAL  GAEDENS,  REGENT'S  PARK, 

From  Fehrua/ry  ISth  to  26th,  1870. 


Nune. 


2 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 


Petz's  Goniires  (Connnui  petzi) 

Arabian  Baboon  (Oynooephalus  hamadryas)  ^ 

Eoropean  Soosliks  (Spermophilna  citillas) 

Garden  Dormoase  (Myozia  mitela) 

Hamster  (CrioefeaB  yulgaris)    

Scarlet  Ibis  (Ibis  rabra)  

Baaksian  Cockatoo  (Oalyptorhynchns  Banksii)   $ 

Haholi  Galago  (Galajgro  Maholi)     $    

Common  Camel  (Camelos  dromedarias)   ^    

Haizy-nofled  Wombat  (Cbaaoolomys  latifrons)  .... 

Kangaroo  (Maoropns  sp.)  ^ 

Fieldfare  (Tardos  pilaris)     

Bonnet  Monkey  (Slacaons  radiatus)  ^  


Coanftry.       « 


Mexico 

Aden 

Europe 

Ditto 

Ditto 

Para 

New  South  Wales  . 

Sonth  Africa    

Egypt   

Victoria,  Australia 
Lake  Hope,  N.  Auat. 

Europe 

Continental  India. . . 


How  obtained. 


Received  in  exchange 

Presented  by  H.  Duncan,  Esq 

Purchased 

Ditto 

Ditto 

Deposited  by  Viscount  Hill   

Purchased 

Presented  by  Lieut.  A.  J.  Hepper,  R.E. 

Deposited  by  Mr.  Sanger , 

On  approval 

Ditto 

Purchased 

Presented  by  B.  L.  Cumberland,  Esq. . . . 


Where  plaoed  in  Gerdent. 


Parrot-house 

Monkey-house 

Small  Mammal  House 

Ditto 

Ditto 

Eastern  Aviary 

Parrot-house 

Monkey-house 

Camel-house 

Wombat-house 

Kangaroo-sheds 

Western  Aviary 

Monkey-house 


i  Male. 

ON   AUBORAL   APPEARANCES   AND  THEIR    CON- | 
NEOTION    WITH    THE     PHENOMENA    OP    TER- 
RESTRIAL MAGNETISM. 

BY  BALFOUA  STEWABT,  f .R.A.S. 

OME  years  since  I  ventared  to  saggest  that  auroral 
displays  might  be  secondary  currents  due  to  small 
bat  rapid  changes,  caused  by  some  unknown  influence 
in  the  magnetism  of  the  earth.  In  developing  this 
idea,  the  earth  was  compared  to  the  core  of  a  Rubmkorff 
maohiiie,  and  the  moist  upper  strata  of  the  earth,  as  well  as 
the  upper  strata  of  the  atmosphere,  to  secondary  conductors, 
in  which  currents  will  take  place  whenever  the  magnetism  of 
the  earth  changes  from  any  cause.  These  views  would  appear 
to  be  confirmed  hy  the  very  interesting  records  of  earth - 
currents  obtained  by  Mr.  Airy  at  the  Greenwich  Observatory, 
in  which  it  is  found  that  during  times  of  great  magnetic  dis- 
turbance there  are  strong  earth-currents  alternating  from 
positive  to  negative,  the  curves  lying  nearly  equally  on  both 
sides  of  the  zero. 

A  further  development  of  this  idea  has  lately  occurred  to 
me,  in  consequence  of  a  remark  of  my  friend  Mr.  Lockyer,  that 
the  zodiacal  light  may  possibly  be  a  terrestrial  phenomenon, 
and  may  therefore  be  somehow  connected  with  the  phenomena 
of  terrestrial  magnetism.  For  not  only  will  secondary  currents 
be  caused  in  a  stationary  conductor  in  presence  of  a  magnetic 
core  of  variable  power,  but  also  in  a  conductor  moving  across 
the  lines  of  force  of  a  constant  magnet.  The  question  arises, 
Have  we  on  the  earth  such  moving  conductors  P  In  answer  to 
this,  let  us  reflect  what  takes  place  at  the  equator.  When 
onee  the  anti-trades  have  reached  the  upper  regions  of  the 
atmosphere  they  will  become  conductors  from  their  tenuity ; 
and  as  they  pass  rapidly  over  the  lines  of  the  earth's  mag- 
netic force  we  may  expect  them  to  be  the  vehicles  of  an  electric 
current,  and  possibly  to  be  lit  up  as  attenuated  gases  are 
when  they  conduct  electricity.  May  not  these  form  the 
zodiacal  light  P 

Such  moving  currents  will  of  course  re-act  on  the  magnetism 
of  the  earth.  We  may  therefore  suppose  that  somewhat  sudden 
and  violent  changes  are  likely  to  take  place  in  the  earth's 
magnetism  at  those  seasons  at  which  the  earth's  great  wind- 
currents  change  most  rapidly.  May  not  this  account  for  the 
excess  of  disturbances  at  the  equinoxes  P 

Besides  the  anti-trades  there  are  also  no  doubt  convection 
earrents,  caused  by  the  daily  progress  of  the  sun,  taking  place 
in  the  upper  regions  of  the  earth's  atmosphere.  May  not 
these  also  be  the  vehicle  of  currents  as  they  cross  the  lines  of 
ihe  earth's  force,  and  account,  to  some  extent  at  least,  for  the 
daily  variations  of  terrestrial  magnetism  P  and  may  not  this 
be  the  reason  of  the  likeness  observed  by  Mr.  Baxendell  between 


$  Female. 

the  curves  denoting  the  daily  progress  of  the  wind  and  those 
denoting  the  variation  of  the  declination  magnet  P  Such 
currents,  in  as  far  as  they  are  electric  conductors,  taking  place 
in  the  upper  regions  of  the  atmosphere  would  not  be  felt  by 
the  earth-current  wires  at  Greenwich,  and  I  think  Mr.  Airy 
has  noticed  that  this  is  the  case.  But  the  tidal  wave  repre- 
sents a  motion  of  a  conductor  on  the  earth's  surface,  with  two 
periods  in  one  lunar  day.  This  motion  cannot  produce  a  very 
great  secondary  current,  but  may  it  not  be  sufficient  to  account 
for  the  lunar-diurnal  magnetic  variation,  which  is  also  very 
small  P 

Such  a  current  taking  place  in  a  conductor  electrically  con- 
nected with  the  earth's  upper  surface  ought  to  be  felt  by  the 
Greenwich  wires,  and,  if  I  am  not  mistaken,  Mr.  Airy  has 
detected  a  current  of  this  nature. 

May  we  not  also  imagine  that  there  are  two  varieties  of 
Aurora,  one  corresponding  to  stationary  conductors  under  a 
very  rapidly  changing  core,  and  the  other  to  rapidly  moving 
conductors  under  a  constant  coreP  And  might  not  an 
Aurora  of  the  latter  kind  indicate  the  approach  of  a  change  of 
weather  P 

These  remarks  are  thrown  out  in  order  to  invite  comment 
and  criticism,  and  they  will  have  served  their  purpose  if  they 
direct  attention  to  the  part  that  may  be  played  by  moving  con- 
ductors in  the  phenomena  of  terrestrial  magnetism.  It  will  bo 
noticed  that  these  remarks  do  not  touch  upon  the  mysterious 
and  interesting  connection  believed  to  exist  between  magnetic 
disturbances  and  the  frequency  of  solar  spots. 

P.S. — Since  writing  the  above,  Sir  W.  Thomson  has  colled 
my  attention  to  a  paper  by  him  in  the  Philosaphicdl  Magazine 
for  December,  1851,  in  which  it  is  suggested  that  moving  con- 
ductors may  play  a  part  in  the  phenomena  of  tenestrial  mag- 
netism.— Ta^wr  read  before  tlie  Royal  AsWonomical  Society, 


ON  THE  CALCAREOUS  SPICULA  OF  THE  GOR- 
GONACE^,  AND  THE  IMPORTANCE  OF  THEIR 
CHARACTERS  AS  A  BASIS  FOR  GENERIC  AND 
SPECIFIC   DIAGNOSIS. 

BY   W.  S.   KENT,  P.L.S.,  r.E.M.S. 

N  an  interesting  paper  published  in  this  month's 
Monthly  Microscopical  Journal,  Mr.  Kent  in  the  first 
place  gives  us  a  brief  account  of  the  work  that  has 
been  already  done  by  other  writers  relative  to  the 
study  of  the  Gorgonacese,  and  in  which  he  refers  most  par- 
ticularly to  the  labours  of  Quekett,  Valenciennes,  Milne- 
Edwards,  and  Kolliker.  The  last-named  writer,  however, 
appears  to  be  the  only  one  who  has  recognized  the  zoological 


220 


SCIENTIFIC    OPINION. 


[Mtfeh  %,  iho. 


importance  of  the  characters  afforded  by  the  calcareous  spicala, 
the  remaining  nataralists  considering  them  Talneless  for  any 
other  than  specific  diagnosis. 

The  researches  of  Professor  Kolliker,  embodied  in  his  mono- 
graph, are  principally  confined  to  his  examination  of  tha 
type  specimens  of  Esper,  Duchassiang,  and  Michelotti. 

Mr.  Kent,  by  the  stndy  of  spicula  prepared  from  the  type 
specimens  of  Valenciennes  contained  in  the  Paris  Mnsenm,  and 
also  of  the  entire  organisms  and  spicaia  contained  in  the 
British  Museum  and  that  of  the  Boyal  College  of  Surgeons, 
in  addition  to  corroborating  to  a  great  extent  the  results 
arrived  at  by  Professor  Kolliker,  adds  testimony  of  his  own 
relative  to  a  number  of  species  not  alluded  to  by  that  writer, 
and  also  points  ont  the  true  zoological  affinities  of  numerous 
doubtful  species  of  Milne-Edwards,  as  indicated  by  the  charac- 
ters of  their  respective  spicula. 

Mr.  Kent  next  gives  us  a  brief  synopsis  of  the  system  of 
classification  now  most  universally  accepted  (that  of  Milne- 
Edwards)  of  the  order,  including  the  group  which  forms  the 
subject  of  his  communication,  and  which,  not  having  been 
before  published  in  the  English  language,  will  be  of  consider- 
able value  to  zoologists  in  general,  as  well  as  microscopists. 
He  then  proceeds  to  describe  the  genera  consecutively,  adding 
the  results  of  his  investigations  relative  to  the  characters  of 
their  spicula.  These  remarks  are  richly  illustrated  by  two 
plates,  in  Tuffen  West's  best  style,  containing  upwards  of 
ninety  distinct  forms,  and  the  majority  of  which  are  now 
figured  for  the  first  time.  These  figures  are  so  arranged  that 
the  observer  catches  at  a  glance  the  characteristic  forms  pre- 
dominant in  the  respective  genera ;  and  reference  to  the  two 
plates  is  sufficient-  to  show  what  an  endless  and  exquisite 
variety  of  form  these  calcareous  spicula  present,  and  in 
addition,  what  seal  and  labour  Mr.  Kent  has  bestowed  upon 
the  subject. 

The  facts  eliminated  by  Mr.  Kent  demonstrate  beyond  doubt 
the  high  importance  that  must  be  attached  to  the  modifica- 
tions of  the  spicula  in  onr  appreciation  of  the  generic  charac- 
ters of  the  Gorgonaoeaa. 

In  conclusion,  Mr.  Kent  would  impress  upon  zoologists  the 
necessity  that  greater  attention  than  hitherto  onght  to  be  paid 
to  the  structural  characters  of  the  whole  of  the  GorgonidsB, 
and,  on  the  other  hand,  less  to  that  of  mere  variation  in 
external  form. 

He  proposes  on  some  future  occasion  to  lay  before  the  Micro- 
scopical Society  further  details  regarding  the  specific  varieties 
of  the  spicula,  and  the  relative  positions  of  the  various  forms 
in  relation  to  the  common  polypary,  and  also  to  demonstrate 
that  thronghont  their  infinite  variety  one  law  of  uniformity 
essentially  prevails. 

ON  THE  GEOGRAPHICAL  DISTRIBUTION  OP 

THE  CONIFER^. 

BT  ROBEBI  BROWN,  F.L.S. 

HE  following  general  conclusions  may  be  drawn  : — 
1.  Conifena  are  fonnd  all  over  the  globe,  but 
they  affect  cool  situations.  Whenever  a  northern 
species  wanders  southward  of  the  region  where  it 
obtains  its  maximum  of  development  (such  as  Abiea  Douglasii 
to  Mexico),  it  climbs  to  an  elevation  where  the  mean  tempera- 
ture approximates  to  that  in  which  it  is  found  farther  north- 
ward, and  vice  versa, 

2.  Each  species  spreads  in  the  direction  of  the  least  (a) 
meteorological  change,  and  (/3)  physical  ehange.  Mountain 
ranges  are,  next  to  meteorological  conditions,  the  most  impor- 
tant elements  affecting  the  range  of  species. 

3.  Each  species  has,  in  all  likelihood,  an  isotherm  of  its 
own,  and  the  whole  order  only  prospering  within  certain  Hmits, 
these  limits  not  being  very  wide. 

4.  Temperature  is  not  so  important  to  the  growth  of  ooni- 
fer®  as  moisture,    This  is  the  aU*important  element  in  the 


growth  of  forests ;  the  great  steppes  of  Asia  and  prairies  of 
America  being  almost  entirely  due  to  the  absence  of  sufficient 
moisture  for  the  prosperity  of  trees.  Trees  require  at  least 
from  15  to  16  in.  of  rain  during  the  growing  season.  The 
dense  forests,  for  instance,  of  the  western  slope  of  the  Cascades, 
are  wholly  due  to  the  abundant  supply  of  rain  that  region 
obtains.  Its  effect  is  well  seen  in  the  treeless  aspect  of  San 
Diego,  in  Southern  California,  which  has  an  annual  rainfall  of 
only  8^  in.,  while  Sitka,  in  the  territory  of  Alaska,  is  deloged 
under  the  enormous  rainfall  of  nearly  7i  feet  per  annum ! 

5.  Each  species  has  a  region  where  it  obtains  its  maximum 
of  development.  Out  of  this  region  it  decreases  in  individuals, 
as  well  as  iu  the  vigour  and  general  appearance  of  these 
individuals. 

6.  Each  natural  genus  seems  to  have  been  created  in  the 
centre,  in  which  the  greater  number  of  its  species  is  fonnd. 
That  these  centres  of  creation  have  undergone  many  modifica- 
tions by  great  geological  changes  since  their  original  creation 
there  can  be  but  little  doubt,  and  many  of  these  anomalies  of 
the  distribution  of  plants  may  be  thus  explained.  The  qnes- 
tion  of  the  origin  of  these  species  does  not,  I  conceive,  come 
within  the  province  of  this  paper.  With  the  modification 
stated,  I  consider  that  I  am  justified  in  saying  (though  with 
much  diffidence,  as  many  illustrious  naturalists  hold  an  entirely 
contrary  opinion)  that  the  idea  of  specific  centres  is  not  jet 
established  as  a  "  perfect  delusion."'  When  we  find  a  large 
number  of  closely  allied  species  of  a  genus  wholly  confined  to 
one  limited  district,  we  may  conclude  that  these  species  have 
originally  sprung  from  some  parent  type. 

7.  The  range  of  species  is  no  way,  however,  limited  to 
systematic  classification,  species  of  one  genus  being  found  in 
widely  distant  localities.  There  may,  however,  have  been  some 
original  connection  between  these  localities. 

8.  It  is  most  erroneous  to  say  that  in  every  case  climate, 
elevation,  <&c.,  do  not  affect  the  distribution  of  plants  and 
animals.  Whatever  may  have  been  the  effect  of  former  geo- 
logical and  physical  changes — as  exemplified  in  distributing  the 
Malayan  flora  and  fauna — this  is  not  so  in  some  other  parts  of 
the  world,  such  as  North-west  America,  &c. 

9.  Geological  structure  of  a  country  has  a  considerable 
influence  in  limiting  the  distribution  of  a  species — for  instance, 
Sequoia  smnpervirens,  is  bounded  by  the  metamorphic  sand* 
stone  of  the  coast  range,  and  the  line  of  junction  between  the 
carboniferous  rocks  of  the  Illinois  region  with  the  cretaoeons 
and  tertiary,  is  a  distinct  limitation  of  many  species  of  trees— 
by  rendering  the  soil  more  porous  and  drier. 

Such,  in  a  few  words,  are  a  few  of  the  general  conclusions  I 
have  arrived  at  as  far  as  I  have  gone.  I  beg  that  they  will 
be  received  merely  as  primUice — a  sort  of  programme  of  a 
more  extended  essay  which  I  may  crave  permission  to  lay  before 
the  society  at  another  time.  I  may  mention,  that  since  this 
paper  was  written,  the  treatise  of  Dr.  Hildebrand,  '*  Die  Yer- 
breitung  der  Conifem  in  der  Jetztzeit  und  in  den  friiberen 
geologischen  Perioden,"  ^  who  also  quotes  Th.  Beinling,  Ueher 
die  geographische  Vei'hreiht/iig  der  Gonifeni  has  reached  me. 
As  both  authors  appear  to  treat  the  subject  from  a  totally 
different  stand-point  from  mine,  I  have  nothing  to  remark 
regarding  their  elaborate  memoirs  further  than  to  recommend 
their  general  accuracy  and  the  painstaking  work  displayed  in 
them, — Transactiona  of  tlie  Botanical  Society  of  Edinburgh, 


'Weather  Signs. — The  following,  aajs  the  Farmer,  may  be  worthy 
of  a  oomer : — "  An  old  gentleman  informed  me  that  he  had  made  it  a 
constant  practice  for  the  last  fifty  years,  daring  the  frost,  to  watch 
a  mole-hill,  and  had  always  found  that  if  the  mole  threw  np  fresh 
earth  within  forty-eight  honrs  the  frost  woold  be  gone.  He  was  ad« 
vised  to  do  this  by  his  father." 


1  B«nthami  AddrMs  to  the  JAanma  8o<ri«ty,  ICaj  H  IMS.  JProefWiMfi, 
IzzTlii. 

>  VtrhtndlunQtn  dn  NatwrkiHoritchtn  Vtr^htM  dtr  .^rviwIteJkii  SkeinUmii  uni 
IF«i^p»irfnff.    kwaito  H41fte..^Baiw,  ISSl,  p.  19S. 
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GALVANOSCOPIO  LANTERN. 

BY  EDWIN  SMITH,  M.A. 

lYING  occasion  to  exhibit  to  an  audience  some  of 
my  recent  experiments  on  the  electrical  phenomena 
of  plants,  I  was  obliged  to  invent  some  means  of 
throwing  the  image  of  the  index  of  a  sensitive 
galvanometer  npon  a  screen,  I  did  not  want  to  nse  the  electric 
light,  or  to  add  the  weight  of  even  a  small  mirror  to  the  astatic 
needles;  otherwise  a  bright  spot  of  light  might  have  been 
made  to  indicate  the  deflections  on  the  plan  of  a  Thompson's 
galvanometer.  After  a  good  many  trials  of  various  expedients 
I  hit  npon  the  following,  which  I  found  to  answer  my  purpose 
admirably.  It  is  an  application  of  the  principle  of  the  magic 
lantern,  and  is  at  once  simple  and  effective.  It  requires  no 
stronger  light  than  that  afforded  by  a  large  belmontine  lamp. 
The  hands  of  the  operator,  not  being  wanted  for  troublesome 
adjustments  of  the  illumination,  are  at  liberty  for  the  perform- 
ance of  his  experiments.  The  apparatus  is  also  inexpensive. 
No  iron  must,  of  course,  enter  into  its  structure.  I  made 
mine  of  wood,  with  brass  screws,  only  adding  a  copper  chimney 
to  the  box  which  contained  the  lamp.  The  light  thus  inclosed 
is  placed  in  the  focus  of  a  large  condensing  lens.  A  circular 
aperture  is  left  in  the  lamp-box  of  the  same  size  as  the  lens  for 
that  purpose.  The  rays  being  made  parallel  by  the  condenser 
fall  upon  a  mirror  behind,  sloped  at  an  angle  of  45°,  and  are 
thus  thrown  upwards  past  the  moving  index  of  the  galvano- 
meter. This  index,  formed  of  the  lightest  possible  stem  of 
grass,  is  fixed  at  right  angles  to  the  upper  needle,  and  projects 
horizontally  over  the  lower  mirror  before  mentioned.  Just 
above  the  index  and  in  the  top  of  the  box  are  placed  the  front 
lenses  of  a  magio  lantern,  which  throw  divergent  rays  upon  a 
second  mirror,  also  inclined  at  a  suitable  angle,  by  which  they 
are  finally  cast  upon  the  white  screen.  It  is  best  to  adjust 
the  lower  mirror  first  with  regard  to  the  light,  then  to  adjust 
the  sliding  lenses  till  a  distinct  black  image  of  the  index  is 
obtained  stretching  across  a  bright  field.  The  front  and  the 
back  of  this  apparatus  may  be  made  movable  to  enable  one  to 
get  at  the  interior  when  necessary.  An  upright  narrow  case 
of  cardboard,  strengthened  by  two  parallel  ends  of  wood,  should 
be  placed  so  as  to  contain  the  arrangements  for  suspending  the 
needles  and  prevent  gusts  of  air  from  disturbing  them.  Two 
mercury  cups  may  be  drilled  behind  the  box  in  the  thick  board 
which  forms  its  bottom,  and  which  should  project  beyond  the 
sides,  for  the  purpose  of  carrying  three  or  four  levelling-screws. 
Every  part  of  the  box,  inside  and  outside,  must  be  stained 
black. 

I  can  strongly  recommend  the  above  contrivance  to  the  notice 
of  teachers  and  lecturers.  A  popular  audience  seems  to  under- 
stand the  clock-like  movements  of  a  black  finger  upon  a  screen 
more  readily  than  the  linear  motions  of  a  bright  spot.  The 
spectators  feel  as  if  they  saw  the  needle  itself  which  is  being 
deflected  by  voltaic  currents. — Cheniical  Neiva, 


HINTS  ON  PRESERYING  LARV^. 

BY  11.  PRYBR. 

|OME  two  years  ago,  seeing  some  preserved  larvss  in 
the  possession  of  Mr.  Bond,  I  became  desirous  to 
know  the  method  by  which  they  were  prepared ;  and, 
after  a  good  many  experiments,  I  attained  success. 
Believing  that  there  are  many  others  who  would  like  to  be  in- 
formed of  the  niodtka  operandi,  1  have  pleasure  in  giving  them 
the  result  of  my  experience,  as  follows  : — 

Having  procured  a  larva,  immerse  it  in  a  solution  of  alum 
or  pyroligeneouB  acid  for  a  short  time ;  then  gently  squeeze 
the  inside  out,  upon  or  between  pieces  of  blotting-paper,  taking 
care  not  to  tear  or  enlarge  the  anal  orifice.  After  having  ex* 
tracted  »U  the  moistn^e  and  intestines,  insert  in  the  aperture 


a  bent  glass  blow-pipe,  having  a  bulb  in  the  middle,  and  infiate 
the  larva  over  a  spirit-lamp,  having  a  flat  piece  of  zinc  fixed 
over  the  flame.  Holding  the  tube  so  that  the  larva  does  not 
touch  the  zinc  plate,  blow  gently,  until  it  is  quite  dry  and 
hard.  This  requires  great  care,  as  it  is  liable  to  scorch;  and, 
if  the  skin  be  only  partially  dry,  it  will,  although  apparently 
finished,  become  indented  or  depressed  in  those  places  where  it 
is  not  thoroughly  hardened.  To  ascertain  if  the  operation  be 
complete,  cease  blowing,  and  draw  in  the  breath  gently ;  when, 
if  the  larva  is  not  dry,  it  will  shrivel  up,  and  must  be  inflated 
again  immediately ;  if,  on  the  other  hand,  it  is  dry,  it  will  re- 
main distended  to  its  natural  size  and  appearance.  To  prevent 
the  head  from  being  extended  too  much,  dry  all  the  body 
except  the  first  and  second  segments,  take  the  larva  away  from 
the  spirit-lamp,  and  press  the  head  into  its  natural  position, 
afterwards  drying  it  at  some  distance  from  the  flame,  vdthout 
blowing  through  the  tube.  If  the  larva  require  colouring 
(as  almost  all  green  larvsB  do),  some  very  finely  powdered  dry 
colour  (rather  darker  than  the  original  colour  of  the  larva) 
must  be  introduced  into  the  skin  after  it  is  thoroughly  dry.  To 
get  the  colour  evenly  on  the  inside  of  the  skin,  it  must  be 
rolled  about  in  the  hand.  In  order  to  direct  the  heat  on  to 
any  particular  place,  a  small  hole  (about  the  size  of  the  head 
of  a  pin)  should  be  made  in  the  centre  of  the  piece  of  zinc. 
This  will  be  found  to  be  particularly  useful,  when  finishing  the 
head  of  the  larva,  as  above  described.  The  object  of  having 
the  glass  tube  bent  is  that  the  head  is  then  above  the  level  of 
the  flame ;  and  the  bulb  is  to  prevent  any  moisture  from  the 
mouth  running  down  the  tube  into  the  inside  of  the  larva.  I 
generally  put  a  piece  of  blotting-paper  in  the  mouthpiece  of 
the  tube. 

The  inflation  while  the  larva  is  over  the  lamp  must  be  kept 
up  without  intermission.  This  is  very  easy  after  a  little 
practice,  and  does  not  cause  any  exertion,  as  the  breathing  is 
carried  on  through  the  nose. 

A  larva  should  be  kept  without  food  for  a  day  before  being 
killed,  as  it  is  almost  impossible  to  extract  the  food  that  it  has 
just  eaten ;  and,  after  the  larva  is  dried,  this  shows  in  an  ugly 
black  patch  just  behind  the  head. 

Very  frequently  it  occurs  that,  while  blowing,  the  larva  will 
slip  off  the  tube ;  this  can  be  prevented  by  tying  a  thin  piece  of 
cotton  round  the  end  of  the  tube  and  the  last  pair  of  olaspers. 
It  is,  however,  as  well,  if  possible,  to  dispense  with  tying  the 
larva  on  the  tube,  as  it  very  often  distorts  the  shape  of  the  last 
segments. 

The  best  larva  for  a  first  experiment  is  one  that  has  no 
bright  colours  and  is  not  hairy;  such  as  Noctua  xantho' 
grapha. 

The  reason  for  putting  the  larva  in  pyroligneous  acid,  or  a 
solution  of  alum,  is  to  harden  the  skin,  so  that  it  may  not  be 
inflated  too  much ;  and,  if  hairy,  to  prevent  the  hairs  from 
falling  out  whilst  being  handled. 

When  preserving  a  .brightly-coloured  and  hairy  larva,  such 
as  Bombyx  Neustria,  I  generally  starve  it  until  it  is  nearly  dried 
up,  and  then  kill  it  and  take  the  inside  out.  In  conclusion,  I 
would  remark  that  some  amount  of  patience  is  requisite  to 
insure  success.  Any  further  particulars  or  explanations  that 
may  be  required  I  shall  be  most  happy,  if  possible,  to  afford, — 
Entomologist* 6  Monthly  Magazine, 


New  Carving  Machine. — ^In  the  machine  invented  by  Mr.  Gear, 
of  Newhaven,  U.S.,  the  wood  to  be  carved  is  fastened  firmly  to  the 
bed  by  movable  olamps,  adjustable  to  salt  any  required  size  of  wood, 
and  the  cutters  are  fastened  to  a  spindle  moved  by  a  universal  joint 
in  any  direction  npon  the  bed  of  the  machine.  The  ontter  is  guided 
by  hand,  the  guide  resting  against  the  pattern.  The  carving  can  be 
ganged  to  any  required  depth,  and  made  to  conform  to  any  required 
pattern.  A  fan  blows  away  chips  as  fast  as  they  are  produced,  leaving 
the  work  constantly  in  view  of  the  operator.  The  same  tool  that 
outs  the  morUse  also  outs  the  tenon,  the  two  pieces  of  wor]c  to  be 
dovetailed  b^ing  clamped  together  to  the  end  of  the  table, 
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A    NEW    GARDEN    PLANT. 


A    NEW    GARDEN    PLANT    {BABLEBIA    LICHTEN. 
STElNIANA.i  NEES  TON  ESENB.). 

BV  HAXWKLL  T.  UASTBRa,  H.D.,  F.L.S. 

IHIS  is  ono  of  the  most  peculiar-lookiag  plants  we 
have  ever  bad  the  fortane  to  see,  and  thongh  it  is 
destitute  of  the  attractive  colours  nhich  render  so 
man;  of  its  felloir  Acaothada  Bach  favonrites  in  odt 
stoTes,  it  is  verj  far  from  inelegant.  The  etructnre  of  the 
flonera,  and  the  arrangements  appareatlj  intended  to  prereDt 
crois- fertilization  and  to  aecare  Helf-fecandation,  invest  it  with 
additional  attractions  for  the  plant  lover.  We  will  first  give  a 
general  description,  and  then  allude  to  some  of  the  more  strik- 
ing peculiarities  of  the  plant. 

The  shmb  is  covered  over  its  whole  sarface  with  close,  white, 


hoar;  down.  The  branches  are  slender,  virgate,  sab-angnlsr. 
The  leaves  are  opposite,  1-2  inches  in  length  or  longer,  linear- 
lanceolate,  entire,  mncronate,  with  a  central  rib  and  numeroai 
arched  veins,  tapering  at  the  base  into  a  very  short  stalli.  Tbe 
flower-Bpikes  are  aiillary,  2-3  inches  long,  ovoid  or  ohlong,  oon- 
sisting  of  a  large  noniber  of  closelj  packed  overlapping  bracta, 
all  tamed  to  the  fore  or  lower  part  of  the  ^ike  (second).  Each 
hruct  is  ovate-aenminate,  mncronate,  spine-toothed,  1-ribbed, 
with  prominent  and  curved  veins,  and  an  inch  to  an  inch  and  a 
half  long.  The  cal;x  consists  of  four  sepals  in  two  rows;  the 
two  enter  sepals  are  appressed,  the  posterior  one,  B,  nearest  the 
stem  issnborbionlate,  mncronate,  spine-toothed,  andciUate,man]f 
ribbed,  abcnt  an  inch  long ;  the  antmor  aepol,  a,  nearest  to  Uie 
bract  is  similar  to  the  preceding,  teeth  smaller  and  unarmed; 
these  two  sepals  project  at  the  sides  bejond  the  bracts,  and 
completely  hide  the  two  inner  sepals  r,  wbicb  decnssate  with 
the  onter  ones,  than  which  they  are  mnoh  smaller  (i-inch  long, 
one  line  broad),  linear,  spathnlate,  acnte,  ciUat«,  at  the  hue. 
On  the  posterior  side  of  the  flower,  between  tlie  two  inner  sepala, 
is  a  vaoant  space,  apparently  indicating  the  position  of  a  fifth 
suppressed  sepal.  The  corolla  d  is  slightly  larger  than  the  inner 
sepals,  of  a  brown  colour,  tubular,  tube  compressed  from  back 
to  front,  dilated  at  the  base ;  its  limb  is  divided  into  five  ibnt, 
ovate,  erect,  overlapping  lobes,  two  external  to  the  three  othns, 
and  all  so  tightly  appressed  that  they  close  the  month  of  the 
corolla.  Stamens  5,  attached  to  the  tube  of  the  corolla  a  litile 
below  its  month — 2  fertile,  3  sterile;  filaments  erect,  haiiy; 
anthers  of  fertile  filaments  erect,  adnate,  sagittate,  oblong,  black, 
2-celled — cells  splitting  lengthwise,  and  towards  the  centre  of 
the  flower.  PoUen  grains  large,  globose,  reticnlated.  Oraiy 
aboDt  two  lines  long,  oblong-ovoid,  compressed  from  back  to 
front,  2-eelled,  with  aiile  placentas  :  ovnles  4,  two  in  each  cell, 
eoah  Orbicular,  ascending,  the  lower  one  overlapping  the  upper 
one.  Style  cylindrical,' ultimately  longer  than  the  coiollt, 
curved  at  the  apex,  where  it  terminates  in  an  obliquely  truncated 
stigma.  The  frnit,  which  we  hare  not  seen,  is  described  as 
tetragonal. 

The  inflorescence,  with  it«  curious  one-sided  arrangement  oF 
bracts,  resembles  in  general  appearance  that  of  some  composil«, 
aaOorlina,  botic  lateral,  not  terminal.  Theoonstruction  ofthe 
flower  seems  to  favour  self-fertilization,  as  will  be  seen  from  tbe 
following  facts :  the  two  outer  sepals  are  closely  pressed  together, 
so  that  it  is  not  altogether  easy  to  separate  them ;  the  edge  of 
the  larger  of  the  two  sepals  is  spiny,  and  the  teetJi  would  leem 
rather  to  deter  than  favour  the  access  of  insects.  The  corolla 
is  completely  concealed  within  the  sepals,  its  lobes  are  also 
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tightlj  appr«ued  and  clip  the  stigmatic  end  of  the  atjie,  and 
prevent  its  passage  from  the  floner.sa  that  the  BtigmaiB  alwajs 
inclnded.  If  jonng  fiawer-bads  be  examined,  the  style  will  be 
seen  to  be  erect  and  straight  (g),  but  as  the  style  lengthens  and 
comes  into  contact  with  the  lobes  of  the  corolla,  its  farther  pro* 
greas  is  arrested,  it  becomes  carved  (r),  and  in  the  fally 
developed  flower,  s,  the  style  forms  a  complete  loop,  owing  to 
the  stigma  being  retained  within  the  corolla.  Snch  are  the  ap- 
pearances presented  by  the  flower,  and  the  inferences  deduced 
from  them.  We  have  had  no  opportnnity  of  testing  how  far 
tliom  inferences  are  borne  out  in  practice.  For  specimens  of 
this  aiDgnlar  plant  we  are  indebted  to  Mr,  W.  Ball.  Fig.  1 
shows  a  branch  with  the  nndor-side  of  the  inflorMcencc ;  Gg.  2 
shows  the  details  of  the  flower,  a  and  a  are  the  two  enter 
■epale,  natural  size,  forced  open,  showing  the  erect  flower  in  the 
centre;  c  represents  the  two  inner  sepals,  Hcparated,  natural 
sise;  d  shows  the  corolla,  enlarged;  e  is  a  section  showing  the 
arraiigement  of  its  lobes ;  g  aod  f  represent  ovaries,  with  the 
young  B^le  beginoingto  become  curved. — Gardenen'  Ghronich. 


Flumbaso. — A  Cejlon  paper  sajs,  that  if  the  world  wants  plain- 
bkgo,  and  iM  willing  to  give  »  gooi  price  for  it,  Ce;lou  can  supply  the 
•rant.  Fresh  diBcoveriea  of  the  mineral  are  oonstantly  made.  Shonld 
niniiig  oontinne  at  the  rate  of  the  put  few  jdutb,  GoTemment  will 
have  to  r^ulate  the  pnrsntt  with  Tefsrenoe  to  the  eafety  of  the  people, 
otbenriee  lives  will  be  lost  from  foul  aii  and  the  collapse  of  badly- 
formed  pits.  We  obBerre  that  the  Chamber  of  Commeroe  foond  the 
specimens  oCtbiB  minenl  sent  some  time  ago  from  Hambantotte  to  be 
defective,  from  the  praaenoe  of  "  mst,"  or,  as  the  natives  call  it, 
"  water-mark."  The  progreaa  of  this  staple  export  has  been  from 
46,000  cwt.  to,  in  mnnd  anmbers,  200,000,  The  quantity  has  cou- 
■ideiably  more  than  qoadrapled  in  five  years,  and  more  than  doubled 
in  the  last  es  oompared  with  the  previons  season. 


REVIEWS   OF   BOOKS, 

L'HoTnme  Primitif,  Par  Tjonia  Fiottier,  Onvrage  illustr^  de 
30  Seines  de  la  Vie  do  I'Homme  primitif,  etc.  Paris: 
Hacbette,     1870.< 

PARAPHRASING  the  Shakspearian  exclamation,  we  may 
well  aay  of  M.  Figaier,  "  Forsooth,  a  great"  compiler  ! 
There  Ja  no  subject  in  science  which  is  too  comprehensive  or  too 
intricate  to  stay  the  intrepid  hand  of  the  French  popnlariser 
of  scientific  knowledge.  Botany,  Geolt^ty,  Entomology,  Herpeto- 
logy  have  all  been  dealt  with  by  M.  Figaior,  after  U.  FJguier'a 
own  fikshion,  and  now  ho  has  laid  hands  on  the  hitherto  sacred 
realm  of  prehietoricBrcbEeology,  anil,  as  a  consequence,  we  have 
before  as  a  hnge  and  handsome  volume,  in  which  we  must 
admit  that  scissors  and  paste  have  not  been  spared.  Bnt,  as 
we  have  often  had  to  say  before,  when  speaking  of  M.  Figuier'a 
labours,  we  are  diasatisSed  with  the  resnlt  taken  tovt-enUer. 
The  illustrations,  so  far  as  they  are  conflned  to  scientific  ol^ects, 
are  eicellent,  and  they  are  not  less  nnmerons  than  good  ;  Jo. 
deed,  this  part  of  the  work  is  so  very  perfect,  that  picto- 
rially  a  concise  acoonnt  is  rendered  of  the  gradnal  evolu- 
tion of  man  from  the  savage  to  the  civilized  condition.  When 
we  come  to  eramine  the  text,  we  are  compelled  to  be  far  leas 
complimentary  to  the  aathor.  It  is  not  that  there  is  not 
abundance  of  matter,  and  matter,  too,  which  is  often  taken 
from  very  excellent  sources,  bat  it  ia  the  author's  mode  of 
digesting  the  facts  of  which  we  complain,     M,  Fignier  Is  not  a 
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savant,  he  is  merely  a  scribe.  His  early  traming,  if  it  was 
scientific,  mast  have  been  given  in  a  very  bad  school.  Hence 
we  find  that  preconceived  ideas,  irrationalisni,  prejudice,  and 
dogmatic  expression  abound  thronghont  hfs  writing,  and  de- 
prive his  teachings  of  any  valne  they  might  otherwise  pos- 
sess, in  developing  the  minds  of  his  readers.  As  mere  records  of 
scientific  facts,  the  compilations  of  this  author  are  in  some 
respects  of  very  high  merit ;  and,  as  we  have  already  said,  in 
illustration  they  surpass  the  popular  works  of  English  and 
German  writers ;  but  as  works  calculated  to  inculcate  a  sound 
scientific  method  of  reasoning  from  facts  up  to  generalizations 
and  laws,  we' must  say — and  we  should  not  be  dealing  conscien- 
tionsly  with  our  readers  were  we  reticent  on  this  point — that 
M.  Figuier's  works  are  the  last  we  should  think  of  putting  into 
the  hands  of  youth.  It  is  a  great  and  important  responsibility, 
that  which  rests  with  the  man  who  commends  a  work  which 
may  give  a  bias  to  the  mind  of  youth,  a  turn  which  may  lead 
it  toward  truth  or  from  it,  for  ever ;  for 

"  Just  as  the  twig  is  bent,  the  tree  's  inclined ; " 

and  feeling  this,  we  cannot  approve  of  M.  Figuier's  mode  of 
dealing  with  opinions  which,  we  will  not  say,  he  disbelieves,  but 
which  he  disl&es.  It  is  very  easy  to  get  rid  of  the  theories  of 
an  adversary  by  saying  that  they  are  rubbish,  and  it  is  a 
method  which  M.  Figuier  affects  to  a  very  great  extent ;  but 
it  is  one  which  is  just  as  applicable  to  one  side  as  to  another, 
and  it  is  one  which  utterly  deprives  a  scientific  work  of  any 
quality  beyond  that  of  being  simply  curious.  To  some  persons 
this  may  seem  unimportant ;  they  will  say,  perhaps,  that  what 
we  want  are  facte,  and  that  the  anthor  gives  us  these.  To 
this  we  should  not  object  much  did  M.  Figuier  confine  himself 
to  facts ;  but  as  he  proceeds  to  generalization,  he  should  do  so 
impartially, — and  he  does  not.  Bot  is  not  the  whole  aim  of 
scientific  teaching  to  lead  us  to  inferences  which  shall  convey 
some  truthful  idea  of  the  laws  of  the  universe  P — and  we  are 
sorry  to  think  that  in  not  a  few  instances  M.  Figuier's  pro- 
cesses of  argumentation  are  rather  of  the  ex  cathedra  type. 

There  is,  too,  a  little  too  much  of  self-glorification  about  the 
manner  in  which  our  author  explains  the  natnre  of  the  task 
he  has  undertaken  and  the  difficulties  which  encompassed  it. 
It  is  not  too  much  to  say  that  it  is  simply  an  impertinence  to 
Science  to  commence  a  preface  in  the  following  words,  which  we 
qnote  from  M.  Figuier's  "  fore- word  " : — 

"  J'entreprenda  ici  d'ezposer  una  Scienoe  qui  n'ezistepas  enoore* 
Les  recherohes  oonoemant  rorigine  de  Thomme  sent  d^jk  en  nombre 
immense,  mais  ellea  n'ont  pas  6i6  co-ordonnees  avec  suite  et  m^thode. 
....  PerBonnejnsqa'ioin'a  entreprisde  le  d^broiuller,  et  d'^orirenn 
ouvrage  liS,  oomme  on  le  disait  an  dix-huiti^mo  si^le,  sor  tons  lea  f aits 
qui  oonoement  Thomme  anx  prumiers  temps  de  son  apparition  snr  la 
terre." 

Now,  though  in  the  end  of  the  preface  the  author  admits 
the  existence  of  Sir  Charles  Ly  ell's  Antiquity  of  Man  and  Sir 
John  Lubbock's  Prehiatoric  Man ;  and  though  in  part  of  the 
work  he  refers  to  Keller's  and  Nilsson's  treatises,  it  is  quite  clear 
that  he  regards  these  as  books  of  a  rather  inferior  order,  and 
as  being  terribly  uninteresting.  This  is  inexcusable.  But 
what  will  our  English  readers  say  when  they  read  the  follow- 
ing criticism,  w£ach  M.  Figuier,  with  all  the  audacity  of 
flippant  ignorance,  passes  on  the  classic  volume  of  the  greatest 
geologist  in  the  world  : — 

"  The  treatise  of  M.  Charles  Lyell,  upon  the  *  antiquity  of  man,' 
a  French  translation  of  whioh  appeared  in  1864,  is  but  a  series  of 
technical  descriptions  of  the  deposits  of  the  quaternary  period,  in 
which  traces  of  man  are  found.    There  is  no  order  in  all  these  notes, 

so  bizarrely  grouped  together Such  is  this  treatise  on  the 

*  antiquity  of  man,'  which  gives  a  singular  idea  enough  of  the  way  in 
which  the  English  geologist  prepares  Ids  works." 

As  to  the  subject-matter  of  the  work  before  us,  it  would  be 
needless  to  enter  upon  an  abstract  of  its  contents.  Suffice 
it  to  say  that  the  author,  following  the  scheme  of  divi- 
sion proposed  by  M,  Lartet,  describes  eeriaiim  the  relics  of 


primitive  man  which  have  been  discovered  in  various  parts  of 
the  world.  Thus,  much  in  the  same  order  as  that  followed  hy 
Sir  John  Lubbock  in  his  Prekistaric  Man,  and  in  his  exceUeot 
translation  of  Nilsson's  Stone  Age,  M.  Figuier  detoribes  in 
detail  the  weapons,  habits,  habitations,  and  ootemporaries  of 
the  men  of  the  rough -stone  period,  the  polished-stone  age,  the 
bronze  and  iron  epochs.  In  all  these  detoriptions  he  is,  of 
course,  Gallically  terse,  clear,  and  concise ;  in  &ot,  his  chai^era 
are  by  no  means  dry  reading,  and  as  they  contain  a  number 
of  facts  almost  new  to  many  readers,  they  will  be  found  of 
great  interest. 

We  must,  however,  caution  the  reader  against  too  readilj 
accepting  M.  Figuier's  assertions.  Many  of  these  are  lerj 
questionable,  and  some  are  distinct  mis-statements  of  fact 
We  cannot  afford  space  for  the  correction  of  all  the  French 
author's  errors ;  but  we  msy  point  out  a  few,  with  the  new  of 
putting  his  readers  on  their  guard.  Let  us  take,  for  instance, 
the  subject  of  the  celebrated  jaw-bone  discovery  at  Moolin- 
Qnignon,  with  which  the  name  of  M.  Boucher  de  Perthes  is  so 
memorably  associated.  Here  is  a  somewhat  rough,  but,  we 
think,  not  inaccurate  translation  of  M.  Figuier's  version  of  this 
historical  matter. 

"  On  the  20th  of  April,  1863,  M.  de  Qnatrefages  announced  to  the 
Institute  this  discovery  of  Boucher  de  Perthes,  and  he  pre- 
sented to  it  the  interesting  specimens  found  at  Abbeville.  This  iaftd- 
ligenoe  produced  a  great  sensation  in  England.  The  English  wranta 
who  were  especially  occupied  with  this  question,  Messrs.  ChriBty, 
Falconer,  Carpenter,  and  Busq  (sic) — came  over  to  Franoe,  and,  vitii 
M.  Boucher  de  Perthes,  examined  the  deposit  containing  the  ffint 
hatchets  and  the  human  jaw-bone,  and  *  they  vnanimo%t8ly  con^i«d 
the  exactitude  of  the  conclusion  drawn  by  the  indefatigc^le  archaxh 
logist  of  Abbeville.** 

This  is  one  solitary  specimen  of  M.  Figuier's  method  of  dealing 
with  historical  facts.  Those  who  have  read  Mr.  Busk's  capital 
account  of  the  jaw-bone  in  the  Natural  History  Eevieir,  published 
shortly  after  the  visit  to  Abbeville,  are  aware  of  the  nature  of 
the  unanimity  (!)  alleged  by  M.  Figuier,  and  they  will  remember 
how,  by  sawing  the  bone,  Mr.  Busk  showed  that  the  jaw  was  a 
recent  one,  which  some  clever  workman  had  placed  in  siiti  and 
thus  palmed  off  on  the  credulity  of  M.  Boucher  de  Perthes,  in 
a  manner  reminding  one  of  Mr.  Pickwick's  well-known  archaeo- 
logical investigations. 

M.  Figuier's  treatment  of  the  Darwinian  theory  and  the 
controversy  of  the  Neanderthal  and  Engis  skulls  is  equallf 
satisfactory  with  his  account  of  the  Abbeville  mare's-nest  He 
is  quaintly  humorous  d  ^opos  of  the  supposed  anthropoid 
character  of  the  Engis  skull,  for  he  says,  regarding  the  state- 
ment that  the  skull  is  a  well-developed  and  high  one : — 

**  Hippocrates-Huxley  says  Yes,  Galen-Vogt  says  No,  and  Cebns- 
Lyell  says  neither  Yes  nor  No." 

Of  the  page  plates  which  accompany  the  volume,  and  whick 
are  in  true  French  artistic  style,  from  the  pencil  of  M.  E. 
Bayard,  we  are  bound  to  confess  that  the  book  would  have  been 
much  better  without  them.     One  or  two  are  £ur  and  passable, 
the  remainder,  though  cleverly  drawn,  are  simply  monstioaB 
representations,   and   are    ridiculous   to    the    very    acme  of 
absurdity.    The  man  represented  in  all  is  from  the  same  modd, 
and  is  of  a  type  of  beauty  and  expression  such  as  might  be 
selected  for  either  a  Jupiter  or  a  Christ ;  the  ladies  are  unusu- 
ally pretty  and  piquant,  and  were  their  costume  a  little  less 
decolletee  they  would  recall  to  mind  the  faces  at  Gremome  or 
the  Burlington  Arcade ;  in  a  word,  as  samples  of  prehistoric 
mankind  they  are  preposterous — not  ideal,  bnt,  as  artists  would 
say,  "  idealized."     One  of  the  best  illustrations  in  the  volmne 
is  that  of  a  Swiss  prehistoric  lake  dwelling,  which  we  repro- 
duce on  p.  223,  bnt  this  is  taken  from  the  noble  treatiBe  by 
Keller.     In  conclusion,   we  can   only  express   a  hope  'ihat 
Messrs.  Chapman  &  Hall,  who  are  about  to  issue  an  English 
translation  of  this  work,  will  take  some  st^s  to  correct  its  mis^ 
takes  and  "  blot  out  all  its  iniquities." 


»  Tb«  itftUci  ar«  curt.— Bstiiwbs, 


Ibroh  S,  1S70.J 
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CORRESPONDENCE. 


Tlie  •*  Iiondon »»  Mounting  Solution. — Mr.  Sanford,  of  Bedlion- 
sqoare,  has,  says  the  British  Journal  of  Photography,  forwarded  to  us 
a  aample  of  a  new  print  mountant,  bearing  the  name  at  the  head  of 
this  paragraph.  It  is  semi-flaid  in  a  Yery  warm  room,  becomes 
thoroughly  liquefied  when  placed  in  a  Yesad  of  moderately  hot  water, 
but  at  the  normal  temperature  of  the  present  month  it  is  quite  gela- 
tinified.  A  special  adYantage  of  this  preparation  is,  that  prints  may 
be  moonted  on  any  kind  of  paper  with  entire  freedom  from  cockling. 
Sixtoe  we  got  the  sample  of  the  **  London  Mounting  Solution,"  we 
haTO  used  it  on  ecYeral  occasions,  an4  always  with  undiminiebed 
bieasnre, 


-•^•- 


Ife  it  diitinotly  to  be  borne  in  mind  that  we  do  not,  by  inMrting  letters,  oonrey 
any  opinion  f»Totur»ble  to  their  oontents.  We  opea  onr  columns  to  all,  without 
leaning  to  any ;  and  thns  supply  a  channel  for  the  publication  of  opinions  of 
all  shades. 

No  notice  whaterer  will  be  taken  of  anonjmous  eonununioations. 

We  cAunot  undertake  to  return  rejected  communications. 


Who  ABE  THS  Danaans  ? — From  Db.  Bbddoe. 

Deab  Sir, — While  thanking  you  for  your  friendly  reriew  of  my 
paper,  "  On  the  Stature  and  Bulk  of  Man,"  in  the  new  Yolume  of  the 
Anihropologieal  Memoirs f  I  should  be  glad  to  assure  you  of  my  ortho- 
dozy  as  to  the  Danaans.  I  am  far  from  confounding  them  with  the 
Danes,  of  which  heresy  you  seem  to  suspect  me, — I  know  not  why.  * 


Cliftoii,  Feb,  27. 


Yours  truly, 

John  Bhddob,  M.D, 


The  Society  op  Abts'  Libbabt. — From  W.  Lloyd  Wise. 

Sib, — Some  months  back  I  drew  attention  to  the  inconYcnient 
arrangement  of  the  Society  of  Arts'  Library,  and  suggested  a  way  of 
improYing  it.  The  letter  signed  '*  A  New  Member  "  in  the  Society  of 
Arts*  Journal  shows  that  my  complaints  were  well  founded,  and  that 
my  suggestion  as  to  improYements  was  at  least  deserYing  of  some 
consideration. 

I  haYe  since  written  to  the  editor  of  the  society's  journal,  but  for 
some  reason  best  known  to  those  '*  in  office,"  neither  of  my  letters  has 
been  published.  Under  these  circumstances  I  subjoin  a  copy  of  my 
last  letter  in  the  hope  that  you  will  faYOur  me  by  its  insertion  in  yoar 
Yaluable  journal,  and  perhaps  saYC  some  of  your  readers  from  being 
disappointed,  aa  '*  A  New  Member,"  myself,  and  others  haYe  been. 

Yonr  obedient  serYant,  W.  Lloyd  Wise,  M.8.A. 

Chcmdos  Cliambers,  Adelphi^  W,C.,  February  23. 

"  To  the  EiUtor  of  the  *  Society  of  Arts*  Journal.* 

"  Sir, — I  haYe  been  much  interested  by  the  letter  of  '  A  New 
Member '  in  your  last  issue,  and  I  quite  agree  with  the  suggestion  that 
the  society's  operations  haYe  now  assumed  a  magnitude  which  demands 
the  occupation  of  more  commodious  premises.  But  as  *  Bome  was  not 
built  in  a  day,'  neither  can  the  society  expect  to  find  new  premises 
exactly  suited  to  its  present  purposes  at  a  moment's  notice. 

"  I  would  not  for  an  instant  damp  the  energies  of  those  who  are 
disposed  to  exert  themselYes  to  secure  a  better  building  ;  but  I  con- 
tend that,  in  the  meantime,  we  should  make  the  bost^of  the  one  we 
haYe,  which,  as  a  matter  of  fact,  and  as  I  haYe  frequently  pointed  out, 
is  not  being  done. 

"  Yonr  correspondent  says,  *  I  have  more  than  once  or  twice  wanted 
to  consult  the  library,  but  the  library  itself  is  used  as  a  sort  of  ex- 
hibition room  for  models  and  pictures,  and  though  it  is  no  doubt 
desirable  to  haYe  exhibitions,  it  is  scarcely  fair  to  do  so  at  the  expense 
of  the  utility  of  the  society  in  other  ways.  The  reading-room  is  partly 
an  office,  and  partly  a  reference  room,  so  that  quiet  study  is  out  of  the 
question.  I  joined  the  society,  not  from  a  purely  philanthropic  motiYO, 
but  from  a  desire  to  aYail  myself  of  the  adYantages  it  offered,  content, 
howcYcr,  if  a  portion  of  my  subscription  went  towards  the  gfeneral 
good.  I  feel  somewhat  that  the  society  had  no  right  to  ask  for  my 
membership,  if  it  could  not  accommodate  me.' 

"  How  well  do  these  remarks  tally  with  the  following  passages  which 
I  extract  from  my  letter  of  0th  September  last,  to  the  Times ,  yIz., 
'  But  anybody  who  may  join  in  the  hope  of  finding  the  library  as 
serYioeable  as  might  reasonably  bo  expected  from  an  influential  society 
professing  to  do  so  much  in  promoting  technical  education,  and  so  forth, 
will  be,  as  I  haYe  been,  sadly  disappointed.' 

"  '  Although  there  is  a  fine  room  aYailable,  it  has  been  thought  proper 
to  lumber  it  up  for  years  past  with  a  lot  of  old  and  dirty  models  and 
scraps  of  metal  in  glass  cases,  which  in  their  present  state  and  posi- 
tion, can  be  of  no  use  to  anybody.' 

"  And  now  I  come  to  the  question  of  what  should  be  done  to  make 
the  most  of  the  society's  present  house,  pending  the  appearance  of  *  a 
new  house.' 

"  To  begin  with,  the  society  appears  to  be  attempting  too  much  for 
its  present  resources,  and  in  so  doing,  is  actually  neglecting  one  of  the 
first  duties  to  its  members, — that  is,  to  proYide  cYcry  accommodation 
in  the  library. 

"  At  present  the  exhibitions  and  the  library  are  alike  failures,  because 
there  is  not  the  couYenience  required  for  both :  hence  it  is  clear  that 
one  of  the  two  things  should  be  abolished  for  the  present;  it  is 
equally  dear  that  this  must  not  be  the  library.  The  general  impor- 
tance  of  the  Ubrary  demands  that  it  should  take  precedence  oYer  the 


A  The  ansver  to  Dr,  9eddoe  is  1  From  the  oontext.— Bxvxbwib, 
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other  matters  which  are  now  permitted  to  render  it  oomparatiyely 
ueelees,  and  therefore  I  soggeated  months  ago  that  '  the  hirge  room 
on  the  gronnd  floor,  which  is  at  this  time  neither  one  thing  nor  another, 
shonld  be  converted  into  a  commodious  libraxy  and  reading-room, 
which  wonld  be  a  credit  to  the  society,  and  a  real  convenience  to  its 
members/  The  present  cumbersome  glass  cases  might  be  either  modi- 
fled  or  superseded  by  Qther  oases  of  a  more  suitable  hind;  and 
although  the  details  of  the  alterations  might  require  some  little  con- 
sideration, yet  there  can  be  no  doubt  as  to  the  practicability  of 
adapting  the  large  room  on  the  ground  floor  to  suit  the  requirements 
of  those  members  who  may  desire  to  use  the  library.  It  may  be  said 
that  the  present  cases  have  been  costly,  and,  furthermore,  that  the 
proposed  alterations  would  involve  somelittie  expenditure ;  butalthough 
this  may  be  so,  common  sense  will  dictate  the  exx>ediency  of  expending 
a  few  pounds  to  save  an  old  and  influential  society  from  that  utter 
disgrace  which  a  continuance  of  the  present  state  of  things  must 
inevitably  bring  down  upon  it 

"  Your  obedient  servant, 

"W.  Lloyd  Wise." 


Transient  Hemiopsia. 


Sib, — Having  read  with  interest,  in  Scientific  Opinion,  Feb.  23, 
your  report  of  Mr.  Hubert  Airy's  paper  '*  On  a  Distinct  Form  of 
Transient  Hemiopsia,*'  and  having  myself  been  subject  to  very  similar 
attacks  between  the  ages  of  12  and  17,  and  once  at  the  age  of  36, 1 
feel  it  not  improbable  that  my  own  experience  may  tend  to  elucidate 
the  subject,  and  possibly  suggest  relief  from  suffering. 

The  blindness  would  come  on  quite  suddenly;  more  than  once 
while  looking  at  a  tablecloth  woven  with  scarlet  and  blue ;  often 
while  dressing  for  breakfast,  when  a  portion  of  the  left  side  of  my  face 
would  disappear  in  the  glass.  The  obliterating  mass  appeared  to  me 
like  overlapping  black  bubbles,  occasionally  tinged  with  gold,  but 
always  rolling  and  growing  outwards  to  the  right,  tiU  every  object 
had  lost  its  left  half. 

This  would  continue  from  15  to  20  minutes,  when  it  passed  off,  and 
was  succeeded  by  8  hours  of  intense  headache,  with  nausea,  numbness 
in  the  hand,  and  the  greatest  difficulty  in  expressing  myself.  If  I 
sang,  I  had  to  practise  over  what  I  had  to  say  in  order  to  be  under- 
stood, as  the  syllables  would  come  wrongly  strung  together. 

Hoping  to  shorten  suffering,  I  had  been  in  the  habit  of  immediately 
taking  an  emetic,  but  this  appeared  to  make  the  attacks  more  frequent. 
Once,  feeling  very  cold  during  the  blindness,  I  drank  a  cup  of  strong 
g^inger-tea,  and  for  the  first  time  no  headache  at  all  followed.  Instead, 
therefore,  of  lying  down  in  a  darkened  room,  I  went  about  my  usual 
occupations,  but  discovered  that  the  numbness  and  the  difficulty  of 
speech  were  still  present,  which  surprised  me,  as  I  had  always  attri- 
buted the  latter  to  the  effect  of  severe  pain.  In  succeeding  attacks  I 
always  resorted  to  ginger-tea,  with  invariably  the  same  res^t.  I  have 
known  hot  pickles  succeed  equally  well  in  other  cases.  A.  B. 


Assuming  the  Name  op  Sowbrby. — From  C.  Sowebby. 

Sib, — An  advertisement  has  appeared  in  Scientific  Opinion  in 
which  it  is  stated  that  I  **  have  assumed  the  name  of  Sowerby."  Allow 
me  to  inform  you  that  the  business  of  my  late  father,  G.  B.  Sowerby, 
has  been  in  my  possession  since  1853 ;  and  in  1856,  I  became  the 
owner  of  it  by  purchase.  As  the  statement  of  which  I  complain  is 
utterly  devoid  of  truth,  and  likely  to  do  me  a  great  injury  in  my  busi- 
ness, I  shall  feel  obliged  by  the  insertion  of  this  letter. 

I  am,  Sir,  your  obedient  servant, 
Londmii  Feb.  27.  C.  Sowebby. 


A  New  Insecticide. — M.  Cloez,  who  is  engaged  at  the  garden  of 
the  Paris  Museum,  has  invented  what  he  considers  a  complete  annihi. 
later  for  plant-lice  and  other  small  insects.  This  discovery  is  given 
in  the  Revue  Horticole,  with  the  endorsement  of  its  distinguished 
editor,  E.  M.  Oarri^re.  To  reduce  M.  Cloez's  preparation  to  our 
measures,  it  will  be  sufficiently  accurate  to  say,  take  3^  oz.  of  quassia 
chips,  and  5  drachms  of  stavesacre  seeds,  powdered.  These  are  to  be 
put  in  7  pints  of  water,  and  boiled  until  reduced  to  5  pints.  When 
the  liquid  is  cooled,  strain  it,  and  use  with  a  watering-pot  or  syringe, 
as  may  be  most  convenient.  We  axe  assured  that  this  preparation  has 
been  most  efficacious  in  France,  and  it  will  be  worth  while  for  our 
gardeners  to  experiment  with  it.  Quassia  has  long  been  used  as  an 
insect-destroyer.  The  stavesacre  seeds  are  the  se^  of  a  spedee  of 
larkspur,  or  Delphinium,  and  used  to  be  kept  in  the  old  drug  stores. 
Years  ago  they  were  much  used  for  ap  insect  that  found  its  home  in 
the  human  head,  but  as  that  has  fortunately  gone  out  of  fashion,  it 
may  be  that  the  seeds  are  less  obtainable  than  formerly.  The  staves- 
acre  seeds  contain  Delphine,  which  is  one  of  the  most  active  poisons 
known,  and  we  have  no  doubt  that  a  very  small  share  of  it  would 
prove  fatal  to  insects. 
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BeeretoriM  of  Boeietiet  will  obJieo  lu  by  tegalurly  Ibnrardmg  "  Abrtneti  of 
Prooeedinga ;  "  sad  tbey  would  do  mueli  to  enbaaoe  tke  intarMt  and  MeoM 
of  tiieir  meetingi  if  they  would  enable  lu  to  publish  in  aatidpstiaii  <*Bo1kM 
of  papers  to  be  read."  _^_____ 

ROYAL  SOCIETY. 

Thubsday,  Fbbbuaby  24th. — The  following  papers  were  read.— 
"Note  on  oertain Lichens,"  by  John  Stenhouse,  LL.D.,  F.RS., Ac- 
Through  the  kindness  of  W.  Garruthers,  Esq.,  of  the  Botaaioal  De> 
partment  of  the  British  Museum,  I  obtained  a  oonsideral>Ie  quantity  of 
lichens  from  the  neighbourhood  of  Moffiat  in  Scotland.  These  wen 
Cladonia  rangiferinaf  and  a  mixture  of  Usnea  harhaia  and  £remtii 
prunastrii  the  latter  of  which  were  carefully  separated  by  picking^a 
somewhat  tedious  operation,  as  they  were  much  interlaced. 

Usnea  harhata. — ^In  order  to  extract  the  usnic  acid  from  this  lieheD,  it 
was  macerated  for  about  thirty  minutes  with  a  dilate  solution  of  sodio 
carbonate,  squeezed,  again  treated  once  or  twice  in  a  similar  mamwr, 
and  the  turbid  solution  precipitated  by  a  slight  excess  of  hydroeblorie 
acid.  The  crude  dark-green  acid  thus  obtained  was  mixed  with  milk  of 
lime  and  a  considerable  quantity  of  warm  water  (40*  C),  filtered,  and 
the  clear  lemon-oolonred  solution  of  usnate  of  calcium  aoidalated  wii2i 
hydrochloric  acid.  The  acid  was  thus  precipitated  in  pale  yellow  flodn, 
which  were  collected. 

The  reason  that  I  adopted  this  modification  of  the  prooess  I  fonnerlj 
proposed,*  is,  that  although  usnic  acid  readily  dissolves  in  milk  of  lime 
when  it  has  been  extracted,  yet  in  order  to  exhaust  this  and  other  con- 
pact  lichens,  it  requires  to  be  treated  a  great  many  times  if  lime  be 
employed,  whilst  two  or  three  are  sufficient  with  oarbonate  of  aodiuii. 

The  partially  purified  usnic  acid  obtained  in  the  manner  aboye  de> 
scribed,  was  easily  rendered  quite  pure  by  taking  advantage  of  tbe 
peculiar  property  which  this  acid  possesses,  of  forming  an  iusohible 
calcium  salt  when  boiled  with  lime.    The  crude  yellow  acid  was  plaoed 
in  a  flask  with  a  quantity  of  water  and  an  excess  of  slaked  lime,  and 
the  mixture  boiled  for  twenty  minutes  or  half  an  hour.    The  insolaUA 
calcium  usnate  was  collected,  well  washed  with  hot  water,  and  the  lims 
then  removed  by  boiling  it  with  a  slight  excess  of  hydrochloiio  adi 
The  tolerably  pure  usnic  acid  was  then  coUected,  and  well  washed  with 
boiling    water.     It  was  advisable  to  continue  the  digestion  with 
hydrochloric  acid  for  half  an  hour,  as  it  rendered  the  aoid  more  compact 
and  easy  to  collect.    By  this  alternate  treatment  with  lime  and  acid,  a 
large  quantity  of  some  dark-coloured  impurity  was  removed.    Thii 
forms  the  best  prooess  for  recovering  usnic  aoid  in  a  state  of  tolerable 
purity  from  residues. 

It  was  found,  however,  to  be  better,  when  considerable  qnantitiea  of 
usnic  acid  were  to  be  prepared,  to  boil  the  pale  yellow  usnic  aoid  paste, 
as  obtained  by  precipitation  from  the  lime  solution,  witha  small  qoantitj 
of  water,  to  which  strong  caustic  soda  solution  was  gradually  added, 
sufficient  to  dissolve  nearly  the  whole  of  the  usnic  acid.  It  was  then 
set  aside  to  crystallize,  and  when  cold  the  very  dark-coloured  superna- 
tant mother-liquor  decanted,  and  the  crystals  of  sodic  usnate  washed 
once  or  twice  by  decantation,  with  a  smaJl  quantity  of  oold  water.  It 
was  then  redissolved  and  recrystallized  once  or  twice  in  the  suae 
manner. 

The  nearly  pure  sodic  usnate  was  now  dissolved  in  a  oonsideiable 
quantity  of  hot  spirit,  filtered,  and  the  boiling  solution  strongly  aeidii- 
lated  with  acetic  acid.  The  usnic  acid  then  separated  in  fine  needles, 
which  when  cold  were  collected,  well  washed  with  oold  spirit  (in  whieh 
they  are  almost  insoluble,)  and  recrystallized  from  boiling  spirit  to 
render  them  quite  pure. 

When  the  quantity  of  aoid  operated  on  was  but  small,  the  best 
means  was  to  dissolve  it  by  means  of  caustic  soda  solution  in  a  kEge 
quantity  of  boiling  spirit,  filter  from  the  insoluble  impurities,  and 
strongly  acidulate  with  acetic  acid.  The  nearly  pure  usnic  acid  which 
crystallizes  out  in  large  needles  when  the  solution  cools,  was  collected, 
washed,  and  recrystallized  two  or  three  times  from  spirit. 

I.  '130  grm.  usnic  acid  gave  '298  grm.  carbonic  anhydride  and  *000 
grm.  water. 

II.  '245  grm.  usmic  acid  gave  '564  grm.  carbonic  anhydride  and  *188 
grm.  water. 

I.              n.  Hema. 
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I.  was  purified  by  boiling  with  lime,  and  JI.  by  repeated  orystalHza- 
tion  of  the  crude  aoid. 

In  the  analysis  published  by  W.  Knop,  Bochleder,  and  Heldt,  and 
also  by  myself  in  1848,  the  carbon  is  about  *75  per  oent.  higher  than 
the  above,  and  the  formula  deduced  from  it  was  0  ^  ^  H ^  ^  O ,.     Hi 


1  Ann,  Cktm,  Pharm.,  toI.  Ixviii.  p.  93.  *  Ibid.,  vol.  oxrii.  p.  94fi. 
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O,,  which  I  hare 


from  hiii  analyses  proposed  the  formulae, 
adopted. 

Usnate  of  Sodium, — This  was  best  prepared  by  adding  one  part  pare 
nanio  aoid  to  twenty  of  boiling  water,  and  then  sufficient  oaustio  soda 
solution  to  dissolve  nearly  the  whole  of  the  acid,  filtering  and  setting 
aside  to  crystallize. 

After  one  reorystaUization  it  was  subjected  to  analysis. 

I.  '598  grm.  usnate  of  sodium  gave  '114  grm.  sulphate  of  sodium. 

II.  *864  grm.  usnate  of  sodium  gave  '168  grm.  sulphate  of  sodium. 

I.  II.  Mera. 
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This  salt  crystallizes  in  pale  yellow  silky  needles,  is  not  very  soluble 
in  cold  water,  but  more  so  in  spirit.  It  is  readily  decomposed  by  car- 
bonic anhydride ;  so  much  so,  that  when  pure  sodium  usnate  is  exposed 
for  some  time  to  the  atmosphere,  it  absorbs  otfrbonic  acid,  and  is  no 
longer  completely  soluble  in  water.  By  passing  a  current  of  carbonic 
anhydride  through  its  aqueous  solution,  the  usnic  acid  is  entirely  pre- 
cipitated. 

Calcium  Usnate, — When  pure  usnic  acid  was  moistened  with  spirit, 
and  then  rubbed  up  in  a  mortar  with  milk  of  lime,  it  combined  and 
formed  a  deep  ydlow  paste,  which  on  the  addition  of  more  water  and 
filtration,  yielded  a  lemon-coloured  solution,  containing  calcium 
usnate  and  hydrate.  When  the  solution  was  heated  it  became  turbid, 
and  after  boiling  some  time,  the  whole  of  the  usnic  aoid  was  deposited 
MB  an  insoluble  calcium  compouud,  in  the  form  of  small  deep  yellow 
rhomboidal  crystals.  Although  I  made  several  analyses  of  this  com- 
pound, prepared  at  different  times,  I  was  unable  to  obtain  it  of  a  con- 
stant composition,  probably  owing  to  its  being  mixed  with  variable 
quantities  of  calcium  carbonate  and  hydrate. 

The  formation  of  this  insoluble  calcium  salt  is  very  characteristic 
of  usnic  acid,  and  is  an  excellent  test  of  its  presence.  As  with 
the  sodium  salt,  carbonic  anhydride  entirely  decomposes  the  cal- 
cium compounds.  Usnic  acid  apx>ears,  therefore,  to  be  a  very  feeble 
acid. 

An  attempt  was  made  to  prepare  ethylic  ^i^-nate  by  treating  usnate 
of  silver  with  ethylic  iodide,  but  without  success.  When  usnic  acid 
was  treated  with  bromine  it  was  completely  decomposed,  and  converted 
into  an  orange-coloured  uncrystallizable  resin. 

Evemia  prunastri — Evemic  Acid. — The  evemic  and  usnic  acids  that 
this  lichen  contains  were  extracted  by  the  lime  process,  which  consists 
in  macerating  the  lichen  two  or  three' times  successively  with  milk  of 
lime  for  about  half  an  hour  each  time.  The  solution  of  the  mixed 
acids  was  then  filtered,  precipitated  by  a  slight  excess  of  hydrochloric 
acid,  and  the  precipitate  collected  and  dried.  In  order  to  extract  the 
evemic  aoid  from  the  mixture,  it  was  agitated  for  about  five  minutes 
with  four  parts  boiling  alcohol  and  filtered.  The  acids  remaining  un- 
dissolved were  treated  two  or  three  times  with  the  same  quantity  of 
boiling  alcohol,  and  the  dissolved  evemic  aoid  precipitated  by  the 
addition  of  an  equal  bulk  of  water.  By  this  means,  the  evemic  acid, 
being  readily  soluble  in  boiling  alcohol,  was  in  a  great  measure  sepa- 
rated from  the  usnic  aoid,  which  dissolves  with  difficulty  in  that  men- 
struum unless  digested  with  it  for  a  considerable  time.  The  crude 
evemic  acid  thus  obtained  amounted  to  about  on^third  of  the  mixed 
adds,  and  was  purified  by  rei>eated  crystallization  from  strong  spirit, 
taking  care  not  to  digest  it  for  any  length  of  time.  The  process  is 
much  facilitated  by  completely  removing  the  mother-liquors  by 
Bnnsen's  vacuum  filter. 

*  Pure  evemic  aoid,  as  has  been  already  described  by  myself  ^  and 
Uesae,^  consists  of  aggregations  of  minute  needles,  melting  at  164°  C 
It  is  a  feeble  acid,  and  does  not  decompose  solutions  of  bicarbonate 
of  aodinm  in  the  oold  ;  as,  however,  the  adhering  colouring  matter  is 
somewhat  soluble  in  that  menstruum,  it  may  be  employed  to  free  the 
crude  add  to  a  great  extent  from  that  impurity.  The  solution  of  oal- 
dom  evemate  is  decomposed  by  a  long-continued  current  of  carbonic 
anhydride,  which  precipitates  calcic  carbonate  and  unaltered  evemic 
add. 

On  theoretical  grounds  it  has  been  stated^  that,  by  the  action  of 
potassic  or  baric  hydrates,  evemic  acids  should  be  resolved  into  orsel- 
linio  and  eveminic  acids.  This  prediction,  however,  is  incorrect,  as  I 
find,  as  formerly  stated,*  that  eveminic  acid  is  the  only  fixed  product. 

Tettahrom-evernie  Acid, — Perfectly  dry  and  finely-powdered  evemio 
acid  was  treated  in  the  cold  with  a  slight  excess  of  dry  bromine,  large 
quantities  of  hydrobromic  aoid  were  given  off,  and  a  brominated  com- 
pound produced.  In  order  to  prevent  any  portion  of  the  acid  encaping 
bcomination,  the  product  was  finely  powdered  and  again  treated  with 
bromine.    After  standing  some  time  to  allow  the  excess  of  bromine  to 


•  Ann.  Ckem.  Pkarm.,  toI.  Ixriii.  p.  81.  ♦  iiW.,  rol.  cxvii.  p.  2»8. 

*  WaH»*t  Diet,  Ckem.^  rol.  it.  p.  611.     «  Ann,  Ckem,  Pharm.,  toI.  IxtHI.  p,  88. 


volatilize,  the  finely  powdered  compound  was  well  washed  with  bisul- 
phide of  carbon,  to  remove  the  last  traces  of  bromine,  and  a  small 
quantity  of  a  resinous  body  which  is  produced  at  the  same  time.  Two 
or  three  crystallizations  from  boiling  spirit  render  it  quite  pure. 
When  subjected  to  analysis,  it  gave  the  following  results : — 

I.  '312  grm.  acid  gave  '362  grm.  carbonic  anhydride  and  '067  grm 
water. 

II.  '321  grm.  acid  gave  *373  grm.  bromide  of  silver. 

II. 
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This  analysis  agrees  very  well  with  the  formula  C, ,  H^^,  Br^  O,, 
four  equivalents  of  hydrogen  in  evemio  acid  being  replaced  by 
bromine. 

Tetrabrom-ovemic  aoid  is  rather  soluble  in  hot  alcohol,  from  which 
it  crystallizes,  on  standing  some  time,  in  small  colourless  prisms.  It 
is  insoluble  in  water  and  bisulphide  of  carbon,  slightly  soluble  in  hot 
benzol,  and  readily  in  ether,  which  when  quickly  evaporated  leaves  it 
as  a  transparent  colourless  resin ;  it  melts  at  161**  C.  The  acid  is 
very  soluble  in  alkaline  solutions,  which  on  evaporation  dry  up  to  a 
gummy  mass.  When  heated  with  concentrated  sulphuric  acid  it 
decomposes. 

Usnic  Acid  from  Evernia  prunastri. — The  usnic -acid  left  undissolved 
in  the  preparation  of  evemic  acid  usually  retained  traces  of  that  acid 
even  after  repeated  treatment  with  alcohol,  but  this  was  entirely  re- 
moved by  boiling  with  lime,  as  described  in  the  first  part  of  this  paper. 
This  decomposed  and  removed  the  evemic  acid  and  other  impurities, 
leaving  the  usnic  acid  in  the  form  of  an  insoluble  calcium  salt.  The 
aoid,  when  freed  from  lime  and  purified,  melted  at  202°  C,  and  by 
analysis  gave  the  following  results  : — 


I.  '409  grm.  usnic  acid  g^ave  "939  grm. 
•188  grm.  water. 

carbonic 

I. 

62-03 
511 

anhydride  and 

Cig      =     216     «     62-43 
Hia     -=       18     =       5-20 
0^        «     112     ==     32-37 
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From  the  above  analyses  it  will  be  seen  that  the  usnic  acid  from 
Eveitiia  prunastri  is  identical  in  composition  with  that  from  Usnca 
harbata.  It  has  the  same  melting-point,  and  agrees  with  it  in  all  its 
other  properties. 

Cladonia  rangiferina, — In  1848^  I  extracted  the  lichen  acid  from 
Cladonia  rangiferina,  and  by  analysis  found  it  to  have  the  same  com- 
position as  usnic  acid,  with  which  it  agrees  very  closely  in  its  pro- 
perties. Hesse,  however,  observed'  that  this  acid  had  a  different 
melting-point  (175°  C.)  from  ordinary  usnic  acid  (203"  C),  and  pro- 
posed, therefore,  as  it  so  closely  resembled  ordinary  usnic  acid  in  its 
general  character,  to  call  it  /3-usnic  acid. 

Cladonic  Acid,  Q-Orcin. — I  formerly  obtained'^  j3-oroinby  subjecting 
to  destructive  distillation  a  mixture  of  the  acids  from  Cladonia 
rangiferina  and  various  species  of  Usnea,  but  I  have  lately  found  that 
ordinary  usnic  acid,  melting  at  203°  C,  obtained  from  Evemia 
prunastri,  Rainalina  calicaris,  and  the  various  Usneas,  does  not  yield 
a  trace  of  /3-oroin  when  distilled,  whilst,  on  the  contrary,  the  acid  ex- 
tracted from  Cladonia  (Hesse's  /3-usnic  acid  melting  at  175°  C.)»  on 
being  subjected  to  the  same  treatment,  yields  /3-orcin ;  thus  showing 
a  marked  difference  in  the  products  of  its  decomposition  from  ordinary 
usnic  aoid,  as  well  as  in  its  melting-point.  Under  these  circumstances, 
therefore,  I  think  it  would  be  better  to  name  the  acid  from  Cladonia 
rangiferina  "  oladonic  acid,"  instead  of  )3-usnic  acid,  as  proposed  by 
Hesse. 

I  expected  to  have  been  able  to  subject  oladonic  acid  to  a  more 
careful  examination,  and  procured  for  that  purpose  a  quantity  of 
Cladonia  rangifei'ina  from  the  neighbourhood  of  Moffat.  Unfortunately, 
however,  it  was  not  gathered  until  the  beginning  of  December,  and  I 
was  surprised  to  find  that  it  contained  scarcely  a  trace  of  oladonic  or 
any  similar  acid.  I  intend  to  obtain  a  now  quantity  next  summer, 
when  I  hope  to  be  more  successful. 

I  cannot  conclude  this  paper  without  acknowledging  the  efficient 
assistance  I  have  received  from  Mr.  Charles  £ .  Groves. 

"On  the  successive  Action  of  Sodium  and  Iodide  of  Ethyl 
upon  Acetic  Ether,"  by  E.  Frankland,  F.B.S.,  and  B.  F.  Duppa, 
F.E.S. — In  a  paper  by  Mr.  J.  Alfred  Wanklyn,  bearing  the  above  title, 
and  published  in  the  last  number  of  the  Procvediniji^  of  the  Roi/al 
Society,  vol.  xviii.  p.  91,  the  author  refers  to  our  memoir  on  the  same 
subject  printed  in  the  Philosophical  Transactions  for  1866,  vol.  clvi. 


7  Ann,  Ckem,  Pharm.,  vol.  IxTiii.  p.  9d. 
9  Ibid.,  Tol.  IxTiU.  p.  1(M. 


<*  Ibid.,  Tol.  czrii.  p.  847. 
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p.  37,  and  expresses  his  opinion  tliat  onr  interpretation  of  the  nature 
of  the  reaction  most  be  erroneona  because  it  involTes  the  disengage- 
ment of  hydrogen.  This  opinion  is  founded  upon  certain  experiments 
which  Mr.  Wanklyn  has  himself  made,  and  which  are  described  in  the 
nomber  of  Liebig's  Annalen  for  January,  1869,  and  in  the  CJiemical 
Society* 8  Journal^  vol.  ii.  p.  371. 

In  reference  to  this  opinion  we  have  to  remark,  first,  that  it  is 
founded  upon  experiments  which  differ  essentially  from  our  own ;  and 
second,  that  eyen  the  results  obtained  in  those  experiments  by  the 
author  do  not  warrant  the  conclusion,  at  variance  with  ours,  which  he 
has  drawn  from  them,  viz.,  that  the  evolution  of  hydrogen  in  this  re- 
action is  inadmissible. 

The  reaction,  the  theoretical  explanation  of  which  Mr.  Wanklyn 
seeks  to  controvert,  is  described  in  the  Philosophical  TranscLctionSf 
vol.  dvi.  p.  38,  as  follows : — "  When  acetic  ether  is  placed  in  contact 
with  sodium  it  becomes  hot,  and  a  considerable  quantity  of  gas  is 
evolved,  which,  after  being  passed  first  through  alcohol  and  then 
through  water,  bums  with  a  non-luminous  flame,  and  the  products  of 
combustion  do  not  produce  the  slightest  turbidity  on  agitation  with 
baryta-water.  In  fact  the  gas  is  pore  hydrogen.  When  the  action  I 
is  complete,  the  liquid  solidifies  on  cooling  to  a  mass  resembling  yellow  i 
beeswax.  By  putting  the  sodium  into  the  acetic  ether  as  just  de- 
scribed, it  is  difficult  to  conduct  the  operation  to  completion,  owing 
to  the  liquid  gradually  assuming  such  a  thick  and  pasty  condition  as 
to  prevent  the  further  action  of  the  sodium."  Owing  to  the  difficulty 
of  carrying  the  reaction  far  enough  in  this  way  we  frequently  employed 
a  modification  of  this-  process,  which  is  minutely  described  in  the  same 
memoir.  The  modification  consiBted  in  placing  the  sodium  in  a  sepa- 
rate vessel  and  causing  the  acetic  ether  to  distil  continuously  over  it ; 
thus  the  portions  of  acetic  ether  still  unacted  upon  were  brought, 
again  and  again,  into  contact  with  the  sodium,  whilst  the  non- volatile 
product  of  the  operation  was  retained  in  a  lower  vessel.  As  we  acted 
upon  several  pounds  of  acetic  ether  at  once,  the  operation  frequently 
lasted  several  days,  and  during  the  whole  time  torrents  of  hydrogen 
tvere  evolved.  The  temperature  of  the  liquid  in  the  distillation  vessel 
was  allowed  to  rise  to  130°  C,  and  the  amount  of  sodium  consumed 
was  not  much  less  than  one  atom  for  each  molecule  of  acetic  ether 
employed. 

Wo  have  made  several  attempts  to  determine  quantitatively  the 
Yolnmo  of  hydrogen  g^ven  off  from  a  known  weight  of  sodium,  and  also 
from  a  known  weight  of  acetic  other,  but  in  neither  operation  could 
wo  obtain  a  trustworthy  result.  In  the  first  case  because  the  sodium, 
which  fuses  during  the  reaction,  breaks  up  into  a  vast  number  ^f  very 
minute  globules,  the  final  disappearance  of  which  in  the  highly-coloured 
and  pasty  product  it  is  impossible  to  verify.  In  the  second  case, 
because  the  thickening  of  the  liquid  prevents  the  reaction  being 
puHhed  far  enough  to  decompose  the  whole  of  the  acetic  ether  em- 
ployed. In  a  quantitative  experiment,  in  which  4'857  grammes  of 
acetic  other  were  acted  upon  by  sodium  in  slight  excess,  344*79  cub. 
ccntims.  of  hydrogen  at  0°  C,  and  760  millims.  pressure  were  obtained. 
If  one  molecule  of  acetic  ether  had  lost  one  atom  of  hydrogen, 
615*9  cab.  centims.  of  gas  ought  to  have  been  collected.  It  was  evi- 
dent, however,  that  a  large  proportion  of  acetic  ether  still  remained 
unattacked  at  the  close  of  the  experiment. 

Such,  then,  was  our  mode  of  operating ;  the  hydrogen  evolved  was 
allowed  freely  to  escape,  the  whole  process  was  conducted  at  the  ordi- 
nary atmospheric  pressure,  and  the  temperature  varied  from  the 
boiling-point  of  acetic  ether  to  130°  C.  Moreover,  the  acetic  ether 
used  was  prepared  with  the  greatest  care,  so  as  to  insure  the  absence 
of  alcohol  and  water.  By  our  method  of  preparation,  described  in  the 
memoir  already  cited,  no  traces  of  the  former  could  be  detected  even  \ 
in  the  crude  ether ;  nevertheless,  it  was  first  placed  for  several  days 
over  fragments  of  fused  calcic  chloride,  which  apparently  remained 
perfectly  dry  and  unaffected ;  it  was  then  in  some  cases  boiled  for 
ten  days  or  a  fortnight  upon  many  pounds  of  sodium-amalgam,  which 
we  find  to  be  entirely  without  action  upon  pure  acetic  ether,  whilst  it 
rapidly  attacks  and  removes  alcohol,  if  the  latter  be  added  even  in 
very  small  proportion  to  the  acetic  ether.  When  acetic  ether,  so 
treated,  and  then  distilled  from  the  sodium-amalgam,  was  brought  into 
contact  with  the  sodium,  an  abundant  evolution  of  hydrogen,  imme- 
diately commenced,  and  continued  during  the  entire  treatment,  which, 
as  already  remarked,  frequently  lasted  several  days.  The  general 
impression,  however,  produced  upon  us  by  the  whole  of  our  opera- 
tion was,  that  the  evolution  of  hydrogen  was  not  quite  so  great  as 
that  theoretically  required  by  the  reactions  which  we  believe  to  take 
place ;  nevertheless,  it  was  obvious  that  no  equations,  from  which  free 
hydrogen  was  excluded,  could  possibly  correctly  express  the  chemical 
changes  effected  in  this  action.  Certain  experiments  were  undertaken 
to  trace  the  missing  hydrogen,  but  as  they  have  not  hitherto  been 
completed  we  will  not  further  allude  to  them  here. 

We  now  turn  to  Mr.  Wanklyn'a  mode  of  experimenting.  This  is 
not  stated  in  his  communication  to  the  Boyal  Society,  but  is  given 
in  the  Journal  of  the  Chemical  Bociciyy  vol.  xvii.  p.  371,  and  in  the 
Ann,  Chem.  u,  Vharm.,  for  January,  1869,  as  follows  : — 

Experiment  1. — *'  I  sealed  up  a  quantity  of  sodium  with  acetate  of 


ethyl,  which  h<jtd  heen  very  car^Uy  deprived  of  alcohol  and  Kater^ 
and  weighed  the  tube  containing  these  materials.  I  then  heated  the 
tube  to  ISO*"  C.  for  some  time,  until  the  contents  had  changed  from 
liquid  to  solid.  After  opening  the  tube  and  allowing  any  gas  thst 
might  have  formed  to  escape,  I  weighed  it  again.  The  lose  amounte^l 
to  0*5  t7i.  100  parts  of  acetic  ether.** 

Experiment  2. — "  5  cub.  centims.  of  good  acetate  of  ethyl  and  03 
grm.  of  sodium  were  sealed  up  in  a  small  glass  tube  and  heated  in  a 
water-bath  to  100"*  C.  until  aU  the  sodium  had  disappeared.  The  tabo 
was  then  opened  under  water ;  the  evolved  gas  measured  25  cab.  cen- 
tims. at  ordinary  temperature,  but  at  O''  C.  and  760  millim.  pressore 
and  dry,  it  measured  23  cub.  centims.  If  the  volume  of  hydrogen  be 
calculated,  which  is  equivalent  to  0*3  grm.  sodium,  it  will  be  foond 
to  be  140  cub.  centims." 

Experiment  3. — "  Another  specimen  of  acetic  ether,  which  was  pro- 
pared  with  greater  care,  evolved  no  gas  by  the  action  of  potassiom 
or  sodium." 

It  is  thus  evident  that  whilst  we  allowed  aU  evolved  gas  freely  to 
escape,  Mr.  Wanklyn  operated  in  sealed  tubes  under  great  preeenxo— 
an  alteration  in  the  conditions  of  the  experiment  which  might  well 
lead  to  a  modification  of  the  result.  Mons.  L.  CaQletet  has  reoe&tij 
shown  that  the  evolution  of  hydrogen  from  zinc  and  hydrochloric  acid 
is  gradually  diminished  and  finally  stopped  under  increasing  preaBiin; 
and  the  same  chemist  also  finds  that  the  evolution  of  hydrogen  from 
sodium  amalgam  and  water  is  diminished  and  finally  stopped  in  a 
sealed  tube.  It  follows  from  these  experiments  that  preasnre  retaidi 
or  even  interrupts  a  reaction  in  which  a  permanent  gas  is  evolved, 
whilst  it  is  known  to  exercise  little  or  no  influence  upon  other  chemioai 
changes  in  which  no  evolution  of  gaa  takes  place.  This  influence  of 
pressure  upon  certain  kinds  of  chemical  action  affords  an  explanation 
of  the  difference  between  the  results  of  Mr.  Wanklyn's  experiments 
and  our  own,  as  regards  the  evolution  of  hydrogen  during  the  action 
of  sodium  upon  acetic  ether.  We  can  confirm  his  observation  that 
sodium  dissolves  in  valeric  ether,  under  ordinary  atmospheric  preesoze, 
without  the  evolution  of  any  gas.  A  reaction,  whatever  its  ziataio 
may  be,  which  thus  proceeds  readily  with  ethylic  valerate,  can  aoaioelj 
be  impossible  with  its  homologue,  acetic  ether,  and  it  is  probable  that 
this  reaction  goes  on  side  by  side  with  those  which  we  have  described 
in  our  memoir ;  but  when  the  pressure  is  moderate  those  changes 
chiefly  take  place  which  involve  the  disengagement  of  hydrogen,  whilst 
under  the  great  pressure  arising  in  sealed  tubes  these  changes  are  more 
or  less  suppressed,  and  the  reaction  observed  by  Mr.  Wanklyn  oomes 
into  prominence. 

Lastly,  Mr.  Wanklyn's  own  experiments  scarcely  justify  his  mi- 
qualified  opinion  that  "  equations  which  assume  evolution  of  hydrogen 
in  these  reactions  are  inadmissible."  In  two  out  of  three  of  his  experi- 
ments, hydrogen  in  considerable  quantity  was  evolved ;  and  althoogh 
in  experiment  No.  2,  given  above,  he  attributes  the  hydrogen  to  the 
presence  of  alcohol,  yet  in  experiment  No.  1  its  origin  cannot  be  bo 
explained,  as  he  states  expressly  that  the  acetic  ether  employed  "  bad 
been- very  carefully  deprived  of  alcohol  and  water;"  yet  the  propor- 
tion of  hydrogen  evolved  in  this  case  was  much  larger  than  in  experi- 
ment No.  2. 

We  reserve  our  observations  upon  Mr.  Wanklyn*s  views  zegsrdiof 
the  changes  which  take  place  when  sodium  acts  upon  aoatio,  butyric, 
and  valeric  ethers,  until  the  publication  of  the  experimental  data  upon 
which  those  views  are  founded. 


CHEMICAL  SOCIETY. 


Febbuabt  17th. — Dr.  A.  W.  Williamson,  F.B.S.,  &o.,  president  in 
the  chair.  The  following  gentlemen  were  elected  feUows: — "&.  T. 
Atcherley,  T.  W.  Axe,  A.  H.  Bateman,  E.  Francis,  A.  Prangiey,  W. 
Pritohard,  L.  B.  Boss,  T.  0.  Bylands,  T.  Wills,  P.  Wright. 

An  account  was  given  by  Professor  Tyndall  of  his  reaearehes  on 
'*  The  Action  of  light  on  Gases  and  Vapours,"  illustrated  by  a  series 
of  beautiful  experiments. 

Dr.  Tyndall  began  by  remarking  that  it  had,  for  the  last  tan 
years,  been  his  endeavour  to  make  radiant  heat  a  means  of  getting 
an  insight  into  the  working  of  the  atomic  forces,  or,  in  other  wordi, 
into  the  state  which  is  called  chemical  combination.  Whilst  puzsmng 
his  experiments  with  luminous  waves  on  matter  in  a  finely  divided 
state,  he  waa  forced  to  imagine  moleoulea  and  atoms;  indeed,  his 
belief  in  the  existence  of  atoms  is  founded  more  upon  those  phynoal 
evidencea  than  upon  the  oonedderationa  which  are  current  in  the 
chemical  world.  If  he  had  to  give  up  the  notion  of  atoms,  and  to 
replace  that  conception  by  the  abatraot  idea  <rf  multiple  proportioDB, 
he  would  feel  completely  at  a  loss  how  to  account  for  changes  in  the 
physical  properties  of  matter.  After  these  introductory  xemarks,  the 
lecturer  proceeded  to  the  main  subject.  The  apparatus  which  seorred 
to  illustrate  the  statements  consisted  of  a  glass  tube,  about  8  ft.  in 
length  and  about  3  in.  internal  diameter,  dosed  at  each  end  by  glass 
disks.  This  tube,  after  having  been  exhausted  by  an  air-pump,  was 
partially  filled  with  dry  air  which  had  been  permitted  to  bubble 
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through  the  liquid  whose  yaponrs  were  to  be  examined.    The  ooa 
denaed  beam  of  an  electric  lamp  was  now  oansed  to  pass  throngh  the 
tnbe  from  end  to  end. 

Since  the  aim  of  these  ezi>eriments  is  to  render  visible  the  chemical 
action  of  light  upon  yapoars,  substances  hare  been  chosen,  one,  at 
least,  of  whose  prodacts  of  decomposition  by  light  has  so  high  a 
boiling-point  that,  as  soon  as  it  is  formed,  it  is  precipitated.  Nitrons 
oxide  gas,  the  yaponrs  of  amylio  iodide,  amylic  nitrite,  benzol,  &c., 
mixed  with  some  air  which  had  passed  throngh  hydrio  nibrate  or  hydric 
chloride,  were  fonnd  well  suited  for  this  purpose.  In  all  oases,  no 
matter  what  the  nature  of  the  yapour  was,  if  only  employed  in  a 
sufficiently  attenuated  state,  the  yiaible  action  commenced  with  the 
formation  of  a  blue  doud,  which,  in  some  instances,  was  of  the 
deepast  azure  tinge,  riyalling  the  colour  of  the  purest  Italian  sky. 
When  a  cell  containing  some  of  the  liquid  whose  vapours  were  to  be 
eouunined  was  inserted  between  the  lamp  and  the  tube,  no  clouds  were 
formed  within  the  tnbe — ^the  luminous  waves  traversing  the  liquid  had 
been  deprived  of  their  acting  power.  When  polarized  light  was  sent 
through  the  tube,  the  blue  cloud  was  visible  only  in  one  direction, 
the  direction  varying  according  to  the  position  of  the  Niool  prism. 
When  the  short  diagonal  of  the  Niool  was  vertical,  the  blue  doud  was 
seen  when  the  spectator's  eye  looked  horizontally  upon  the  tube,  not 
otherwise.  As  soon  as  the  prism  was  turned  round  its  axis,  the  blue 
cloud  was  only  seen  when  the  line  of  vision  fell  vertioally  upon  the 
experimental  tnbe. 

After  concluding  his  account  of  this  highly-interesting  subject, 
Professor  Tyndall  showed  some  of  the  experiments  bearing  on  his 
researches  npon  Dost,  quite  recently  communicated  at  the  Boyal 
Institution.' 

LINNEAN  SOCIETY. 

Fbbbuart  17th.-^G.  Bentham,  Esq.,  president,  in  the  chair.    Mr. 

B.  B.  Sharpe  was  elected  a  fellow.  The  following  papers  were  read : — 
"Notes  on  the  Tree-ferns  of  British  Sikkim,  with  Descriptions  of 
Three  New  Species,  and  Supplemental  Bemarks  on  their  Belations  to 
Palms  and  Cyoads,"  by  Mr.  J.  Scott  (illustrated  by  an  extensive 
aeries  of  drawings),  "On  the  Commelynaoeaa  of  Bengal,"  by  Mr. 

C.  B.  Clarke ;  botii  communicated  by  Thomas  Anderson,  M.D. 
Extiact  of  a  letter  from  Dr.  H.  E.  Hance  to  Dr.  Hooker,  dated 
Whampoa,  October  14,  1869,  and  giving  a  highly  interesting  account 
of  the  botany  of  the  White  Cloud  (Pakwan)  Hills,  near  Canton. 


ETHNOLOGICAL  SOCtETT. 


FcBRVABT  22nd. — ^ProfcssoT  Huxley,  F.B.S.,  president,  in  the  chair. 
Mr.  £.  Backhouse  was  announced  as  a  new  member. — By  the  courtesy 
of  Ihr.  Lookhurt,  a  calva  from  China  was  exhibited  by  Professor  Busk, 
FJELS.,  in  illustration  of  a  former  paper  on  an  ancient  calvaiia  which 
had  been  assigned  to  Confucins.  The  skull  is  mounted  in  copper,  and 
was  formerly  supported  on  a  tripod  and  furnished  with  a  lid.  The 
president,  Mr.  J.  W.  Flower,  Dr.  Hyde  Clark,  and  Dr.  A.  Campbell, 
spoke  npon  this  communication. 

A  paper  was  read  on  discoveries  of  archasological  interest  in  recent 
deposits  in  Yorkshire,  by  C.  Monkman,  Esq. — ^The  author  described 
the  diaoovery  of  worked  flints  in  the  clay  of  Eelsea  Hill,  in  the  East 
Biding  of  Yorkshire.  This  was  formerly  regarded  as  belonging  to  the 
Hessle  day — a  post-glaoial  deposit  unconformable  to  the  true  boulder- 
day  of  Holdemesa ;  but  it  is  probably  only  a  derivative  olay  washed 
from  the  Hessle  deposits  on  Kelsea  Hill,  and  may  therefore  be  of 
oomparatively  recent  origin.  Large  finds  of  implements  of  neolithic 
type  are  said  to  have  been  made  in  the  York  sands.  Many  stone  im- 
plements have  also  been  found  in  the  old  river-deposits  in  the  Yale 
of  Pickering,  chiefly  turned  up  in  the  prosecution  of  land-drainage 
works.  The  paper  was  illustrated  by  a  splendid  collection  of  speci- 
mens. A  discussion  followed,  in  which  Mr.  Flowers,  Bev.  J.  L.  Bouse, 
Dr.  Nicholas,  and  Mr.  Jndd  took  part. 

A  long  paper  was  then  read  on  the  natives  of  Naga,  in  Luzon, 
Philippine  Inlands,  by  Dr.  Jagor,  translated  from  the  German  by  Mr. 
Badler.  The  author  described  in  detail  the  manners  and  customs  of 
the  Biool  Indians  inhabiting  this  locality. 

Dr.  A.  Campbell  inquired  whether  there  was  any  connection  be- 
tween the  name  of  this  place  and  the  Sanskrit  naga^  a  snake. 


ENTOMOLOGICAL  SOCIETY. 


Fkbrttary  2l8T. — Mr.  Alfred  B.  Wallace,  president,  in  the  chair. 
The  following  elections  took  place : — Professor  Schi5dte,  of  Copen« 
hagen,  and  Professor  C.  T.  E.  von  Siebold,  of  Munich,  as  honorary 
members ;  Messrs.  Bernard,  J.  Lucas,  and  J.  T.  Porritt,  as  annual 
Bobfloribers. ^_  

^  From  tiie  Chemical  if«v0. 


Mr.  J.  Hunter  exhibited  a  Plusia  from  the  New  Forest,  supposed  to 
be  P.  m.  Mr.  Albert  Miiller  exhibited  galls  formed  in  the  florets  of 
Tanaceivm  vulgare  by  dipterous  larva9.  Mr.  Pascor  exhibited .  the 
Hiketes  tJioracicus  of  King,  which  was  identical  with  the  Nepharis 
alata  of  Castelnau,  so  that  Mr.  King's  name  would  sink  as  a 
synonym. 

Mr.  A.  G.  Butler  read  a  paper  "  On  Butterflies  recentiy  received  by 
Mr.  Swanzy  from  West  Africa," 


VICTOEIA  INSTITUTE. 


An  ordinary  meeting  of  the  Victoria  Institute  was  held  on  Monday 
evening  week,  at  8,  Adelphi-terrace,  Bev.  Dr.  Thornton,  vioo-prosident, 
in  the  chair. — ^A  paper  was  read  on  **  Spontaneous  Generation,  or  the 
Problem  of  life,"  by  the  Bev.  Professor  John  Kirk,  of  Edinburgh. 
The  paper  had  especial  reference  to  the  Atmospheric-germ  theory, 
and  to  the  doctrine  of  Evolution.  The  following  is  an  extract : — 
life  in  an  object  is  self-movement.  It  is  this  which  constrains  us  to 
reason  about  life  as  we  never  dream  of  reasoning  about  any  other 
form  of  motion.  It  is  this  which  comi>elB  us  logically  to  look  beyond 
the  region  of  observation  to  which  the  material  eye  and  lens  are  con- 
fined, and  to  see,  so  to  speak,  that  which  neither  telescope  nor  microscope 
can  reveal.  Thoughts  cannot  be  seen  by  means  of  the  microscope,  yet 
thoughts  are  surely  as  real  as  the  movements  of  vibrios  ;  that  which 
thinks  cannot  be  purified  by  being  passed  through  potassium,  yet  it  ia 
as  real  as  the  air  which  may  be  so  affected ;  the  substances  which  think 
cannot  be  "  resolved"  by  the  telescope,  yet  they  are  at  least  as  truly 
existent  as  the  nebulas.  When  fairly  in  the  midst  of  true  thoughts, 
such  as  surround  the  idea  of  life,  we  speak  of  it  as  o,  force  and  not  as 
a  movement.  It  is  now  no  longer  motion,  but  that  power  which  moves. 
The  problem  of  life,  then,  is  not  the  problem  of  a  movement,  but  of  a 
faculty.  It  takes  us  back  beyond  the  motion  which  can  be  seen  to  the 
inoHve  entity  which  cannot  be  seen. 

To  pure  materialism,  the  dormant  seed  or  germ  is  not  alivo.  It  is 
not  in  motion,  and  that  which  is  not  in  motion  in  strict  materialism  is 
not  living.  A  materialist  regards  a  fresh  though  dormant  seed  as 
alive ;  but  when  he  does  so,  he  departs  from  his  materialism.  He  goes 
beyond  "  phenomena,"  for  there  is  no  such  phenomenon  as  lets  life  be 
seen  so  long  as  there  is  no  visible  movement  in  the  germ.  Place  that 
germ  under  the  microscope  while  as  yet  it  is  not  affected  by  the  condi- 
tions of  growth,  and  there  is  nothing  to  be  seen  which  tells  of  actual 
life.  The  strictest  materialist  knows  that  there  is  life  there — that 
there  is  something  essentially  the  opposite  of  that  which  is  where  the 
germ  has  been  deprived  of  its  vitality.  That  something  is  life  :  but  he 
does  not  know  it — ^he  cannot  possibly  know  it — except  by  reasoning, 
which  informs  of  that  which  cannot  be  seen  or  in  any  way  subjected  to 
the  senses.  It  is  not  at  all  needful  to  regret  such  an  inconsistency  or 
to  confine  ourselves  to  seen  life. 

To  generate  is  to  give  beginning.  Used  in  such  a  discussion  as  the 
present,  generation  means  the  giving  of  a  beginning  to  life  or  self- 
movement  in  an  individual  plant  or  animal.  Spontaneous  gfeneration 
literally  would  mean  to  give  such  a  beginning  to  oneself,  and  would  of 
course  be  absurd.  But  the  phrase  is  not  used  literally.  The  idea 
which  it  is  intended  to  represent  is  that  of  the  lifeless  giving  origin  to 
the  living.  The  inorganic  is  thought  of  as  giving  origin  to  the  or- 
ganic, and  the  vegetable  as  giving  origin  to  the  animal.  It  is  true 
that  as  yet  the  only  notion  which  evolutioniats  attempt  to  support  is 
that  of  previously  organic  molecules  giving  origin  to  individual  life, 
and  the  vegetable  thus  generating  the  animal ;  but  that  is  of  no  value 
to  their  system  of  thought  apart  from  the  tnily  inorganic  generating 
the  organic,  at  least  in  the  vegetable.  The  chain  of  evolution  is  in- 
complete and  useless  to  their  purpose  until  this  link  is  forged  and 
inserted. 

Darwin  speaks  of  the  creation  of  a  few  forms,  or  of  one ;  but  if  the 
notion  of  those  who  hold  to  really  molecular  generation  held  good,  he 
would  have  no  need  for  such  a  thought.  Here,  for  example,  is  an  in- 
fusion of  hay,  and  it  has  been  so  treated  that  all  truly  organic  exist- 
ence in  it  is  held  to  be  destroyed.  If  it  could  only  now  be  fairly 
regarded  as  inorganic  matter, — if  living  plants,  however  small,  could 
be  seen  springing  into  existence  from  it,  and  if  these  mere  plants  could 
be  seen  uniting  themselves  and  becoming  self -moving  animals,  what  a 
grand  commencement  would  here  be  made  for  the  Darwinian  theory  I 
It  wants  only  sufficient  time,  and  the  films  that  become  molecules, 
these  molecules  that  become  vibrios,  these  vibrios  that  become  higher 
forms,  and  these  higher  forms  that  become  higher  still,  shall  reach  the 
human  form  at  last.  The  symmetry  of  the  notion  is  perfect.  The  mis- 
chief-maker in  the  case  is  that  enemy  of  all  mere  notions — stem  old 
Fact.  It  is  no  doubt  wonderful  how  this  old  foe  is  evaded,  and  even 
wheedled  into  something  like  acquiescence  for  a  time ;  but  ever  and 
again,  like  Galileo  on  the  earth's  motion,  he  spoils  the  sport  by  asser- 
tions that  damage  the  whole  structure  of  fond  fancy. 

Let  us  try,  by  means  of  some  suitable  illustration,  to  have  a  good, 
clear  view  of  this  notion  as  to  the  origin  of  life.  Perhaps  we  cannot 
get  a  better  than  that  which  is  found  in  the  case  of  a  grave  professor 
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»  aa  eotluHMflt  is  tUe  ■■■«  Wj4aoB.  It  is  iar  better  to  take 
wlio  u  <m  ihs  potaiire  sde  in  IsToar  of  ft  £aa^f  aad  to  take  Us  faeta 
and  aigiuaftpta,  titan  to  take  one  who  is  on  tke  mgiilii 
oppoaed.  Wcdytliia  gecticman  has  Ins  etndcnta  ajroond 
first-nie  soeroaeope  on  tke  taUe.  He  kas  before  him  an  infnsion  of 
bay  ss  VCD  as  infnaons  of  eertnin  otker  sabatanees,  TegetaUe  and 
aatmaL  hit  ns  attend  to  tbat  of  bay.  The  dried  gnas  has  been 
steei«ed  for  s  eonodenble  time  in  water ;  tke  inf  naon  haa  been  boiled 
prett J  tkorongrhlj'  It  has  been  caref nllj  exdnded  from  all  eontaet 
with  ordinas7  ataMwpherie  air,  thai  sobetaaoe  haring  been  admftt^ed 
to  it  tkjoBgh  Bodi  media  as  mnet  efieetnaJl j  eichide  or  destroj  all 
germs  of  plants  or  **"-»*^«  which  it  might  oontain.  The  infusion  has 
been  kept  bottied  np  for  some  months,  to  gire  time  to  the  process  of 
geoeniion.  A  thin  senm  now  floats  on  the  snrfaee  of  this  infusion. 
With  tke  point  of  n  needle,  the  professor  or  an  assistant  lifts  the 
irmaUest  portion  *A  this  film  sad  places  it  nnder  the  object-glasB  of 
the  microscope.  This  fragment  is  now  seen  bj  some,  thoogh  not  bj 
all  who  look  through  the  instrmnent,  to  oonnst  of  a  mass  of  minnte 
moLiKnlee,  some  of  them  so  smsU  as  to  be  caQed  "  the  minnteet  Tisible 
poiiit(<,"  and  others,  of  the  burger  sort,  *'  one  thirtj-thoasaadth  part 
of  an  inch  in  diameter  *' !  If  the  obserrationis  oontinned  lon^  enough, 
or  repeated  at  proper  times,  these  m<decale4  are  seen  to  nnttein  twos 
and  threes  and  fours,  and  np  to  d^hts.  Bj-nnd-bj  self-moring 
creator«s  sie  said  to  be  the  result  of  those  anions  of  moleenles,  and  it 
is  ooDclnded  that  life  withoat  parentage  has  taken  place.  These 
first  creatures  die,  and  n  new  film  is  formed  on  the  infusion,  from 
which  aoother  set  of  animalcules  are  dereloped ;  these  die,  and  another 
net  come,  and  so  on.  This  is  clearly  the  erolution  of  higher  forms 
from  the  ashes  of  lower  going  on  in  the  mierosoopic  world ! 

In  the  discusfiion  which  ensued,  the  following  gentlemen  took  part : 
Hn  C.  Brooke,  Mr.  licldie,  and  the  chairman. 


F.VlSBVBfm  Br/TANICAL  SOCIETY. 

Tff  K  w^iidy  met  on  Thursday,  l^Hh  February,  at  5,  St.  Andrew-square, 
Hir  Walter  KUiot,  K.S.I.,  president,  in  the  chair. — ^Donations  to  the 
Library,  Herbarium,  and  Museum,  were  laid  on  the  table.  The  fol- 
lowiag  communications  were  read : — 

"  IS'^markii  on  the  Ylon  of  Shetland,"  by  Mr.  Alex.  Craig-Christie. 
"  A't'touni  of  Botanical  ExcurRionH  marie  in  the  Inland  of  Arran  during 
the  mowthM  of  Atigmtt  and  September,  1869,"  by  ProfcHsor  Balfour. 
"  Kket'ihcs  of  the  Botany  of  Lord  Howe's  Inland,''  by  Charles  Moore, 
Kk<{.,  Director  of  the  Botanic  Garden,  Sydney  ;  communicated  by 
I>r.  Clcghom. 

**  Botanical  Notes  from  Naples,''  by  Professor  Allman. — In  a  letter 
to  Professor  Balfour,  dated  Naples,  28th  January,  1870,  Professor 
Allman  says : — It  is  now  about  fiye  weeks  since  we  reached  Naples. 
I  have  not  been  ho  succe«sful  as  I  had  hoped  in  the  exploration  of  the 
Noat)olitan  fauna.  Some  good  work,  however,  I  have  done.  I  have 
gone  over  the  ground  of  some  of  the  old  naturalistB,  and  have  found 
several  new  species,  besides  turning  up  some  of  the  old  ones  which 
had  not  been  noticed  since  the  time  of  CavoUni.  I  am  putting  up 
some  interesting  things  for  the  Museum. 

You  have  no  idea  of  the  wretchedness  of  the  weather  here.  Were 
it  not  that  every  one  is  a^^reed  in  calling  this  a  most  exceptional  year, 
the  fine  climate  of  Italy  must  be  regarded '  as  a  delusion.  At  this 
moment  Vesuvius  and  the  surrounding  hills  are  covered  with  black- 
streaked  dirty'Iooking  snow,  which  in  the  course  of  twenty-four  hours 
will  probably  have  all  disappeared,  to  be  renewed  in  a  day  or  two 
again,  while  a  bitter  penetrating  north-east  wind — the  tramontana,  as 
they  call  it — is  cutting  its  way  through  and  through  one,  and  making 
us  long  for  our  honest  bracing  Edinburgh  winter,  which  lays  no  claim 
to  cllraatal  amenities.  And  yet  there  is,  after  all,  something  very 
wonderful  in  these  Neapolitan  winters,  something  which  gives  tiiem  a 
special  charm,  and  while  we  shiver  in  the  cold,  amuses  ns  with  the 
aspect  of  summer  which  surrounds.  The  ilexes  and  stone  pines,  and 
other  evergreens,  are  In  such  profusion  that  we  scarcely  miss  the 
foliage  of  the  deciduous  trees.  In  the  villas  the  oranges  are  growing 
in  the  open  ground,  where  they  attain  the  size  of  some  of  onr  largest 
evergreens,  and  are  now  laden  with  their  ripe  fruit.  Camellias  nearly 
as  burge  grow  equally  without  protection,  and  are  flowering  as  freely 
as  in  our  conservatories.  Bchinus  molle  is  in  every  garden,  with  its 
drooping  branches  and  beautiful  racemes  of  rod  fruit ;  and  there  are 
gigantic  magnolias,  and  bays,  and  oleanders,  and  eucalyptuses.  Aus- 
tralian mimosas  are  now  in  full  flower,  and  casnarinas  are  carrying 
their  cones,  and  in  the  male  tree  every  pendant  branch  is  continued 
into  a  long  moniliform  group  of  flowers.  Aranraria  hrasiUensis  is 
also  in  abundant  fruit,  and  A .  crceha  ir  here  a  magnificent  tree, 
attaining  a  height  of  70  ft.,  and  with  its  whorls  of  branches  perfect 
from  root  to  summit.  Then  there  are  date  palms,  with  a  height  of 
from  40  to  CO  ft.,  with  their  heavy  clusters  of  golden  fruit,  which, 
however,  rarely  ripens,  and  ChamiProps  humilisy  with  stems  of  from  4 
to  15  ft.  in  height.  On  every  rock  and  cliff  in  the  suburbs,  and 
round  every  village,   and  everywhere  along    the  dusty  roods,  are 


witkna. 

Bat  it  is  tke  indigeao^ 


as  faize-bBdies  and  brambles  are 

after  all  wkidi,  in  my  opinion,  gives  a 
iiwn  vegetation,  and  pos. 
of  an  tke  inirodnoed  plants,  however 
rand  from  Xafdea  to  Amalfi  that  we 
for  tkoBgh  still  rather  early  in  tlie 
tke  kiD-BBdea  an  dotked  with  Arbotos, 
and  Cistaaes  and  rosemary,  where- 
by tciinoea  of  lemons,  and 
lierever  it  can  get  support ; 
and  the  broad  leaves  of  the 
carpet  of  flowers  somewhat  later ;  the 
in  every  shady  mxk^  and  wherever 
frcmda  of  tke  Adiantum  cap^us' 
re.    Those  who  have  sem 
Central  Enrope  can  have  no  ooooeption 
beauty  of  the  vegetation  of  the  wanner 


have  tke  native  flora  in 
year  for  its  full  derdupmiiit, 
and  axboteseent  keatk  and 
ever  tke  native  vegetation  ia 
oranges,  and  oltvea.    TIm 
tke  woods  are  filled  wiik 
Cydamen  give  promise  of  a 
little  Italian  Arum  is  in 
there  is  a  most  rock  the 
remris  term  a  tapestry  of 
only  the  flora  of  Northern  and 
of  the  wonderful  richness  and 
temperate  zone. 

Professor  Allman  adds  : — I  paid  a  viatthe  other  day  to  Mrs.  Soma- 
viDe,  on  her  ninetieth  birthday.  She  is  a  charmini^  old  lady ;  her 
senses,  with  the  exeepticm  of  slight  failnre  in  her  hearing,  are  still 
perfect ;  she  can  thread  her  needle  without  spectacles,  and  is  in  full 
intellectual  vigour.  She  is  engaged  with  a  second  edition  of  her  work 
on  ifolecvhjr  Science. 

"  Beport  on  the  Open-air  Vegetation  in  the  Boyal  Botanic  Garden," 
by  Mr.  M'Nab. — ^The  anthor  remarked : — ^It  has  been  my  practice  for 
the  last  twenty  years  to  lay  before  the  Botanical  Society,  at  the 
February  meeting,  a  notion  of  the  springr  plants  then  in  flower.  Fre- 
quently the  list  has  been  large.  Last  February  meeting  twenty-four 
species  were  noticed  as  being  in  bloom.  This  year,  however,  I  can  only 
record  the  flowering  of  the  Tussila^o  fragrans  on  the  18th  January, 
and  the  snowdrop  {Gahmthus  niixilis)  partially  on  the  2nd  Febmsry. 
During  the  winter,  the  hellebores  have  been  flowering  profusely,  while 
the  Prihodn  vuhjaris  var.,  GeriUana  aeanlis^  and  wallflowers  have  pro- 
duced blooms  more  or  less  throughout  the  winter,  and  caimot  there- 
fore be  recorded  amongst  the  true  spring-flowering  plants.  Up  to  this 
time  we  have  experienced  a  good  deal  of  frost.  Ou  nineteen  momings 
since  the  1st  January,  the  thermometer  has  been  below  the  freeang 
pomt,  the  six  lowest  being  on  the  11th,  22nd,  24th,  27th,  and  30th 
January ;  also  on  the  10th  February,  falling  respectively  to  25°,  25°, 
26^,  17*";  20%  and  21° ;  while  the  six  highest  morning  temperatures 
during  tiie  same  period  were  on  the  7th  and  8th  January,  aJso  on  the 
1st,  3rd,  5th,  and  7th  February,  indicating  respecUvely  38°,  38%  36% 
36%  37°,  and  39°.  It  was  not  till  the  4th  February  that  the  frost 
entirely  diBapi>eared  out  of  the  ground ;  since  then  the  rush  of  spring 
vegetation  has  been  considerable,  and  if  it  receives  no  material  check, 
a  nnmber  of  the  spring  flowering  bulbs  will  be  in  flower  inmiediately. 

Presentations  and  Exhibitions. — 1.  Dr.  Daniel  Wright  exhibited 
and  presented  specimens  of  a  caterpillar  with  a  fungus  grown  out  of 
the  anterior  part  of  its  body.  The  species  is  frequently  met  with  in 
this  condition  in  the  north  of  Nepaul.  He  also  presented  a  specimen 
of  a  kind  of  peat  lately  discovered  in  Nepaul,  and  now  being  larigoly 
used  for  fuel  there.  2.  Bev.  Dr.  Andrew  Thomson  presented  [speci- 
mens of  plants  which  he  had  collected  in  Palestine  during  his  recent 
visit  there.  3.  Professor  Balfour  exhibited  an  alpenstock,  upwards 
of  6  ft.  long,  made  of  orange  wood  from  Mentone ;  also  a  oolleotion  of 
dried  specimens  of  the  foliage  of  the  trees  growing  along  Sir  Walter 
Scott's  favourite  walk  at  Ashestiel,  a  name  which  maybe  derived  from 
the  trees  of  ash  and  tiel  (Tilia,  lime-tree  or  Linden)  which  grow  there; 
Professor  Balfour  also  exhibited,  under  the  microscope,  sections  of 
fossil-plants  from  near  Laggan,  in  Arran.  4.  Mr.  Oswald  Brodie  presented 
a  large  collection  of  grasses  from  Ceylon.  5.  Mr.  J.  B.  Webster, 
forester,  presented  a  twig  of  Wellingtonia  gxga/ntea,  bearing  ten  cones, 
from  the  plantations  of  Sir  William  Yemer,  Bart.,  Churchill,  Yemer's- 
bridge,  Moy,  Ireland. 

NEWCASTLE-UPON-TYNE  CHEMICAL  SOCIETY. 

The  ordinary  meeting  took  place  in  the  theatre  of  the  College  o^ 
Medicine,  on  Thursday,  February  24.  Mr.  C.  E.  A.  Wright  read  the 
following  notes  *'  On  the  Beaction  of  Chlorine  on  Sulphnr  Salts." — 
The  following  experiments,  made  some  years  ago  in  the  laboratory  of 
Owen's  College,  under  the  sni>erintendence  of  Dr.  Bosooe,  may  be  of 
some  interest  as  bearing  on  the  action  of  chlorine  and  its  congeners  on 
the  sulphur  acids. 

In  order  to  see  how  far  the  action  of  equivalent  quantities  of 
chlorine,  bromine,  and  iodine  on  the  same  sulphurous  acid  tolntion  are 
comparable,  solutions  were  prepared,  one  containing  five  grammes  of 
iodine  per  litre,  and  the  other  such  a  quantity  of  snlphurous  aoid 
that  a  litre  represented  about  150  Cos.  of  the  iodine  solution;  the 
exact  relation  between  the  two  was  determined  before  and  after  each 
set  of  experiments,  and  it  was  fonnd  that  no  appreciable  alteration 
took  place  during  the  duration  of  any  one  set  of  experiments.  A 
,   solution  of  washed  chlorine  in  distilled  water  was  also  prepared  and 


w 


Uttdi  S»  1870.] 


SOIENTIPIO   OPINION. 


231 


kept  in  the  dark,  and  when  required  dilated  with  difltilled  water  to 
the  raqoixed  stroigth ;  the  stronger  Bolntions  were  weighed  ont  in 
sealed  glass  bolbs,  sabseqnently  broken  under  the  sarf  aee  of  the  liquids 
tobeaotedon. 

A.  Known  quantities  of  chlorine  solution  were  added  to  a 
measured  column  of  sulphurous  acid  solution,  the  latter  being  in 
slight  excess;  this  excess  was  then  titrated  by  the  standard  iodine 
sedation. 

B.  CI  solution  was  added  to  potassium  iodide  solution,  and  the 
liberated  iodine  treated  as  the  chlorine  in  A, 

C.  Carried  out  as  B,  but  potassium  bromide  used  instead  of 
iodide. 

D.  Bromide  liberated  as  in  0  by  CI  and  KBr ;  KI  then  added, 
and  the  iodine  thus  liberated  l^  bromine  treated  as  that  obtained 
inJi. 

It  is  clear  from  the  above-described  experiments  that  the  difference 
in  the  action  of  chlorine  and  iodine  does  not  depend  solely  on  the 
strength  of  the  solutions  need;  probably  temperature  and  photo- 
ehenloal  aotion  are  also  concerned. 

Assuming  that  the  aotion  of  iodine  on  sulphurous  acid,  under  the 
dicumstaDoea  experimented  on,  is  always  represented  by  Uie  equation 
H8SO,'i-HsO  +  Ia-2HIi-HaS04,  it  is  evident  that  chlorine  or 
bromine  mighJt  cause  the  destrniation  of  iPMre  SO,  than  corresponds  to 
this  equation,  if  their  actions  caused  the  formation  of  tluonic  acids ; 
thus  for  tetrathionate,  which,  as  the  preceding  experiments  show,  is 
only  slowly  acted  on  by  iodine. 

TotratUonio  Aoid. 
7  Hg  SO,  B  Hg  S4  Oe  •(-  8  Hg  O  +  8  H,  SO4. 

Bot  how  it  happens  that  a  Xe&z  quantity  of  SO^  is  sometimes  destroyed 
by  chlorine  than  by  the  equivident  amount  of  iodine  is  more  difficult 
to  explain ;  possibly,  though  this  does  not  seem  a  very  probable  suppo- 
sition, under  the  influence  of  light,  or  of  other  unknown  circumstances, 
free  oxygen  may  be  formed,  which  escapes  without  exerting  its  due 
iofloenoe  on  the  sulphurous  aoid. 

2Ha  O  +  SaaB^Ha  +  Og. 

It  thus  appears  that  the  action  of  iodine  is  nearly  the  same,  whether 
diteetly  set  hee  by  CI,  or  liberated  by  the  drouitous  process  of  evolving 
bromine  from  CI  and  K  Br,  and  then  causing  this  bromine  to  act  on 
KI,  smce  the  numbers  obtained  are  no  more  diffsrent  than  might  be 
anticipated  from  the  combined  effects  of  experimental  errors,  volatility 
of  bromine,  Ao. ;  whilst  the  action  of  bromine  in  the  two  weaker 
solations  appears  to  be  nearly  the  same  as  that  of  iodine,  whereas  in 
the  stronger  solution  a  larger  quantity  of  SO^  iB  destroyed  by  bromine 
than  by  iodine ;  lastly,  the  aotion  of  chlorine  appears  in  the  weakest 
solution  to  be  nearly  identical  with  that  of  iodine,  but  in  the  stronger 
solutioiui  differs  considerably  thereftom,  and  this  Terence,  unlike  that 
in  the  case  of  bromine,  indicates  a  destruction  of  less  SO^  by  chlorine 
than  by  an  equivalent  quantity  of  iodme. 

It  is  shown  also  that  free  oxygen  in  aqueous  solution  acts  compara- 
tivsly  slowly,  at  any  rate  in  the  dark,  on  sulphurous  acid  solution. 

It  appears  that  while  variation  of  temperature  makes  but  little 
slteration  in  the  action  of  iodine,  it  has  a  great  influence  on  that  of 
chlorine,  the  difference  being  greater  the  higher  the  temperature, 
snd  always  indicates  the  destruction  of  more  SO,  by  chlorine  than  by 
iodine ;  that  at  0°  there  is  little  difference  between  the  action  of  a 
■tturated  solution  of  CI  and  one  containing  only  about  one-ninth  of 
that  amount. 

These  experiments  would  tend  to  show  that  when  the  action  of 
chlorine  on  sulphurous  aoid  takes  place,  not  under  the  influence  of  Ught, 
a  larger  quantity  of  acid  is  destroyed  than  corresponds  to  the  equa- 
tion Hg  SO.  +  Clg  +  Hg  O  -  2  H  a  -I-  H,  SO^,  this  extra  amount 
varying  with  the  temperature,  and  possibly  with  the  strength  of  the 
Bolation ;  whilst  if  the  aotion  takes  place  in  daylight  the  resolt  is  so 
modified  that  sometimes  more  and  sometimes  less  acid  is  destroyed 
than  that  indicated  by  this  equation.  In  the  case  of  bromine  also, 
apparently,  there  is  some  irregularity  in  the  aotion  under  different 
areumstances,  as  is  shown  by  the  non-uniform  results  obtained  on 
repetition  of  determinations.  Iodine,  on  the  other  hand,  as  Bansen 
has  shown  (Ann,  Chem.  wnd  Pharm,^  Ixxxvi.  265),  acts  with  great 
ngnlarity  and  uniformity  in  accordance  with  this  equation  under  con- 
siderably varied  dronmstances,  unless  a  solution  containing  more  than 
0*4  grammes  of  SOg  per  litre  be  used. 


UVEBPOOL  CHEMISTS'  ASSOCIATION. 

Ths  ninth  meeting  of  the  twenty-first  session  was  held  at  the  Boyal 
Institution,  Cdquit^street,  on  Thursday,  the  24tii  inst.,  the  presi- 
demt,  John  Abn^iam,  Esq.,  in  the  chair.  After  the  transaction  of 
some  formal  business,  the  honorary  secretary,  Mr.  E.  Davies,  called 
the  attention  of  the  meeting  to  a  case  lately  tried  in  the  liverpool 
Police-court  where  a  woman  had  been  tried  for  administering  scmns  in 
order  to  pr0oure  abortion.  The  prosecution  had  failed,  but  Mr. 
I>avie8p(»nted  out  the  facility  with  which  silch  herbs  may  be  obtained 


at  herbalists'  shops,  and  tlie  necessity  for  taking  steps  to  prevent 
their  sale.  Some  discussion  ensued,  and  it  seemed  to  be  the  general 
opinion  that  the  Pharmacy  Act  could  be  made  available  for  prevent- 
ing the  sale  of  this  herb  and  others  of  similar  character  by  herbaUsta 
and  other  persons,  unless  they  had  passed  the  examinations  of  the 
Pharmaceutical  Society. 

Mr.  Charles  Sharps  afterwards  read  a  most  interesting  paper, 
entitled  '*  Two  Centuries  ci  Patented  Inventions  in  Physics  and  Phar- 
macy," which  evoked  considerable  discussion  and  much  applause.  In 
the  course  of  his  remarks  he  observed : — ^The  conviction  forced  upon 
the  mind  when  glancing  over  the  specifications  of  patents  relating  to 
physic  and  pharmacy  extending  from  1682  to  1862  is  that  the  Patent 
Office  has  been  used  largely  by  quacks  and  adventurers.  During  the 
latter  half  of  the  seventeenth  century,  and  nearly  through  the 
eighteenth,  the  inventors  of  the  grossest  absurdities  under  ^e  title 
of  patent  medicines  were  the  chief  patentees ;  so  that  nearly  three- 
fourths  of  the  specifications  will  be  found  to  relate  to  the  cure  of 
multitudinous  diseases  by^the  use  of  infallible  and  abominable  prepa- 
rations. It  is  only  at  intervals  that  an  invention  of  any  importance 
appears,  and  even  then  it  is  too  often  set  forth  in  such  a  manner  as 
to  render  any  full  comprehension  of  the  process  impossible.  An- 
other striking  fact,  and  one  much  to  the  honour  of  scientific  men,  is 
that  the  most  memorable  processesi  have  never  passed  the  portals  of 
the  Patent  Office,  but  have  been  described  in  scientific  journals  so 
liberally  that  all  the  world  might  take  advantage.  The  first  patent 
was  taken  out  by  Thomas  Grent  in  1682,  and  was  for  a  "  movable 
hydraulike,"  the  object  of  which  was  to  cause  sleep  by  a  combina- 
tion of  musical  sounds  and  a  moist  atmosphere.  If  we  omit  some 
chemical  processes  patented  by  the  celebrated  Nehemiah  Grew  and 
others,  for  years  there  is  nothing  but  a  long  dreary  list  of  mere 
quackeries,  devised  by  men  who  were  restless  until  they  had  furnished 
his  Majes^'s  subjects  with  remedies  for  all  ills.  Timothy  Byfield's 
**  Sal  oleosum  volatile  "  is  succeeded  by  Level's  styptick,  stated  to  be 
very  useifnl  for  *' those  particular  diseases  from  which  the  blacks 
suffer  greatiy  in  their  passage  from  Guinea  to  the  West  Indies,"  and 
who,  heaven  knew,  were  in  the  extremest  want  of  physic.  These, 
and  the  "  Spedfick  Pill,"  which  had  for  its  object  the  sweating  of 
one  limb  of  the  body  at  a  time,  are  but  specinienB  of  a  considerable 
portion  of  the  volume  of  specifications  relating  to  medicine.  It  is 
somewhat  refr^hing  as  we  approach  modem  times  to  come  upon 
medicated  baths,  trusses,  artificial  teeth  and  limbs,  and  "false  or 
downy  calves  in  stockings,  a  thing  never  before  put  in  practice,  and 
which  would  be  of  great  public  use  and  utility." 

Among  mechanical  inventions,  the  most  noticeable  are  those  of 
Brockedon  and  Hancocks,  for  various  applications  of  India-rubber, 
Coffey's  Esculapian  apparatus,  and  others,  too  numerous  to  mention, 
referring  princij^y  to  surgical  appliances.  The  list  of  patents  for  the 
cure  of  sea  sickness,  is  curious.  One  consists  of  an  embrocation, 
another  of  "  a  new  liquid,"  not  unlike  toddy,  another  of  an  arrange- 
ment of  small  balloons,  each  fastened  to  a  ship's  deck,  and  seating  a 
passenger  who  substitutes  the  swinging  movement  of  the  machine  for 
the  contrary  motion  of  the  vessel.  In  addition  to  these  is  a  large 
platform,  fixed  to  a  piston-rod  worked  by  steam,  upon  which  the  pas- 
sengers ride  while  in  the  agony  of  the  ailment  which  affects  landsmen 
when  upon  the  sea. 

Among  patented  processes  for  producing  ansssthesia  are  those  of 
Morton  and  Jackson,  by  the  use  of  ether,  and  Blundell's,  in  which  a 
freezing-mixture  is  kept  flowing  over  the  part  of  the  body  operated 
upon. 

A  considerable  number  of  specifications  appear  relating  to  the  pre- 
paration of  medicines,  and  to  the  improvement  of  pharmaceutical 
processes. 

We  are  very  largely  indebted  to  the  scientific  journals  for  the  pub- 
licity given  to  new  inventions,  and  for  the  liberal  spirit  which  prompts 
a  man  to  scatter  broadcast  the  fruits  of  his  own  intellect.  There  are, 
of  course,  certain  processes  of  such  a  nature  as  to  render  it  a  reason- 
able thing  for  a  man  who  has  brought  to  their  production  brain  and 
time  to  receive  a  fair  remuneration  for  his  outlay.  Still,  there  are 
others  of  so  slight  or  ridiculous  a  character,  as  to  deserve  no  protec- 
tion at  all ;  ai^  it  is  certainly  to  the  credit  of  the  present  race  of 
pharmaceutists,  that  they  do  not  lock  up  every  professional  wrinkle 
in  letters  patent. 

LIVERPOOL  GEOLOGICAL  SOCIETY. 

A  nsTiKa  of  this  society  was  held  on  Tuesday  evening,  February 
15th,  when  G.  H.  Norton,  Esq.,  F.G.S.,  &c.,  occupied  the  chair. — 
Some  matters  of  interest  to  the  society  were  broaght  forward  by  dif- 
ferent members,  and  afterwards  a  paper  was  read  by  the  president, 
entitied  "OnCotta's  CUssification  of  Bocks."— The  author  described 
the  arrangement  of  the  rooks  proposed  by  Jukes,  Dana,  and  Cotta, 
and  said  The  ClassiJleaUon  cf  Bodcs^  by  Dana,  is  the  only  English 
work  exclusively  devoted  to  tiie  subject,  and  is  particularly  valuable 
on  account  of  the  very  exact  description  it  contains  of  the  igneous 
rocks.  The  growing  importance  of  microscopical  research  in  inves* 
tigating  the  composition  of  rocks  was  also  referred  to.    The  paper  was 
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attogeiber  reiy  yaliMble  in  inf onnfttion  ai4l  BoggeKtioDMy  and  eHeiied 
oon^denble  diflcimion. 

The  heiaongj  Montazy,  Mr.  Hugh  F.  Hallt  F.6.S.,  also  oontnlmted 
aa  intaimUug  paper,  whieh  afforded  matter  for  dliicoaaion  and  refleo- 

tion. 

After  a  vote  of  thanke  to  the  anthora  of  tiie  papers,  t]ie  meetjng 
was  brought  to  a  olose. 

GLASGOW  NATUEAL  mSTOEY  SOCIErY. 

Ths  sixth  tneetmg  of  the  session  was  held  on  Tnesday  erening,  Feb- 
roary  22nd,  in  the  Library  of  Anderson's  UniTersity,  Mr.  DaTid 
Bobertson,  F^G.S.,  vice-president,  occapying  the  chair.  Mr.  Henry 
E.  CUrk,  Boyal  Infirmary,  was  elected  a  resident  member. 

Mr.  Thomas  Chapman  eihibited  specimens  of  Venilia  Maeularia 
which  he  had  captnred  in  Jane  last  in  the  Pass  of  Leny,  Perthshire ; 
and  the  Ber.  James  E.  Somerrille  stated  that  he  had  taken  the 
species  in  some  nnmbers  in  Argyllshire,  both  at  Loch  Awe  and  Oban. 

The  seeretacy  exhibited  a  small  collection  of  starfishes,  which  had 
been  forwarded  from  Girran  by  Mr.  T.  Anderson,  corresponding  mem- 
ber. In  this  series,  which  showed  the  relative  nnmbers  found  in  deep 
water  off  the  coast  of  that  part  of  Ayrshire,  there  were  specimens  of 
Qoniaster  Templetoni  and  Asterias  Awrantiaea  in  equal  nnmbers. 
Bolaster  Endeea,  which  is  a  common  species  on  some  parts  of  the  east 
coast,  is  rather  scarce  in  the  west,  and  Palmipes  memhranaceus^  three 
specimens  of  which  had  previously  been  forwarded  for  exhibition  by 
Mr.  Anderson,  was  probably  the  rarest  of  the  Girvan  starfishes. 

Mr.  Duncan  M*Lellan  exhibited  monstrosities  of  the  common  ash 
and  hawthorn  from  the  Queen's  Park  ;  the  former  showing  the  twigs 
flattened  like  the  horns* of  a  reindeer ;  the  latter  having  its  branehes 
tortuous  like  a  corkscrew.  Both  speciiuens  presented  a  very  unusual 
appearance. 

Mr.  Alexander  Donaldson  exhibited  an  example  of  malformation  in 
the  bill  of  a  rook,  regarding  which  Mr.  Gray  observed  that  it  pes* 
sessed  additional  interest  from  the  fact  of  its  showing  only  a  partial 
abrasion  at  the  base  of  the  bill,  and  that  it  had  been  arrested  pro- 
bably in  consequence  of  the  malformation.  Drawings  of  other  mal- 
formations were  exhibited  by  Mr.  Gray,  from  which  it  was  seen  that 
when  the  mandibles  were  crossed  to  any  extent,  the  deformity  effectu- 
ally prevented  this  bird  digging  into  tiie  ground,  as  it  is  habitually 
known  to  do,  and  that  as  a  result  the  nostrils,  forehead,  and  chin 
were  fully  clothed  with  feathers,  like  those  of  a  carrion  crow.  In 
examples,  however,  where  the  upper  mandible  projected  over  the 
lower  even  twice  its  own  length,  the  abrasion  was  found  to  be  i)erfect 
like  that  seen  on  an  ordinary  specimen.  This  was  explained  on  the 
ground  that  the  prolongation  of  the  mandible  had  taken  place  after 
the  feathers  had  been  denuded,  and  that  this  bareness  becomes  per- 
manent on  account  of  the  bulbs  from  which  the  feathers  arise  having 
been  destroyed,  and  thus  rendered  unproductive. 

Mr.  John  Gilmour  exhibited  an  unusually  dark  specimen  of  the 
hooded  crow  {CorvuB  eoTTitv),  which  had  the  light  space  on  the  breast 
and  shoulders  very  much  clouded,  giving  the  bird  the  api>earance  of 
a  variety  of  the  carrion  crow  (0.  eorone).  Mr.  Gray  took  the  oppor- 
tunity of  sasring  that  he  had  long  held  the  opinion  that  these  two 
birds  are  identi<»al.  No  real  difference  existed  except  in  the  markings, 
and  as  these  were  known  to  vary  they  could  hardly  be  entitled  to 
specific  value.  The  two  birds  were  also  known  to  breed  freely  toge- 
ther, so  that  in  the  middle  districts  of  Scotland,  at  least,  where  this 
habit  was  the  rule,  it  was  impossible,  on  examining  specimens,  to  say 
from  what  parentage  they  had  sprung. 

Dr.  Stirton  exhibited  specimens  of  AAelaMlvw  Cwningtoni  —  a 
Jungermannia  new  to  science,  which  he  had  found  on  Ben  Lawers,  and 
other  places.  This  moss  had  formerly  been  confounded  with  Alicularia 
comprBSsai  from  which,  however,  it  differs  not  only  in  the  colour  and 
areolation  of  the  leaves,  but  also  in  their  mode  of  attachment  to  the 
stem.  It  approaches  much  more  closely  AUeularia  occlitsa  from 
Campbell's  Island  in  the  South  Pacific ;  and  as  this  last  has  been  proved 
by  Dr.  Carrington  to  be  an  Adelanthus,  it  has  been  thought  proper  to 
refer  this  moss  also  to  the  same  sub-genus. 

The  Bev.  James  E.  Somerville  then  read  a  paper  on  Danais  Clvry- 
sippuB  and  its  food  plant,  AscUpias  gigaaitea,  with  illustrative 
specimens  from  Upper  Egypt.  The  author  of  this  paper  gave  a  very 
interesting  account  of  this  butterfly  from  personal  observations  made 
during  a  three  months'  residence  in  Egypt,  and  also  of  the  plants  on 
which  it  is  known  to  feed.  He  likewise  described  the  peculiar  proper*' 
ties  of  the  Calotropis  Procera,^  or  Asclepias  gigantea  of  Linneeus — a 
plant  better  known  as  the  apples  of  Sodom — a  beautiful  series  of  which, 
in  its  various  stages  of  growth,  was  exhibited  by  Mr.  Somerville  in 
illustration  of  his  remarks. 

Business  being  then  concluded,  the  society  adjourned  till  the  last 
Tuesday  of  March. 

HONTBEAL  NA  TUBAL  HISTOBY  SOCIETY, 

jAMVAvr  aiWF.-^The  Ber.  Dr.  De  Sola  presiding.  Professor  J.  W. 
Marshi  of  Paoiflo  College,  Forest  Grove,  Oregon,  was  c^ted  a  corre- 


member.  Hw  following  reaolntioiis,  having  been  proposed 
by  Principal  Dawson  and  aeoooded  hf  Bev.  Dr.  De  Bo^tk,  were  esnied 
nnanimenidy :— - 

"  That  this  society,  in  presenting  its  medal  to  Sir  W.  E.  Logta, 
LL.D.,  F.B.8.,  although  it  cannot  add  appreciably  to  the  many  henous 
which  he  has  received,  desires  to  plaee  on  record,  not  merely  on  its 
own  behalf,  hot  on  that  of  all  the  stodents  c»f  natoral  soienoe  io 
Canada,  its  high  estimation  of  the  value  of  his  services  in  creatiiig  as 
wen  a«  directing  the  geological  survey  of  this  country,  in  promoting  the 
development  of  its  mineral  resources,  in  stimulating  and  aiding  tiM 
efforts  of  scientific  institutions,  and  in  extending  throughout  the  worid 
the  name  of  Canadian  science. 

"  We  desire  siso  to  express  our  high  appreciation  of  Sir  WHliam's 
admirable  qualities,  and  our  hope  that  he  may  be  spared  for  maoy 
years  to  Canada  and  to  science,  and  that  the  relief  &om  official  ouei 
may  give  him  the  opportunity  to  pursue  to  oompletion  the  researohei 
in  scientific  geology  in  which  he  is  now  engaged." 

Mr.  Billings  then  read  a  paper  "  On  the  Oocnmmoe  of  GkMteropods 
(univalve  shells)  in  the  Primordial  Zone." — He  commenced  by  giving 
a  short  account  of  the  discoveries  thai  had  been  made  in  oUter 
countries,  and  then  exhibited  a  fosril  that  had  been  ooUeoted  dning 
the  last  summer,  by  Mr.T.  G.  Weston,  of  the  Geological  Survey,  in  tb 
Primordial  slates,  near  St.  John's,  in  New  Brunswick.  It  was  a  smaU 
species  c^  Ophileta,  and  its  geological  position  was  several  thomasd 
feet  below  the  lowest  beds  in  which  any  Gasteropoda  had  been  here- 
tofore found  in  America.  The  rocks  were  of  the  same  age  as  the 
Lower  Lingula  Flags  of  Wales,  the  Meneviaa  group  of  the  late  Mr. 
Salter.  Another  species,  but  of  a  different  genus,  has  been  disooTezed 
by  Mr.  Murray,  in  Newfoundland,  in  rocks  whioh  appear  to  be  Pri- 
mordial, but  whose  age  cannot  yet  be  determined  with  certainty  for 
want  of  sufficient  fossil  evidence. 

The  chairman  next  called  upon  Professor  Bell,  of  the  Geological 
Survey,  to  read  his  paper  "  On  the  Intelligence  of  Animals."— The 
author  spoke  of  the  reasoning  powers  in  many  of  the  higher  asd 
larger  animals  as  being  too  well  established  to  require  a  plea,  and  de- 
voted much  of  his  paper  to  instances  of  what  might  be  regarded  as 
intelligence  in  such  small  oreatnres  as  insects.  He  adduced  many 
arguments  based  on  the  organization  and  development  of  these 
animals,  and  more  especially  on  their  habits,  for  regarding  them  as 
possessed  of  something  more  than  mere  instinct.  It  was  nentioDed, 
amongst  other  proofs  of  the  possession  of  a  reasoning  power,  that 
insects,  if  baffled  in  one  means  of  accompUshxng  their  object,  wiU 
generally  try  another ;  and  that  we  find  them  as  prompt  and  skilfnl 
in  overcoming  exceptional  and  artificial  di£Boalties  as  in  performing 
the  ordinary  duties  of  their  lives.  The  habits  of  insects^  like  tboae  of 
larger  animals,  appeared  to  be  in  a  great  measure  the  result  of  the 
accumulated  exx>erience  of  many  generations.  The  term"instiaot" 
has  too  general  and  vague  a  signification,  and  was  often  used  as  a  eoi^ 
venient  means  of  accounting  for  what  we  found  it  difiicnlt  toexplsia. 

After  the  reading  of  this  paper,  several  of  the  members  present 
mentioned  examples  of  animal  intelligence,  and  an  interesting  dissua- 
sion followed,  in  which  Messrs.  BiUings,  Whiteaves,  Bitohie,  and  Dn. 
De  Sola,  Trenholme,  Evans,  and  others  took  part. 


BOSTON  (U.  S.)  SOCIETY  OF  NATURAL  HISTOBt. 

Dbcbubeb  8bd,  1869.— The  president  in  the  chair,  sixteen  persoss 
present.  Dr.  0.  T.  Jackson  presented,  in  the  name  of  Mr.  Danisl 
McCain,  specimens  of  native  carbonate  of  magnesia  from  Greece, 
California,  Maryland,  and  EAUsas  :— 

That  from  Greece  contains  99  per  cent,  of  pure  carbonate  of  mag- 
nesia, the  rest,  or  one  per  cent.,  being  silicious  matter.  The  Califoniia 
specimen  came  from  Alameda  County,  thirty-six  miles  from  San  fVaa- 
cisco.  It  is  of  the  same  degree  of  purity  as  that  from  Gieeoe. 
The  Maryland  sample  is  rich  enough  for  use,  and  contains  79'2  per 
cent,  of  carbonate  of  magnesia.  The  Kansas  sample  is  very  poor, 
containing  but  8  per  cent,  of  carbonate  of  magnesia. 

These  minerals  are  used  by  the  Union  Stone  Company  in  makiog 
calcined  magnesia,  which  is  one  of  the  ingredients  of  their  artiftcisl 
stone,  serving,  when  combined  with  chloride  of  magnesium,  as  te 
binding  material. 

Dr.  Jackson  gave  a  detailed  account  of  the  method  of  making  tiie 
artificial  stone,  and    of  casting  bas-reliefs,  busts,  and  omamentsl 
mouldings.  « He  said  the  processes  had  been  so  improved  that  now 
artificial  grindstones  made  of  quartz-sand  and  of  emery  had  been  con- 
structed, which  were  as  solid  and  durable  as  any  natural  stone.     The 
emery  wheels  made  of  these  materials  are  vastly  better  than  those  mads 
with  a  paste  of  vulcanized  india-rubber,  since  they  do  not  glace,  bat 
wear  away  in  snch  a  manner  as  to  always  expose  fresh  partieles  of 
emery.  He  regarded  this  new  manufacture  as  of  great  value  for  toM- 
tecture  and  the  mechanic  arts,  and  as  showing  the  importance  <tf  the 
mineral  native  carbonate  of  magnesia,  which  had  been  before  used  oa(f 
for  the  maBnfacture  of  Bpsom  Halts,  6f  wfdoh  a  limited  impjfiT  o^^T 
is  wanted. 
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ProfesBor  K.  S.  Shaler  offered  some  lemarks  on  the  reiUtiona  of  the 
rooks  in  the  Tioinity  of  Boston,  of  whioh  the  following  ia  an  abstraot. 
The  aaaooiation  of  the  seTeral  different  sets  of  beds  whioh  ftre 
exposed  in  the  neighbourhood  of  Boston,  is  very  diffloolt  to  determine 
Batiafaotorily ;  being  nearly  destitute  of  fossils,  and  extremely  compli- 
cated by  disturbanoes,  they  have  nob  presented  a  very  inviting  field 
for  researoh.  They  have  consequently  received,  as  yet,  very  little 
attention.  I  venture  to  offer  here  a  few  suggestions  concerning  their 
relations,  which  may  serve  as  a  basis  for  future  communications,  and 
for  the  study  of  those  who  may  have  the  desire  to  examine  the  same 
field. 

There  oan  be  no  doubt  that  the  syenites,  whioh  make  up  so  large  a 
part  of  the  exposed  rocks  of  eastern  Massachusetts,  are  the  oldest 
materials  found  in  this  region.    The  best  exhibition  of  them,  showing 
at  onoe  their  general  oharacter  and  their  relation  to  the  superincum- 
bent bods,  is  found  in  the  immediate  vicinity  of   Quincy,  Mass.    The 
extensive  quarries  of  that  neighbourhood  enable  us  to  see  very  well 
all  the  different  conditions  of  occurrence  of  this  rock.    The  most  re- 
markable fact  which  has  come  under  my  observation  is  the  existence 
of  planes  of  separation  in  this  syenite,  which  cannot  be  referred  to 
joints.     The  three  or  more  planes  of  joint-cleavings  observable  in 
these  beds  are  dearly  separable  from  this  other  set  of  planes  which  I 
cannot  refer  to  any  other  cause  than  stratification,  despite  the  opinion 
still  generally  entertained,  that  these  rocks  are  of  igneous  origin,  and 
owe  tiieir  present  structure  to  the  actions  which  go  on  in  a  mass  in  a 
condition  of  igneous  fluidity.^    That  I  am  not  mistaken  in  referring 
these  fractures  to  bedding  is,  I  believe,  abundantly  proven  by  the 
detiulB  of  structure  of  the  syenite  itself,  as  well  as  by  the  relations  it 
bears  to  the  unquestionably  stratified  rocks  which  rest  upon  it.    These 
planes  in  question  show  none  of  the  characters  which  are  presented 
by  the  true  joint  planes  and  fault's  planes.    There  are  no  slickensides. 
They  are  only  imperfectly  parallel,  and  of  very  varying  thickness.  There 
are  visible  on  the  surface  of  considerable  sheets  of  this  rock,  laid  bare 
m  the  MitcheU  quarry  near  Quincy,  splitting  along  what  I  believe  to 
be  the  plane  of  stratification,  markings  indistinguishable  in  appear- 
ance from  rippl^marks.  .  This  observation  was  made  upon  quite  a 
small  surface,  so  that  it  alone  could  hardly  be  trusted  to  determine 
the  nature  of  these  rocks.    But  upon  the  sides  and  the  summit  of  the 
syenite,  at  various  points,  we  find  other  evidence  of  their  sedimentary 
oharacter.    If  these  syenites  were  of  igneous  origin,  if  they  had  been 
poured  out  before  the  deposition  of  the  adjacent  stratified  beds,  or 
thrust  through  them  in  a  state  of  fusion,  we  should  expect  to  find  the 
nsnal  marks  of  such  actions.     In  the  first  of  these  cases  the  later 
sedimentary  deposits  would  be  found  lying  unconformably  upon  the 
STenite  without  any  indication  of  transition ;  in  the  second  we  should 
expeot  to  find  a  dear  line  of  contact  between  the  syenite  and  the  sedi- 
mentaxy  rooks,  such  as  is  always  to  be  found  where  an  intrusive  mass 
of  trappean  matter  outs  more  ancient  rocks.    What  we  do  find  is  that 
the  imperfect  bedding  of  the  deeper  portions  of  the  syenite  becomes 
more  and  more  dearly  defined  as  we  pass  towards  the  exterior  of  the 
mass,  and  gradually  passes  into  unquestionably  sedimentary  rock. 
Every  stage  of  this  transition  is  not  clearly  seen,  but  enough  is  visible 
to  Batisfy  any  one  that  it  really  exists. 

The  first  rooks,  of  quite  unquestionable  stratified  origin,  lie  directly 
to  the  north  of  the  Quincy  syenite  hills,  and  consist  of  clearly  bedded 
sandstones,  approaching  quartzites  in  their  character.  These  rocks 
have  an  unknown  thickness,  probably  amounting  to  several  hundred 
feet.  Their  general  dip  is  northerly,  with  a  variable  angle  of  inclina- 
tion which  may  be  roughly  averaged  at  twenty  degrees.  Above 
them  the  section  is  hidden  for  a  distance  whioh  would  give  space  for 
about  three  hundred  feet  of  beds.  Bunning  the  same  north  course 
aoross  the  break,  we  come  upon  the  lowest  of  the  Braintree  series. 
This  part  of  our  section  has  a  total  thickness  of  about  two  hundred 
feet ;  its  dip  corresponds  with  the  general  inclination  observable  in 
the  supposed  stratification  of  the  syenite,  as  well  as  that  of  the  quartz- 
ites immediately  above  it.  The  whole  of  this  Braintree  series  is 
fossiliferous,  altiiough  it  is  only  in  about  one  hundred  feet  of  the  upper 
part  that  well-preserved  specimens  of  the  oharaoteristic  fossils  are 
nnmd.  It  is  composed  of  beds  which  were  evidently  at  the  time  of 
thor  formation  very  uniform  mud  of  a  sea-floor  tolerably  remote  from 
hmd ;  and  although  much  changed  by  metamorphic  action  it  is  easily 
peroeived  that  the  whole  set  of  beds  contains  no  trace  of  shore 
depositfl.  Immediately  beyond  the  exposure  of  the  Braintree  beds  at 
Hayward's  Landing,  a  dislocation  has  brought  the  thin  bedded  quartz- 
ites again  to  the  surface.  The  alteration  in  these  is  so  great  that  the 
lock  has  assumed  something  of  the  appearance  of  gneiss,  and  would 
by  some  be  classed  in  that  group  of  rocks. 

If  there  be  no  undiscovered  faults  in  the  section  from  the  Quincy 
hills  across  the  Braintree  rooks  in  a  north-easterly  direction,  the  totiJ 
thickness  of  nnquestionably  stratified  beds  is  not  far  from  1,000  ft. 
The  uniform  dip  away  from  the  Quincy  Hills,  shown  by  all  the  strati- 

^  The  admirable  researches  of  Br.  T.  Sterry  Hunt  into  the  oonadtntion  and 
wigin  of  ^raaitaa  and  a^enitea  hare  made  it  poeaible  for  the  atadent  to  approach 
the  qneetion  of  the  origm  of  roeka  of  these  eroaos  with  a  better  chance  ot  aeoer* 
tainioK  the  tmth  than  would  have  been  poasible  bexiaffe  the  pubUoatioa  of  theresulte 
obtained  by  them. 


fled  beds  on  their  flanks,  may  be  regarded  as  auffioient  proof  that  their 
devation  oame  after  the  deposition  of  these  beds. 

The  region  about  the  Quincy  Hills  does  not  afford  any  gaffloient  evi- 
dence concerning  the  section  above  the  line  of  the  Braintne  aeries. 
At  Weymouth  Landing  there  ia  a  great  mass  of  schistose  rocks  whioh 
certaiidy  are  not  far  removed  from  this  part  of  the  section,  but  I  have 
not  yet  succeeded  in  tracing  any  connection  with  it.  I  am  inoUaed  to 
think  that  they  may  be  the  beds  between  the  Braintree  dates  and  the 
quartsites  before  desoribed. 

In  addition  to  the  rocks  already  mentioned,  there  exists  two  other 
sets  of  beds,  whioh  are  extremdy  developed  in  the  environs  of  Boston 
the  relations  of  whioh  are  not  easily  determined.  These  are  the  series 
of  the  Boxbury  conglomerate,  and  the  set  of  beds  which  I  have  ohosen 
to  term,  from  the  point  where  they  are  seen  to  the  best  advantage,  the 
Cambridge  slates.  The  first  of  these  consists  of  a  mass  of  stratified 
pebbles,  with  interoalated  sandstones  and  grits,  the  whole  oapped  by 
a  series  of  ripple-mariced  sandstones  about  100  ft.  in  thickness,  and 
at  certain  points  overlaid  by  masses  of  amygdaloidal  trap.  The  total 
thickness  of  the  formation  remains  yet  a  matter  of  question,  but  it 
cannot  be  less  than  1,200  to  2,000  ft.,  and  may  be  twice  the  latter 
amount.  The  whde  is  evidently  a  shallow  water  and  shore  deposit, 
being  formed  in  a  sea  which  became  progressively  more  and  more 
shallow,  the  uppermost  beds  affording  evidence  that  they  were 
deposited  very  near  the  shore. 

The  Cambridge  slates  show  by  their  structure  that  they,  like  the 
Braintree  slates,  were  depodted  in  deep  water.  In  general  character 
they  resemble  the  latter  rooks,  being  of  dense  argillaoeons  material, 
with  little  admixture  of  foreign  substances,  and  presenting  numerous 
planes  of  jointing,  and  one  distinot  cleavage  along  the  line  of  stratifi- 
oation.  The  aggregate  thickness  disclosed  in  the  Cambridge  and  Som- 
erville  sections  is  not  far  from  200  ft. ;  though  owing  to  the  faot  that 
neither  the  base  nor  summit  of  the  beds  is  observable,  it  is  imposdble 
to  determine  their  depth.  The  only  dear  evidence  of  organic  life 
oonsists  in  numerous  but  indistinct  impressions  of  fuooids.  A  number 
of  other  peculiar  forms  have  been  found,  but  nothing  satisfaotory  haa 
yet  been  ascertained  conoeming  them. 

After  several  years  of  searching  I  have  anooeeded  in  finding  a  aeo* 
tion  whioh  shows  pretty  dearly  the  relation  of  the  Cambridge  dates 
and  Boxbury  conglomerate.  The  most  important  part  of  this  exposure 
has  been  unoovered  by  the  extensive  excavations  now  being  made  in 
the  construction  ot  the  Chestnut  Hill  reservoir.  In  pasnng  from  the 
southern  nde  of  this  reservoir  in  a  nearly  due  north  direction,  we  croaa 
what  seems  to  be  a  complete  section  of  the  slates  and  conglomerates 
of  these  two  series  of  beds.  On  the  south  border  of  the  lower  reser- 
voir at  Chestnut  Hill  there  ia  an  outorop  of  rooks  in  all  important 
respects  dosely  resembling  the  Cambridge  slates.  These  are  traoeable 
for  a  distance  of  about  700  ft.  in  a  northerly  dixeotion  aoroas  the  floor  of 
the  reservoir,  having  a  nearly  north  dip  at  an  angle  of  about  15^,  Imme- 
diately above  these  and  without  any  discordance  oomes  the  first  of  the 
conglomerate  beds,  which  oonsists  of  a  bed  about  10  ft.  thick  of  pebbles 
mingled  with  slatoi.  This  is  anrmounted  by  about  30  ft.  of  alates 
having  a  most  perfect  cleavage  in  the  plane  of  stratification.  It  ia 
not  difficult  to  split  a  sheet  a  foot  square  having  a  thickness  of  not 
over  ^  inch.  Immediately  above  this  alate,  which  was  evidently 
depodtod  in  deep  water»  for  it  is  remarkably  uniform  in  ita  oharaoter, 
the  oonglomerate  oomes  in  again  and  continues  with  ita  northern  dip  ' 
at  an  average  angle  of  about  15°  for  a  horizontal  distance  of  over  a 
mile.  Near  the  edge  of  the  Charles  Biver  alluvial  flats,  in  Brighton, 
this  oonglomerate  changes  suddenly  into  a  sandstone  whioh  ia 
throughout  marked  with  very  diatinot  ripple-lines,  and  beara  other 
evidence  of  shallow-water  origin.  Above  this  sandstone  mass  there 
oomes  a  great  expanse  of  amygdaloidal  trap,  whioh  at  some  points  ia 
seen  cutting  the  sandstone  and  again  appeara  to  have  been  poured  oat 
over  ita  surface  as  a  oontemporaneous  sheet.  As  is  often  the  oaae  near 
great  outbreaks  of  this  kind,  there  are  at  least  two  faults,  one  on 
dther  side  of  the  dyke,  which  have  produoed  considerable  didocation 
in  the  beds.  These  are  the  only  faults  vidble  in  this  moat  intereating 
section. 

Although  it  is  by  no  means  certain  as  yet,  still  it  may  be  assumed 
as  probable  that  the  Cambridge  dates  and  Boxbury  oonglomerate 
belong  to  the  same  great  aeries  of  beds.  The  ooimndenoe  in  the  direc- 
tion of  dip  as  well  aa  the  general  oharaoter  o€  the  beds  themsdviea 
renders  it  probable  that  it  may  eventually  be  found  that  these  slalea 
and  conglomerates  form  part  of  the  same  aeries  of  beds  as  the  Brain- 
tree series,  and  all  belong  to  the  primordid  era. 


FOREIGN  ACADEMIES. 

THfi  SBEKCH  ACADBMY. 

Pabis,  Fkbbttaet  21st. — The  correspondence  was  depodted  by  Iff. 
Dumas.  It  included  a  work  by  M.  Chatin  on  the  causes  of  the  dehis- 
oenoe  of  anthers. 


234 


SCIENTIFIC    OPINION. 


[lUKh  1,1190. 


Chendeal  and  ihatupmUe  czperimenU  on  the  dicetttbflity  of  amy- 
UceoDfl  mhttaneem  hf  iht  aid  of  a  kiiid  of  diactaM,  hy  M.  Boatenl. 

A  mamoig,  mder  mbI,  indicatTiig  means  of  teeognizing  some  of  the 
eoloariiig  matiata  need  to  adolterate  wines. 


A  paper 


(• 


Beaeavelies  on  the  domestie  animals  of  ancient 


EgTpi/'  Thzee  speciea  of  antelopes,  now  wild,  appear  to  have  been 
domeetioated  in  herds  in  the  times  of  the  ancient  Pharaohs.  Aococate 
dcawings  maj  eren  be  seen  on  the  moftnments,  showing  the  manner 
of  fattening  them,  bj  ingorgitatiDg  their  food  in  the  way  practised 
with  fowls.  It  was  in  the  time  of  the  pastoral  kings  that  these 
»'^wmm%m  fawti  luiTe  boeu  allowed  to  have  become  wild. 

M.  St.  Claire  Derille  made  a  few  remarks  on  a  new  thermometer 
iDTentedbj  M.  Lamy.  Ammoniacal  chloride  of  calcium  gires  off  gas 
which,  in  a  closed  space,  possesses  a  tension  which  is  directly  related 
to  the  temperature.  If,  therefore,  a  meteorologist  places  on  the  roof 
of  his  honse  a  small  metallic  box  containing  snfficient  solution  of  cal- 
einm  chloride  saturated  with  ammonia,  and  connects  it  by  a  leaden 
tabe  with  a  manometer  in  his  room,  he  can  obserre  at  any  moment, 
withoot  disturbing  himself,  the  external  temperature. 

M.  Faye  haying  proposed  to  apply  this  instrument  to  the  study  of 
subterranean  temperatures,  M.  Becquerel  called  attention  to  the  fact 
that,  flTe  years  ago,  he  had  had  constructed  thermo-electric  apparatus 
which  poffectly  fulfilled  M.  Faye's  desideratum,  and  which  act  inde- 
finitely without  being  touched,  and  which  indicate  the  temperature  to 
the  twentieth  of  a  degree. 

M.  Faye  presented  to  the  Academy  a  work  by  the  Abb^  Leray,  on 
the  explanation  of  nnirersal  attraction  by  moTements  of  the  ether. 
The  idea  is  not  new,  but  M.  Faye  thinks  that  the  author  has  pursued 
it  much  farther  than  any  of  his  predecessors. 

M.  Delaunay  presented  in  the  name  of  M.  Simon  Newcomb  a  new 
method  for  the  derelopment  of  the  function  of  perturbation  and  its 
deriTstiTes. 

M.'Prillieux  sent  in  an  interesting  paper  on  the  congelation  of 
plants.  He  has  established  the  existence  normally  of  large  icicles  in 
the  interior  of  all  frozen  plants.  These  icades  form  small 
columns,  peri>endfoular  to  the  surfaee,  and  often  penetrating  the  epi- 
dermis. The  ice  is  formed  from  liquids  derired  from  the  cells.  The 
cells  themselTes  remain  intact,  so  that  there  is  no  destruction,  but 
simply  a  separation  of  organs,  and  therefore  what  has  been  said  con- 
cerning the  death  of  plants  by  freezing  goes  for  nothing. 

M.  de  Saint-Y^Dant  read  two  reports,  one  on  a  memoir  by  M. 
Bonssinesq  relatiye  to  the  propagation  of  waves ;  the  other  on  the 
works  of  M.  Tresoa. 

A  new  work  was  presented  by  M.  Becquerel  ph'e  on  the  physico- 
chemical  phenomena  of  the  organism.  He,  in  the  first  place,  explained 
the  continuation  of  his  researches  on  the  osseous  current  which  repre- 
sents the  eleotro-capillaiy  currents,  to  the  action  of  which  he  refers 
the  nutrition  of  the  bones ;  and  then  considered  the  mode  of  inter- 
rention  of  the  physico-chemical  forces  in  the  nutritiye  functions  of 
the  enoephalon  and  of  the  nervous  system. 

M.  Oahonrs  read  a  report  on  the  works  of  M.  Houzeau  on  ozone. 
In  this  report,  M.  Cahours  asks  in  the  name  of  prudence  for  some 
certain  reaction,  possessed  by  ozone  only,  by  which  to  recognize  its 
presence,  inasmuch  as  that,  when  it  exists,  it  can  scarcely  have  been 
formed  under  any  other  circumstances  than  those  that  would  give  rise 
to  oxygenated  water  (peroxide  of  hydrogen)  and  the  oxides  of  nitrogen. 

MM.  Bonssingault  and  Wurtz  thought  M.  Cahours  over-prudent. 
They  had  no  doubt  of  the  existence  of  ozone  in  the  air,  and  they  con- 
sidered its  characteristic  smell  to  be  its  best  test. 

M.  Wurtz  presented  a  work  by  himself,  and  stated  that,  wishing  to 
prepare  alpha-toluilic  add  by  the  method  he  had  given  for  passing 
from  the  carbides  to  the  superior  acids,  he  obtained,  instead  of  this 
body,  a  compound  much  more  complex. 

M.  Wurtz  then  presented  a  work  by  M.  PoUet  on  the  action  of 
chloride  of  acetyl  on  glucose.  This  chemist  has  obtained  a  body  in 
which  five  atoms  of  hydrogen  in  glucose  are  replaced  by  four  of  acetyl 
and  one  of  chlorine.  This  sugar  must,  therefore,  be  considered  as  a 
pentatomio  and  not  hexatomio  alcohol,  as  it  has  been  hitherto  held 
to  be. 

Some  curious  experiments  were  also  cited  by  M.  Wurtz,  of  M. 
Liebreicb,  on  chlorsl.  From  these  experiments,  as  yet  incomplete,  it 
would  appear  that  chloral  and  strychnine  nitrate  are  antidotes  for 
each  other. 


SOCIfiTfi  PHILOMATHIQUB  OF  PARIS. 

Pabis,  January  22nd.-— At  this  meeting,  which  we  have  in  part  re- 
ported already,  M.  Ribauoour  made  a  communication  on  the  theory  of 
surfaces,  a  purely  mathematical  paper. 

M,  A.  Lauss^dat  read  a  paper  on  a  graphical  method  suitable  for 
constructing  maps,  which  will  indicate  eclipses  of  the  sun  for  the  earth 
generally.  The  method  pursued  by  the  author  is  that  of  which  the 
astronomers  of  the  last  century  made  use,  modified  so  as  to  increase 
its  precision.  This  method  was  conceived  by  the  author  a  long  time 
before  he  became  aware  that  it  had  been  imagined  by  the  celebrated 


geometer  Lambert.    It  is  a  tiansfonnatio&  of  the  orthogiapUo  iaio 
the  stereogr^hie  projection,  and  the  aothor  bdievea  it  hM  not  befon 

BOTAL  ACADEMY  OF  BELGIUM. 

BBU88CL8,  Jahtabt  9th. — The  correspondence  included  wreal 
j  sheets  of  tiie  geological  map  of  the  Netherlands  from  his  ExoeDenej 
Baron  L.  Gericke,  in  the  name  of  the  Government  of  Pigrs-Bti. 
(1)  Meteorological  observations  made  in  the  year  1S69  at  tlie  Bojal 
Obaervatory  of  Brussels,  at  Ostend,  by  M.  Cavalier,  and  at  U&gi  hj 
M.  Lederoq ;  (2)  Botanical  observations  made  at  Namur  in  1869  bj 
M.  Bellynck ;  (3)  Observations  on  the  animal  kingdom  made  st  MeUe 
in  1869  by  M.  Bemazdin;  sent  in  for  the  report  on  petiodlal 
phenomena. 

A  list  from  M.  Altenrath  of  the  storms  which  he  had  obserred  b 
Anvers  during  the  year  1869. 

The  following  memoirs  were  received^  and  will  be  made  the  svlgeot 
of  reports: — 

1.  Materials  for  the  Fauna  of  Belgium— terrestrial  isopodooi 
Crustacea,  by  M.  F^lix  Plateau. 

2.  Beseazches  on  the  Embryogeny  of  the  Crustacea :  (IV.)  De- 
velopment of  Afur/iorelZa,  Semeopoda^  and  Hessia  (E.  van  Ben.},  bj 
M.  E.  van  Beneden. 

3.  Description  of  a  new  African  species  of  the  genua  Varan 
(Varanus),  by  M.  Preudhomme  de  Borre. 

4.  Note  on  the  nature  of  the  sun,  by  M.  G.  Benaerts. 

5.  Discovery  of  a  bed  of  phosphate  of  lime  beneath  the  town  of 
Louvain,  by  M.  G.  Lambert. 

M.  Stas  was  elected  director  for  1871  and  M.  Dewalqne  wis  in- 
stalled in  the  same  office  for  the  present  year  by  the  retiring  director, 
M.  Nyst. 

Beports  by  MM.  Spring  and  Coemans  were  then  read  on  a  note  by 
M.  Kickx,  on  the  reproductive  organ  of  Psilotum  triqiLetrum^  Sw.  In 
conformity  with  the  conclusions  of  these  reports,  the  paper  wis 
ordered  to  be  printed  in  the  Bulletin  of  the  Academy. 

M.  Gluge  gave  a  verbal  report  on  two  notes  by  M.  Bobin,  one  on 
the  means  of  foreseeing  the  comparative  size  of  the  males  and  females 
in  the  animal  series,  and  the  other,  relating  to  the  effects  of  lightning 
on  animals. 

M.  Quetelet  communicated  a  note  on  the  Aurora  borealts  of  Janosiy 
3rd,  1870.  

THE  VIENNA  ACADEMY. 

Vienna,  Januabt  13th. — At  this  meeting,  which  should  have  been 
reported  in  our  last  number,  instead  of  that  on  January  22nd,  Dr. 
von  Scherzer,  at  the  head  of  the  commercial  department  of  the  East- 
Asiatic  expedition  gave  an  account  of  the  things  obtained  in  Chifis 
and  Japan.  Among  these  were  (1),  three  Chinese  skulls  (two  from 
Hongkong,  the  third  from  Peking)  and  three  Japanese  sknUs  (two 
from  Osaka,  the  other  from  Jeddo),  which  had  been  sent  by  permisriaa 
of  the  Government  to  the  Anatomical  Museum  of  the  Vienna  Uni> 
veraity ;  (2)  a  small  but  very  interesting  collection  of  fresh-water 
fishes  from  Osaka  (Japan),  made  over  by  the  Government  to  the 
Academy ;  (3)  a  collection  of  works  on  medicine  in  the  Jspaneae 
tongue ;  (4)  a  number  of  Chinese  drugs,  collected  with  great  care  and 
skill  by  Dr.  Kerr.  Of  this  collection,  tiie  Government  have  been  re> 
quested  to  allow  a  part  to  be  placed  at  the  disposal  of  the  medical 
faculty  for  pharmacological  and  physiological  experiments ;  (5)  a  large 
collection  of  Chinese  philosophical  works,  116  volumes  in  all,  sent  by 
the  Chinese  Government  in  return  for  the  works  taken  out  and  pre- 
sented by  the  expedition;  (6)  a  similar  present  from  the  Japaneae 
Government. 

Herr  W.  von  Haidingrer  gave  the  contents  of  a  series  of  brief  com- 
munications made  to  him  concerning  the  pre-Homeric  fall  of  two 
meteoric  stones  at  Troy,  by  Professor  W.  Hallows  Miller,  Tot. 
Sec.  B.S. 

Dr.  Emil  Weyr  sent  in  a  paper  on  curved  pencils  (Curvenbuschd), 

Herr  Anton  Waszmuth  sent  in  a  memoir  on  a  new  method  for 
determining  the  reduction-factor  of  a  tangent  galvanometer. 

Dr.  BeuBS  presented  a  memoir  entitied  "  Upper  Ollgooene  (Oberol^ 
cane)  Corals  of  Hungary."  It  contains  the  description  of  oorals  fan. 
beds,  hitherto  held  to  be  eocene,  of  the  tertiary  formations  of  Mogyomsi 
Tokod,  Dorog,  Baydth,  in  the  vicinity  of  Gran,  in  Hungary. 

Professor  Langer  presented  a  memoir  by  Dr.  Leo  Levschin,  contain- 
ing the  description  of  the  structure  and  vascular  relations  of  the  intes- 
tine of  Salama/ndra  maculata, 

Herr  Franz  Unferdinger  presented  a  memoir  on  the  transformatioa 
and  determination  of  the  treble  integral 

three  conditions  being  assumed. 

The  next  paper  was  by  Herr  Obersteiner,  on  some  lymphatic  cavities 
in  the  brain. 
1       Dr.  S.  L.  Schenk  presented  a  paper  on  the  nitrogen  in  fleeh. 
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BOYAL  INSTITUTION  OF  LOMBABDY. 

Milan,  Jantjabt  13th. — The  three  following  memoirs  were  received  : 
— ^The  fundamental  principles  of  intelligenoe,  by  Professor  Carlo 
Cantoni;  on  the  inflnenoe  of  ooloored  rays  on  respiration,  by 
Signori  Selmi  and  Piaoentini,  presented  and  read  by  Dr.  Strambio ; 
on  the  practical  and  soientifio  Epionrism  of  the  Bomans,  by  Pro- 
fessor Ito  OiaTanni. 

Dr.  Maggi  made  some  brief  remarks  on  Professor  Ciavarini's  paper, 
to  which  the  author  replied. 

Professor  SchiapareUi  then  read  a  note,  by  Professor  Serpieri,  on 
the  form  of  the  radiation  from  the  Pereeidse  of  Aagost  meteors,"  and 
alio  presented  a  work  by  himself  entitled,  *^  (jtonend  observations  on 
the  form  of  meteoric  radiations." 

Professor  Baldassare  Poli,  read  a  short  note  on  obligatory  and 
gratnitons  elementary  instraotion. 

Drs.  Yerga  and  Yalsoani  presented  their  work  on  the  therapeutic 
nses  of  chloral. 

The  meeting  then  proceeded  to  consider  proposals  for  the  coming 
election  of  Italian  and  foreign  corresponding  members.  It  also  decided 
to  exchange  publications  with  the  Italian  Geographical  Society. 

The  examination  of  an  evaporimeter  presented  by  Signer  Antonio 
Frascoli  was  then  referred  to  a  commission  consisting  of  Signori 
Cantoni,  Hajech,  and  SchiapareUi ;  and  the  examination  of  a  stove  for 
hatching  silkworms*  eggs  proposed  by  Signer  Orlandi. 

To  Professor  Casorati  was  intrusted  the  task  of  examining  an  ele- 
mentary treatise  on  mathematics  and  mechanics ;  an  unprinted  work 
sabmitted  to  the  judgment  of  the  Institution  by  the  Bev.  Francesco 
BertolinL 

Several  officers  wore  then  re-elected,  and  the  meeting  terminated. 


NOTES  AND  MEMORANDA. 


■■■ 


Lectures  at  the  Boyal  Institution. — ^A  course  of  four  lectures  on 
meteorology  was  delivered  by  Bobert  H.  Scott,  Esq.,  Director  of  the 
Meteorological  Office,  commencing  on  Saturday,  January  22nd.  The 
loctorer  stated  that  the  science  was  too  much  in  embryo  at  present  to 
JQstify  weather  prophecies  on  a  sweeping  scale.  Within  the  limits  of 
forty-eight  hours  he  thought  conjectures  might  be  made  with  some 
amount  of  reliability.  The  tracings  and  drawings  exhibited  were  clear 
and  comprehensible.  Six  lectures  on  the  architecture  of  the  human 
body  were  given  by  George  Hurray  Humphry,  Esq.,  Professor  of 
Anatomy,  Cambridge.  The  lecturer  said  that  the  human  body  fur- 
nished an  argument  in  favour  of  development  going  on  in  different 
places  at  the  same  time.  He  endeavoured  to  show  that  this  theory 
would  hold  good  also  with  regard  to  the  natural  kingdoms.  The 
analogies  existing  between  the  members  of  the  body  and  the  species 
on  the  globe  were  not  dwelt  upon  by  Professor  Humphry.  The  first 
two  of  Professor  Max  Milller's  lectures  on  the  science  of  religion  have 
been  given — on  Saturday,  February  the  19th  and  26th.  The  drift  of 
the  argument  seems  to  be  the  establishment  of  a  parallelism  between 
languages  and  religions.  The  lecturer  would  enhance  his  subject  by 
giving  his  audience  less  to  infer  at  timps.  Quoting  Goethe,  he  said, 
that  the  man  who  knew  but  one  language  knew  none.  Wo  are  to 
understand  that  he  or  she,  as  the  case  may  be,  who  knows  but  one 
religion  is  in  the  same  predicament.  It  was  also  stated  that  the  fol- 
lowers of  great  originators  were  apt  to  swear  to  miracles  having  been 
performed  by  these  prophets,  who,  after  their  decease,  had  not  the 
power  of  repudiating  such  statements  in  the  clear  and  efficient  manner 
in  which  they  had  done  so  during  their  lifetime.  Is  this  statement 
applicable  to  the  Testament  religions.  If  Professor  Max  Miiller  thinks 
so,  why  not  say  so  ?  Most,  or  rather  all,  religionists,  he  says,  think 
their  doxy  the  only  correct  one,  and  abuse  or  disregard  others 
accordingly.  Will  the  science  of  religion  in  Professor  Max  Miiller' s 
hands  discdoee  \h»  virtues  and  shortcomings  of  all  alike  P 

How  many  I<epidoptera  are  there,  in  tlie  'World  P — This  ques- 
tion is  thus  answered  by  Mr.  Bate  in  his  able  address  to  the  Entomo- 
logical Society : — ^In  the  StetHner  Entomologisch^  Zdtung  I  find  a  very 
readable  paper  by  Peter  Maassen,  of  Elberfeld,  on  a  subject  which  will 
be  interesting  to  most  entomologists.    It  is  an  attempt  to  compute 
the  total  number  of  species  of  Lepidopterous  insects  existing  in  nature, 
and  is  written  in  correction  of  a  previous  crude  essay  by  Keferstein 
cna  the  same  subject.    In  his  estimate  the  author  takes  for  his  basis 
the  curious  fact  that  in  all  complete  lists  of  local  Lepidopterous  faunas 
in  Surope  the  number  of  moths  to  butterflies  is  as  26  to  1.     Ho  then 
geta  at  the  probable  number  of  butterflies  in  existence,  by  arguing 
from  the  number  published,  districts  unexplored,  and  so  forth,  and 
believes  the  number  to  be  not  fewer  than  8,740.    Unfortunately,  in 
pursuing  the  calculation  he  forgets  his  datum-line  of  26  moths  to 
1  butterfly,  and  takes  the  proportion  as  it  stands  in  Staudinger  and 
"Wocke's  Catalogue  of  European  Species,  where  the  proportion    of 
coarao  is  much  less,  because  the  smaller  moths  have  not  been  so 


exhaustively  collected  throughout  Europe  as  the  butterflies.  In  this 
way  he  arrives  at  the  total  number  existing  in  the  world  as  129,740 — 
a  surprising  amount,  but  still  far  below  the  truth  if  the  proportion 
found  in  well-worked  districts  in  Western  Europe  is  maintained 
throughout  the  world,  which  would  produce  the  incredible  total  of 
227,240  species. 

Oxygen  Manufactured  on  the  Large  Scale. — ^The  works  for 
this  purpose  are  at  New  York,  and  consist  of  retort-houses,  engine- 
rooms,  store-house,  pumps  for  compressing  gas  in  cylinders,  and 
a  gas-holder  of  26,000  cubic  feet  capacity.  Mr.  Morton's  process 
is  carried  on  as  follows : — ^About  700  lb.  of  manganate  of  soda  are 
placed  in  a  retort  and  heated  to  the  requisite  degree ;  superheated 
steam  from  a  boiler  is  then  admitted  for  about  ten  minutes.  Two 
equivalents  of  the  manganate  of  soda,  and  two  of  water,  react  upon  each 
other,  in  this  way : — The  water  combines  with  the  soda  of  the  man- 
ganate, to  form  a  hydrate  of  soda,  the  manganic  acid  is  converted  into 
sesquioxide  of  manganese,  containing  only  half  the  proportion  of  oxygen, 
and  the  other  half  of  the  latter  passes  off  in  the  free  state.  At  the  oon- 
olusion  of  this  j)art  of  the  process,  the  steam  is  shut  off,  and  the 
superheated  air  is  admitted  for  about  flfteen  minutes  whereupon  the 
sesquioxide  combines  with  more  oxygen  from  the  air,  and  is  recon- 
verted into  manganic  acid,  which  again  eom  bines  with  soda.  The 
retorts  in  each  furnace  are  charged  with  700  lb.  of  permanganate  of 
soda,  and  by  the  consumption  of  two  chaldrons  of  coke,  and  with  the 
labour  of  three  men,  25,000  cubic  feet  of  oxygen  are  made  per  day.  It 
is  now  sold  at  5  cents  {2\d..)  per  cubic  foot,  compressed  in  reservoirs 
up  to  a  pressure  of  250  lb.  to  the  square  inch.  The  gas  is  of  excel- 
lent quality  and  very  pure.  —  Journal  Franhlin  Institute,  through 
Chemical  News, 

Salmon  Propagation. — During  the  past  spawning-season  the 
Stormontfield  Salmon  Propagation  Breeding-Ponds  have  been  stocked 
with  about  465,000  salmon  ova,  being  about  100,000  more  than  in 
any  former  year.  In  course  of  the  operations  at  Almond  mouth 
spawning-beds,  says  the  Farmer,  184  male  and  134  female  salmon  and 
grilse,  were  landed.  The  ova  were  procured  from  57  female  fish, 
Ten  clean  salmon  and  grilses  were  landed ;  as  also  a  number  of  dean 
sea  trout.  In  the  stomach  of  a  yellow  trout  caught  were  found 
'  between  300  to  400  salmon  ova.  The  operations  in  connection  with 
the  Stormontfield  Ponds  commenced  on  the  22nd  November  and  con- 
cluded on  the  27th  December  last,  owing  to  the  Tay  being  at  a  too  low 
level  to  permit  more  fish  coming  forward  to  the  spawning-beds.  In 
consequence  of  the  long  continued  frost  of  the  present  winter  the 
hatching  process  in  the  ponds  is  not  in  so  forward  a  state  as  in  some 
recent  years ;  yet,  nptwithstanding  the  severe  weather  since  the  com- 
mencement of  the  year,  a  good  many  of  the  first  deposited  ova  are 
manifesting  signs  of  life.  It  may  be  added  that  if  the  spawning-sea- 
son had  been  as  favourable  as  was  at  first  anticipated,  it  was  intended 
to  have  deposited  in  the  Stormontfield  Breeding-Ponds  upwards  of 
800,000  ova. 

Fixative  for  Drawings. — Correspondents,  says  the  Builder,  ask 
Us,  from  time  to  time,  the  way  to  set  pencil  and  charcoal  drawings. 
We  have  just  had  an  opportunity  of  testing  an  invention  by 
M.  Bouget,  one  of  the  masters  of  the  Government  schools  in  Paris, 
for  "  permanently  and  instantaneously  fixing  every  kind  of  fugitive 
design,  such  as  those  produced  by  chalk,  crayons,  pastels,  lead  pencils, 
or  other  similar  materials."  It  consists  of  a  liquid  which  is  blown 
through  a  little  glass  apparatus,  in  the  shai)e  of  a  minute  shower  that 
spreads  itself  over  the  paper,  so  that  the  drawing  is  not  rubbed  by  a 
brush  being  passed  over  it.  Through  the  fineness  of  the  spray  the 
paper  is  not  cockled,  neither  does  the  liquid  appear  to  leave  any  mark. 
Our  test  was  severe,  and  upon  rubbing  the  drawing  operated  upon 
with  india-rubber,  nothing  moved,  nor  was  any  appearance  of  a  smear 
produced.  It  seems  a  very  valuable  preparation.  According  to  the 
London  agents,  Corbi^re  &  Son,  it  is  equally  efficacious  with 
photographs. 

Iron  and  Steel  Crystals. — M.  Schott,  of  Ilsenberg,  has  made 
many  microscopical  examinations  of  the  structure  of  steel  and  iron. 
He  maintains  that  all  crystals  of  iron  are  of  the  form  of  a  double 
pyramid,  the  axis  of  which  is  variable,  as  compared  with  the  sise  of  the 
base.  The  crystals  of  the  coarser  kinds,  as  compared  with  those  of ' 
the  finest  qualities  of  crystalline  iron,  are  of  about  twice  the  height. 
The  more  uniform  the  grain,  the  smaller  the  crystals,  and  the  fiatter 
the  pyramids  which  form  each  single  element,  the  better  is  the  quality 
the  greater  is  the  cohesive  force,  and  the  finer  the  surface  of  the  iron. 
These  pyramids  become  fiatter  as  the  proportion  of  carbon  contained 
in  the  steel  decreases.  Consequently  in  cast  iron  and  in  the  crudest 
kinds  of  hard  steel  the  crystals  approach  more  the  cubical  form,  from 
which  the  octahedron  proper  is  derived,  and  the  opposite  extreme  or 
wrought  iron  has  its  pyramids  fiattened  down  to  parallel  surfaces  or 
leaves,  which  in  their  arrangement  produce  what  is  called  the  fibre  of 
the  iron.  The  highest  quality  of  steel  has  all  its  crystals  in  parallel 
positions,  each  crystal  filling  the  interstices  formed  by  the  angular  sides 
of  its  neighbours.  The  crystals  stand  with  their  axes  in  the  direction 
of  the  pressure  or  percussiye  force  exerted  upon  them  in  working,  con- 
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WZD5ESDAT,  Hank  2nd. 

r  <d  Arti,  !  p.m.    "Oo  Tnmnjt  is  Sbcet^"  by  V.  Ekidg«* 

tiai  %tatftj,  f  p.B, 

""     " tDHpSsDn^- 

o  Dr.  BmtoD  Hiek^i 

nf  EetoMpM"  ■""«»- 

<,^K,i»l,~    W   Bam   Pml  TOO  S«dowiu,   JLD, 

"  '.«(•  u(  aa/Vi^  L  tcra,"  ^  Dr.  BooUl  ud  Dr.  Boijna.  "  T>a 
CmW  of  Tnti,  io  wbkli,  >bii«  U>«  fint  Child  pnamtad  a»ba*l'ij, 
ibtrt  «M  Hmchu]  pmeotatkio  wuh  tlw  M«inid,'  bj  Dr.  Bnntoo. 

THCESDAT,  8rd. 

E'^al  SocMr,  h.Sli  p.m.  "  BodHi  of  Haaihij  Obwmtiou  of  Dip  aod 
HwiwDtai  Fom  maib  at  Kew  OUerTaUnT,"  t?  B.  Stavut,  F.tLS. 
"  SfjCCtriiMinic  ObHtTation*  nuuld  widi  th*  great  MeTboumo  Tde- 
tcof*.    On  the  Xcbnla  m  Argo,  asd  on  tba  Bpectrnm  of  JninUr,''  by 

9mAtifOl  AaUipMrkii,  8.30  p.m.     "On  Mt—Mlit  InTratoriM,"  bjr  the 

K«T,  M-  E.  C.  WaleoU,  B.D.,  F.B.A. 
Londca  iBntHuUai,  7.30  p.m. 
Luiacaa  Bocictj,  6  p.m.      "  BjbHdum  ajaoDg  CiBAoB*,"  hy  Hr.  J. 

Cbemial  floewtr,  S  p.m.    "  lotUcea  of  Refractioti,'  by  Dr.  Gladitona. 

Kri)w)  Itodetf  Clab,  4  p.m. 

floeirtr  D(ArU«ta«Dd  AmatBin,  8  p.m. 

Kiml  InaUtoUoD,  3  p.m.  "CbxaMrj  of  VcgeUbU  Product^"  hj  PmL 
OdUac,  F.K-a 

IbrraUo  8bdM/,  S  p.m.  "On  tiw  Function^  Duorden  irf  Uie  Hale 
OHMTBlin  (trgaa;"  bj  Mr.  J.  TrsTan. 

I'atlujMtical  Sodrtj,  «  p.m.  Th«li.Ilowin(- Spedmeniwal  hee»bibi««d:— 
"Oai^nDi  of  Fcmonl  Vein,  with  Perforaliun  oC  tha  Artarr,"  by 
Mr.  fi«.  "Tnbercolar  Heningitil  in  ooanectiou  vitJi  a  Caaaoni 
FonnatkfD,"  by  Dr.  H.  Weber.  "  Sabpenoiteal  Hmiatoma  of 
Orbit,"  bj  Hr.  Hoik*.  "Ptnlj^  wUh  i^ipwmt  Hoaealar  Hjper- 
trophr,"  bj  J>r.  lAngdcm  Down.  "DUeaM  of  Knee-joint,''  by  Mr. 
(>arr  Jadeon.     '*  Aortic  Aneuiiam,^'  by  Dr.  Robinaoti. 

IjttaiofiUia  HUn-oacopical  Society,  S  p.m.  "  Eatomology  M  llloelnled 
in  tike  HicnMeope,''  by  Hr.  J.  H.  Bsly,  7.I.B. 

hndtord  Pliilowphu*!  Hociety,  S.IG  p.m.  "  On  Art  and  Art  SdiocJi,'' 
by  Mr.  Uickwood. 

Pertli  Society  of  Natural  Soienaee,  8.30  p  a.    Anntial  meelJDf[. 

Le*d«  rblkaophical  Hoeiety,  7.30  p-m.     Mr.  Bnggin'i  geoond  Laotnr*. 

FRIDAY,  ilh. 


'  Attempt  to  reeoDcdIe  the  Iawi 


«ty,8.16p.m.    "Attmipt 
■t  and  Kb)  tbm  wilb  thoee  ot  Uodem  I^nguane,"  by  Pro£  T. 
He«iU  Key. 
Knyal  liutitatjoo,  8  pm.    "IroDbailtShlpe,"  by  Hr.  Bead. 
ArcbuoloKu-al  Inntitution,  i  p.m. 
United  flerviee  loatitutioD,  3  p.m.     "Ocean  CnrreDte  and  tbeir  Infla- 

*now."  by  Hr.  A,  O.  Findbr. 
Wealcm  Hfdlral  and  Biirgical  Society,  8  p.m.    "On  the  Uodem  Treat- 
ment of  Hypbille,"  by  the  Pmident  (Mr.  J.  R.  Laae). 

SATURDAY,  Bth. 

"Science  of  ReUgioD,"  by  Prof.  Hai  MUtler. 

MONDAY,  7tb, 


Royal  iDatituUon,  3  p.m. 


„-bI  Booioty,  7  p.m. 

Medical  Bociety  of  Xjondon,  8  p.m. 

Vlotoria  iDctituta,  8  p.m.    "  A  DemoDetratloii  of  the  Eiiatenee  ot  God," 

by  the  Rev.  Dr.  HcCann,  of  Olugow. 
London  InitltuUoa,  4  p.m. 
"-liety  of   EDgioeer*.  7.30  p.m.      "On   the   Friction  Id  the   Bteam 

^.„...~^     "     "  ■■rJanjen. 


CyllniJer,"Tjy  Mr.  Peter  Ji 


TUESDAY,  8tb. 


hotographio  Society,ll 
fctlinoTogioal  aooioty.  6  p.m. 
Llrerpool  Antbropological   Society,  I 


"What  li  ManT"  by  Dr. 


Scoety  ill  Ana,  e  p.&i 

Gicia^al  Gmietj,  F  p-s. 

f^if^  Sniety,  i  piBi. 

«C^:rwBn>l  Setsacy.  Sksl  Tka  fnllav^  papers  will  be  read  hr  V. 
B.  CtepeMw,  ILD.,  FBR,  *e.  :— "Om  Die  Comparalin  IJteidBM 
ef  tke  Beeea^  UMrr  Mrffli  wmta  txyiDg  drcumdauu."  "b 
tkcSd  SuettMB  irf  r— liia  '  "Onthe  Hicropyleadhilidi 
Oi^'    "Ob  ike  BafB^MBe(tU&|iBa  of  Echini." 

Tjyrtl  Iki^Bj  Fad,  3  p.B. 

Fk.yal^M3rtye<m«yiw._t.Up.m. 


r  Gusooir.— We  b<«  to  thuk  tki 
appean.    Tin  mlijlit, 


lUtkJIeri 
■bether  Iben 

SiTfTEXi.  HiKOBi  Socnrt 

aeeretary  for  bi«  oonmnmiealim. 

TEiSsiMT  HDDorSIi.— "H.  a*— The  loWi 
■i  cae  of  bigb  pfaynologieal  interaet  and  importaiice. 

PBOMiaoii  KuXCITm  EaaiT.— Sir  Chnrirs  Lyell's  JXAt  bu  bed 
m^t^ivcd.     Hii  deste  dull  be  attended  to. 

LivBtpool-  SOC11TO8.— Onr  e«lteinedcon*Bpondent  Uthaakodlbrlfc 
kiudoew.    "  Copy"  in  hand. 

AsTIlOS0«T  *5D    "COWrOS 

reached  tit.  We  quite  ignt  vitb  bim  that  the  ignoiaDce  of 
ihDwn  by  some  folk  is  a  national  diagrace.  We  meirlad  tbnt  ■■ 
realiied  thi*  imporlant  hct-     Bat  "  J.  H."  fauad  his  "  laiol 

A3  Electric  Vasi. — "H.  G."s!iooid  eendus  thecommnni ^ 

llcckiif  he  ■iahoa  u«  to  take  noli™  of  it.     We  doubt  not  the  pirait  l«« 
ji.rtresL     Please  iii»ert  the  correction  in  ibo  copy  yon  aend  n*. 

MfiBocBSE  VcBUc  LiBHiSr.— " A.  T."— The  letter  of  tht 
;. ,-  just  reached  de.     Thanks. 

IUttebi  fob  Electbo-ciibisc— "  B.  T."— We  fear  Ihere  ia  no  g«4 
l.-jkinEncliah.  ludeed,  many  of  the  molt  important  modv6(»tiom  W 
iraJe  (ocrat..  Apply  to  Mr.  G.  Gore,  F.B.a,  Edgbartoo,  BirndnghaB. 
Also  conault  Ure's  hklioMrj  o/  .Vanrfact-ra. 

SociBTT  Of  Abts.— "W.  L.W."— The  letter  hai  been  tecoiTcd,»n4» 

WODLDOFE  TBiSBAcnOHB.— "T.  T.  S."— It  ii  acceptable.     & 
regularly.    ReceiTed  too  late  for  thia  number. 
nn-MiGKEimji.— "  P.  R"— Yoo  should  w^t  till  Dr.  Tynd^i 
ippeaTH.     It  will  be  published  by  Longmjina,  and  ta 


■el's.     It  is  entillBd  Rettarrhu  on  Dla- 


n  naif  .Vagnt-tr 


We  think  a  ^«m  bjuifiee  ^ 


Qvken's  Collece,  Ualkat.— "I 
lifcii  done.     Wo   dhali  probably  reft 

The  medical  department  sioj*  H»)«(»(it'»oi'j;  need5retonD. 
Mr.  Melrille  wna  raEb  in  bia  mode  of  expression ;  but,  lubat 
[iro  disposed  to  think  his  opinion  of  the  oUnieal  depanmeot  K  eowe* 

jKHum-sTBEET  MfSECM.— "  Felspar."— Wo  did  not  send  ynoaff 
be.ausB  the  "  copy  "  was  ao  very  legible.  Wo  belieic  you  wHI  be«» 
with  tho  reaiilL  The  persona  you  mention  are  very  likely  lopoJtt^ 
to  its  "purgation."  Eiiattng  inUresis,  huwevor,  should  not  baW 
fered  with.     Some  of  the  lecturcra  ore  too  badly  rerounet»tod»»tt» 

Sin  W.  Thouboh  wrjui  (Jeoloct,— "' P.  8.  M."— Yoorlottwtaa] 
rtaebedUB.  fjend  tho  Ma  na  soon  as  jou  can.  We  thought  our  ]««i 
tiuna  wonld  be  realized,  but  are  sorry  to  find  that  it  is  so  SmdaM 
ot  tho  cflsay  if  it  touchea  on  the  problems  in  quesUon.  We  wiu  IM  •» 
Mayer's  papor.     The  goneral  opinion  of  Mayer  is  aa  you  tay. 

(iEOLOCic.M.  SociET*.— "  A  Friend  "  hns  our  beat  tbanka.  *'"f" 
hopbera  must  Bom  their  bread.  Wo  feel  diapoacd  lo  speak  Mw  tt»i 
hunting  lawyer  in  the  farce  ot  the  li-iiJi  Ariortiin  when  aililiMB«t' 
clioutB,  he  says,  "  tbora  are,  gentlomen,  higb-waja  and  l^.w**") 
ttajfl  and  crooked  ways,  and,  as  b  the  case  of  your  hindlord,  ui«MnK 
dirty  ways." 

DEMONBTRATIJJQ  OPBTHAUIOfiCOPE.- 
inent.     Tho  ao-callod  binucular  is  not  oi  niucu  >ibv. 

MAGBEajAN  Limestone.— " Geo."— No.  TheprooeBs  la  k«f(ai 
ns  for  im  [KiBBible.  It  is,  noverthuleBB,  ono  which  would  aeair  t 
intolligent  chemist. 

DaoHRiB.— "  n.  C."— Thore  is  erery  reaaon  to  boliBTo  that  tb«i 
period  than  that  ot  the  direct  anceaton  i 


— Uao  Liabratob'x 


it  Maoriea. 


The  PcDLifiiiEiia  of  Scikstific  Opinion  will  be  happy  to  for 
prepaid  parcel  of  TrospectussB,  ic,  to  any  Bubsoribera  who  will  1 
thMDaelrea  in  drculating  them  among  th^  friends. 


Kftreh  9,  1870.] 
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WEDNESDAY,  MARCH  9,  1870. 


THE  ROYAL  SCIENCE  COMMISSION. 

is  now  a  month  since  we  commented  on  the 
subject  of  the  deputation  which  presented  itself 
to  the  Lord  President  of  the  Council  and  asked 
for  a  Royal  Commission  to  inqaire  into  the 
manner  in  which  Government  aid  is  now  extended 
to  Science.  We  then  forbore  to  point  out  the  singularly  in- 
felicitous manner  of  a  deputation  no  two  of  whom  were  agreed 
as  to  the  demand  they  desired  to  make,  and  none  of  whom 
gave  ai^  satisfactory  sketch  of  the  present  relation  between 
GoYemment  and  Science.  We  refrained  from  doing  so,  in  the 
interests  of  Science,  because  we  hoped  that  a  Commission 
would  ultimately  be  afforded,  and  we  feared  that  if  we  indicated 
the  somewhat  Hibernian  manner  in  which  the  deputation  ex- 
pressed its  views,  we  should  be  doing  that  which  would  help  to 
make  the  deputation  seem  in  the  eyes  of  the  public,  as  it  must 
have  in  the  eyes  of  the  President  of  the  Council,  not  a  little 
ridiculons. 

Oar  best  hopes  have  been  at  length  realized  in  the  reply 
which  Mr.  Forster  gave  in  the  "  House  "  last  night  to  Mr. 
Samuelson's  question.  We  mean  that  so  far  as  we  desired  a 
Commission  to  investigate  the  present  condition  of  State-aid 
to  Science,  our  wishes  have  been  fully  gratified.  This  quali- 
fication becomes  necessary,  because  Mr.  Forster'e  answer  is  not 
limited  to  the  promise  that  EarMe  Grey  will  advise  her  Majesty 
to  issue  a  Commission,  but  goes  on  to  state  that  "  the  question 
of  the  amalgamation  of  the  Jermyn-street  and  Oxford-street 
Schools  with  the  new  School  of  Science  at  South  Kensington 
will  come  within  the  scope  of  the  inquiry."  The  consideration  at 
this  early  period  of  the  particular  duties  of  the  Commission  is 
at  least  a  little  premature,  and  almost  looks  as  though  the 
machinery  of  Commissioners  was  being  employed  by  certain 
notorious  and  skilful  wire-pullers  to  compass  special  ends  of 
their  own.  Thus  it  is  that,  while  we  rejoice  at  the  step  which 
our  Govemfuent  is  about  to  take,  our  gratitude  is  flavoured 
with  the  slightest  sowpgon  of  suspicion  that  the  gift  may  in 
some  slight  degree  owe  its  origin  to  the  "  Greeks,"  and  that  it 
is  to  be  feared  accordingly. 

"We  do  not  like  to  be  told,  in  the  same  breath  that  we  learn 
of  the  projected  issue  of  a  scientific  lit  de  justice^  that  the- 
case  is  so  far  prejudged  already  that  certain  issues  of  a  definite 
character  are  in  the  contemplation  of  the  Governoient.  But, 
after  all,  are  not  scientific  men  themselves  to  blame,  when, 
without  unison  or  agreement  of  any  kind  as  to  the  task  which 
a  Commission  would  have  to  achieve,  they  go  before  the  autho- 
rities merely,  as  it  were,  to  illustrate  the  saying — "  Quot 
homines  tot  sententisa"?  Can  we  be  surprised  that  the 
Ministry,  having  in  vain  sought  for  a  unanimous  opinion 
from  the  leading  savants  of  the  country,  has  at  last  asked  the 
advice  of  some  of  its  own  immediate  counsellors,  and  with  con- 
seqnences  that  may,  if  not  counteracted,  be  most  damaging  to 
Science  P 

It  is  high  time  that  something  were  done  to  ascertain  the 
Tiews  of  the  chief  scientific  teachers  throughout  the  kingdom 
MB  to  the  manner  in  which  the  new  Royal  Commission 
ahonld  collect  its  evidence.  This  may  perhaps  seem  a  trivial 
suggestion  to  those  unfamiliar  with  Parliamentary  matters, 
but  to  those  who  know  anything  of  the  conduct  of  Commissions 
of  Inquiry,  of  the  immense  mass  of  useless  evidence  which  is 
taken,  of  the  want  of  discrimination  in  the  selection  of  witnesses, 
of  the  meddling  and  muddling  of  dilletanti  outsiders,  and, 
lastly,  of  the  unpractical  and  often  absurd  conclusions  which 
•76  ultimately  laid  down,  the  necessity  that  scientific  men 
should  at  once  take  counsel  together  is  gravely  apparent. 

The  names  of  some  of  those  who  are  to  be  appointed  Com- 
missionerfl  are  even  now  mentioned  unofficially,  and  certain  of 
them  are  those  of  men  on  whose  patience  and  judgment  we  can 


thoroughly  rely.  We  would,  however,  urge  on  the  Govern- 
ment— notwithstanding  our  conviction  that  a  small  and  work- 
able Commission  would  be  the  best  suited  to  the  emergency — to 
select  for  the  inquiry  men  who  not  only  represent'  the  most 
advanced  schools  of  Science,  but  who  are  also  sufficiently 
familiar  with  the  requirements  of  education,  and  who 
above  all,  have  not  been  mixed  up  with  political  science,  if 
we  may  so  term  it.  There  are  not  a  few  otherwise  "  repre- 
sentative men  "  in  the  country  whose  whole  lives  have  been 
spent,  not  in  scientific  research,  for  they  gave  that  up  years 
ago,  but  in  the  lobbies  of  the  House,  and  whose  existence  is 
conditioned  by  successful  political  jugglery  to  their  own  ends 
and  advantages.  "The  Lord  deliver  us,"  as  the  Protector 
would  have  said,  from  a  Science  Commission  which  even 
numbered  some  of  these  champions  of  "Applied  Science.'*  They 
are  the  "  ravening  wolves  "  of  Science,  who  now  and  then  come 
down  on  the  fold  of  the  weaker,  but  honester  and  more  useful, 
workers  in  the  great  field,  and  devour  them,  or  rather  the  funds 
which  they  would  fain  employ  in  the  best  interests  of  Science. 
We  will  not  mention  names ;  but  we  doubt  not  that,  on  the 
old  principle  of  "  a  word  to  the  wise,"  the  Government,  if 
warned  in  time,  will  avoid  the  political  pedlars  of  the  kind  wo 
refer  to. 

Should  the  Commission  be  well  constituted,  a  great  point 
will  have  been  gained.  But  this  will  not  suffice.  It  must  not 
be  left  to  the  Commission,  unadvised,  to  "  take  evidence  "  in- 
discriminately. Some  expression  of  opinion  on  the  part  of 
scientific  men  will  be  necessary,  or  else  both  time  and  money 
will  be  uselessly  expended.  It  is  essential  to  the  safe  conduct 
of  the  investigation  that  several  matters  at  present  obscure  bo 
made  clear.  Firstly,  it  is  required  to  know  how  the 
money  now  given  to  Science  is  laid  out.  This  is, 
we  believe,  Professor  Huxley's  suggestion,  and  it  is  a 
most  excellent  one.  Till  we  know  this,  nothing  practical 
can  be  effected.  But  when  this  is  settled,  then  there  will  come 
the  question  as  to  the  way  in  which  Government  aid  should  be 
applied  P  Should  the  funds  be  wholly  made  over  to  schools 
engaged  in  the  dissemination  of  scientific  knowledge,  or  wholly 
appropriated  by  those  who  are  engaged  in  original  researches 
calculated  to  advance  the  material,  as  distinguished  from  the 
intellectual,  wealth  of  the  nation?  or,  finally,  should  it  be 
divided  between  these  two  sections?  And  even  when  these 
points  are  decided,  there  will  still  be  the  terrible  problem 
of  the  method.  On  the  last  of  these  questions  the 
Commission  will,  we  trust,  supply  us  with  information 
But  the  first,  we  should  think,  ought  immediately  to  receive 
some  consideration  and  discussion,  so  that  the  path  of  the 
Commission  may,  as  it  were,  be  roughly  sketched  out. 


THE   WEEK. 


Since  openiog  this  deparlraent,  we  have  received  so  xnnch  asaietaDce  from 
friendly  correspondents  in  different  parte  ot  the  world,  Ihiifc  we  are  led  to 
believe  that  our  readers  may,  with  very  little  trouble  to  themselvesy  aid  ns 
in  making  "  The  Week  "  a  most  oompreheneive  record  of  enrrent  event*  in 
the  acientiflc  world.  We  therefore  appeal  to  all  onr  friends  to  lend  u«,  not 
merely  their  "ear*,"  but  their  hands,  and  to  send  us  any  weekly  "jottings  " 
of  interest  relative  to  matters  occurring  in  their  neighbourhood.  "The 
smallest  contribution"  will  be  accepted,  and,  seriously,  the  briefer  and  more 
terse  the  notes  are  the  better.  Secretaries  of  societies,  metropolitan  and 
provincial,  librarians,  curators,  lecturers,  and  teachers,  may  all  do  something 
in  their  turn. 


UCH  as  we  respect  M.  Leverrier  for  his  great  geniup, 
we  cannot  but  think  that  the  announcement  that  M. 
Delaunay  is  his  successor  will  give  general  satisfac- 
tion to  astronomers.  A  French  scientific  con- 
temporary congratulates  the  moon  on  M.  Delaunay's  appoint- 
ment. This  is  at  beat  a  poor  joke.  M.  Delaunay  *s  recent  great 
services  to  the  science  of  the  geology  of  the  centre  of  the  globe, 
show  him  to  be  a  thinker  whose  ideas  are  not  confined  even  to 
the  very  wide  field  of  astronomical  investigation. 


SCIENTIFIC    OPINION. 


At  the  meeting  of  the  Literary  and  Philoeophioa!  Society  of 
Manchester  laat  night,  Sir  James  Coclcle,  U.A,,  F.R.S.,  president 
of  the  QaeenBland  FhiloBophtcal  Society,  was  elected  a  corre- 
s ponding  member; 

Mr.  Cooper,  the  explorer  nho  started  to  travel  into  China 
from  India,  by  way  of  Assam,  has  been  compelled  to  return. 
He  was  stopped  on  the  Thibet  frontier. 

We  are  very  sorry  to  have  to  annonnce  the  severe  illness  of 
Professor  Agassiz.  The  Professor  has  been  adrised  by  hia  medical 
attendant  to  refrain  from  mental  work  of  all  kinds,  and  it  is 
believed  that  he  is  gnfiering  from  cerebral  or  spinal  disease  of 
a  grave  character.  Hopes  are,  however,  entertained  of  the 
Professor's  nltimate  recovery. 

Silk  aaltivatora  will  be  glad  to  learn  that  M.  Pasteur  pro- 
poses this  year  to  carry  out  an  elaborate  series  of  experiments 
on  the  subject  of  silkworm  growth,  health,  and  nonrishment. 
These  experiments  wilt  be  carried  out  on  an  estate  of  the 
Prince  Imperial,  situate  between  the  Golf  of  Trieste  and 
Carnoro. 

The  new  building  of  the  University  of  London  will,  we 
believe,  be  opened  by  her  Majesty  in  person.  The  ceremony 
wilt  probably  take  place  in  May  or  Jnne. 

Science  has  snfiered  a  deep  loss  in  the  death  of  Professor 
Unger,  of  Gratz,  the  weU-koown  botanist  and  paliBODtologist. 
This  eminent  savant,  who  has  for  some  time  laboured  under  a 
combination  of  sciatica  and  chronic  rheumatism,  was  found 
dead  in  his  bed  on  the  morning  of  the  13th  ult.  He  had 
reached  the  age  of  seventy  years.  Some  of  his  more  remark- 
able works  are  those  in  which  he  has  sought  to  point  out  the 
resemblance  between  the  plants  of  Tertiary  deposits  in  Europe 
and  the  existing  vegetation  of  Australia. 

With  reference  to  the  "  Galvanoscopic  Lantern  "  described 
in  our  last  week's  number,  a  correspondent  informs  as  that  snoh 
a  lantern  was  need  by  the  Astronomer  Boyal  a  year  ago,  in 
some  lectures  on  Magnetism  at  the  Cambridge  University,  and 
is  being  need  at  the  present  time  by  Mr.  Airy  in  a  course  of 
lectures  which  he  is  delivering  at  the  South  Kensington  School 
of  ffaval  Architectare  upon  the  same  subject,  bat  with  special 
reference  to  ships'  compasses.  Mr.  Airy  projects  the  image  of 
a  magnetic  needle  upon  the  ceiling  of  the  lecture-room,  or  upon 
a  horizontal  instead  of  a  vertical  screen.  This  is  the  only 
difference  between  his  coostrnction  and  Mr.  Smith's. 

It  is  with  much  satisfaction  that  we  are  able  to  announce 
that  Dr.  Henry  Maudsley  has  been  appointed  to  the  Chair  of 
Medical  Jnriipradence  in  University  College,  This  proft^Bsor- 
ship  has  long  been  vacant,  and  we  believe  thnt  it  was  kept  open 
because  of  the  disqualification  of  some  of  the  candidates.  In 
Dr.  Mandsley,  however,  the  Council  has  found  a  teacher  who, 
we  believe,  will  shed  lustre  on  the  medical  school,  and  will  be 
most  popular  among  bis  pupils.  Dr.  Maudsley  has  not,  we 
believe,  given  ranch  attention  to  toxicology,  but  his  wide  range 
of  knowledge  on  mental  diseases,  and  his  experience  as  a  teacher 
in  St.  Mary's  Hospital,  sufficiently  attest  his  claims  to  the  post 
he  has  obtained. 

At  Messrs.  Pattick  &  Simpson's  sale  last  week,  two  valnabte 
antograph  tetters  of  Descartes  were  sold  for  £11.  2s.  6d. 

Tde  Vienna  International  Exhibition  Committee  have  decided 
that,  in  the  event  of  the  proposal  of  charging  foreign  countries 
with  the  cost  of  the  buildings  in  which  their  productions  are  ' 
exhibited  being  abandoned,  each  exhibitor  should  be  required  to 
pay  rent  for  the  space  he  occupies.  The  probable  cost  of  the 
undertaking  will  be  6,000,000  florins  (£600,000). 

We  can  only  wonder  that  the  question  which  Mr.Beed  is  to 
ask  in  the  House  on  Friday  was  not  asked  before.  The  following 
is  the  Oxford  University  expression  of  the  monstrous  advan- 
tages which  wealth  and  birth  obtain  over  mere  genius  in  insti- 


tutions  which  are  supposed  to  be  establiahed  for  the  promotion 
of  teaming  only; — "Privileged  students  are  these:  all  peers, 
all  sous  and  the  eldest  sons  of  all  eldest  sons  of  peers  and  d 
peeresses  in  their  own  right,  all  baronets,  and  the  eldest  Bans  oF 
all  baronets  and  knights.  All  such  students,  if  matricnUtad 
OS  such,  and  not  on  the  foundation  of  any  college,  mij  be 
admitted  to  the  degree  after  eight  terms'  residence,  yet  not  till 
their  twelth  term.  A  Bachelor  of  Arts  can  proceed  to  the  degrea 
of  Mast«r  in  the  twenty -seventh  term  (if  privileged,  in  tlie 
twenty-third)  from  his  matriculation."  Mr.  Reed's  queBtian 
is,  whether  the  Government  mean  to  allow  this  absurd  al&te  of 
things  to  continue. 

In  connection  with  the  subject  of  university  edacation  ve 
are  glad  to  see  that  Mr.  Fawcett  will,  next  month,  more  be 
consideration  of  the  memorial  from  the  Provost  and  Fellowi  of 
Trioitj  College,  Dublin,  in  favour  of  undenominational  educa- 
tion ;  and  also  for  an  undenominational  distribution  of  emiilg- 
ments,  distinctions,  and  degrees.  Truly,  we  are  in  b  hopsfol 
age,  and  we  are  being  legislated  for  by  a.  "  rel'ormed  Parlia- 
meat."  Aro  the  Irish  to  have  at  length  something  in  tiu 
shape  of  a  "  National  University,"  as  some  time  ago  prop'j4ed 
by  the  member  for  Brighton  ? 

Those  who  are  interested  in  American  entoraologj- will  be 
pleased  to  team  that  the  First  Anaual  llr}>oit  of  the  Slale  En- 
tomologist of  Miseovri  can  be  had,  without  plates,  bv  sending 
fifty  cents  to  C.  W.  Murtfeldt,  Secretary  of  the  State'  Bosid  of 
Agriculture,  612,  North  Fifth-street,  St.  Lonls. 

AsouT  1,200  persons  attended  the  brilliant  converta:iDM 
given  on  Tuesday  week  last  at  the  Boyal  Dublin  Societj. 
Among  the  most  interesting  of  the  collections  were  a  number  d 
dietary  articles  in  various  stages  of  solution  with  the  aid  of 
pepsine. 

Secketabibs  of  local  boards  are  requested  by  the  Society  of 
Arts  to  notice  that  candidates  desirous  of  being  examined  in 
musical  composition,  holding  the  Tonic  Sol-fa  Association  cer- 
tificate of  "  Honourable  Mention  "  in  musical  composition,  and 
the  member's  certificate  of  "  General  Musical  Culture,"  need 
not  nudergo  tlie  preliminary  examination. 

TiiE  Medical  Society  of  New  York  offers  two  good  priaa 
for  essays  on  medico -physiological  subjects.  At  the  last 
meeting  it  was  resolved  that  the  Publication  Committti 
auuoance,  through  the  medical  journals  of  the  State,  the  pri» 
offered  by  Dr.  Corliss,  viz.,  one  hundred  dollars  for  the  beet 
csaay  on  the  cause,  prevention,  and  cure  of  tuberculous  phthine; 
and  that  they  also  announce,  at  the  sanic  time,  a  prtxe  of  one 
hundred  dollars  from  the  Merrit  H.  Cash  fund  for  the  bt-ft 
essay  on  any  medical  subject ;  such  essays  to  bo  anbmilted  M 
the  Prize  Essay  Committee  on  or  before  the  Ist  dayof  Deceml-^r 
next,  and  subject  to  the  regulations  adopted  by  the  Society 

I.v  a  recent  number  we  recorded  a  statement  made  by  sQOie 
of  oor  scientific  men  in  regard  to  the  iofiaence  of  hard  and 
soft  water  on  the  peopIft,and  we  pointed  out  the  dan~frof  aoch 
generalizations.  In  conOMtion  with  this  matter,  it  gives  us 
much  pleasure  to  quote  th^faUowing  remarks  made  inal<:Ucr 
to  Saturday's  Chemical  WeiraVnd  which  we  fatly  endone  i— 
"The  BpeHator iBiA,  last  week. Ttnt  'it  seems  as  if  noclaMot 
men  drew  rasher  or  hastier  conclu^ns  than  the  men  of  acieoM.' 
This  was  <i  propos  of  a  recent  stateSlP'  ^^  *"  ^^^  ^*=''  °^  *""* 
and  soft  water  upon  the  hnman  ooSgtwtion.  Now  I  shimld 
very  much  like  to  know  who  origin atej'f''^  statement.  Sorelj. 
if  a  physician,  ho  could  not  have  boefl  *^  "hemiat,  and,  if  a 
chemist,  no  physician.  The  Spectator.  ge*©ra"y  intelligent  aaJ 
well-informed,  persiata,  like  the  Times.ia  jpeaking  of  droggiste 
as  chemists,  and  probably  shares,  too,  the^^I?"'"  opinion  tti it 
a  doctor  necessarily  knows  all  about  ani^"'^  '""^  ""^  ''"^'"" 
of  chemical  science.  Theinvestigation  o^'^  presents 
I  feel  confident,  result  in  showing  that  th»^^^^^'"^.  ^^^^  '^ 
elusion  complained  of  was  not  drawn  by  ~       " "'  ""' 
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Bcienoe  competent  to  connect  a  chemical  fact  with  a  physio- 
logical phenomenon.  There  are  too  many  fungoid  or  pseudo- 
scientific  men,  who  seize  upon  the  results  of  trne  philosophers, 
and  misinterpret  them  to  the  popular  theme." 

*'  Tbaksfusion  **  is  a  surgical  operation  of  so  rare  and 
interesting  a  nature  that  it  is  pleasant  to  he  ahle  to  record  a 
BQCcessfttl  instance  of  its  performance.  It  is  attempted  in 
cases  when,  from  great  loss  of  hlood,  a  patient  is  almost  tn 
articulo  mortis ;  and  it  consists  in  drawing  blood  from  some  one 
who  can  spare  it,  and  injecting  it  into  the  veins  of  the  dying 
person.  In  the  case  to  which  we  have  alluded,  and  which 
oooorred  the  other  day  in  Dublin,  a  lady  was  dying  of  uterine 
hemorrhage ;  ten  ounces  of  blood  were  taken  from  her  husband 
and  injected  into  her  veins,  and  the  result  was  most  successful. 

Is  the  negro  exempt  from  delirium  tremens  P  This  is  a 
curious  question,  but  one  which  has  been  seriously  asked.  At 
a  meeting  recently  of  one  of  the  American  scientific  societies, 
Dr.  Staats  asked  a  question  in  reference  to  the  fact  as  to 
whether  delirium  tremens  ever  occurs  in  the  negro.  Although 
ha?ing  treated  in  the  Albany  Penitentiary  fully  four  hundred 
cases  of  disease  in  negroes,  he  had  failed  to  meet  with  a  single 
one  of  mania  a  potu.  In  reply.  Dr.  Graves  remarked  that  he 
bad  met  with  two  cases  in  the  negro ;  Dr.  Sherrill  had  seen 
one,  Dr.  Hun  two,  and  Dr.  Stiles  one. 

SuBELT,  if  a  Boyal  Commission  is  required  to  investigate 
the  system  of  scientific  education  in  this  country,  one  is  still 
more  required  to  examine  into  the  methods  of  medical  education 
so  diverse  and  conflicting,  so  numerous  and  costly.  Yet — 
admirable  proof  of  its  selfish  policy  —  the  General  Medical 
Council  has  neglected  and  thrown  over  the  excellent  proposal 
to  have  a  commission  of  inquiry,  put  by  Sir  D.  Corrigan  and 
seconded  by  Dr.  Bumsey.  This  effete,  expensive,  garrulous,  and 
useless  body  vexy  cunningly  sees  in  a  Koyal  Commission  the 
coup  de  grace  to  its  own  existence.     Hence  its  wisdom  ! 

Ws  are  informed  that  two  tons  of  silkworm  eggs  lately 
passed  on  the  Pacific  railroad  from  California  eastward,  bound 
from  Japan  to  France.  They  left  Yokohama,  Japan,  Decem- 
ber 2.  In  this  shipment  were  seventy-eight  packages,  valued 
at  $800  per  package. 

Mb.  Brady,  M.P.,  is  to  be  made  an  honorary  fellow  of  the 
Irish  College  of  Surgeons. 

As  a  proof  of  the  extraordinary  meteorological  conditions 
which  have  lately  prevailed,  we  may  state  that  very  large 
quantities  of  dead  pilchards  have  been  found  floating  about 
fifteen  miles  from  the  Cornish  coast.  Severe  cold  and  scarcity 
of  food  are  the  causes  assigned  for  this  extraordinary  appear- 
ance. 

Da.  Letitbby  has  pointed  out  that  the  tea  sold  in  certain 
quarters  of  London  as  "  Fine  Moning  Congou,"  is  nothing 
more  than  redried,  exhausted,  half-rotten  tea-leaves.  This 
discovery  is  a  proof  of  the  value  of  Sanitary  Science,  and  of 
the  necessity  for  the  establishment  generally  of  sanitary  in- 
spectors of  a  diflPerent  type  from  those  we  now  have,  who  are 
little  better  than  ff^ene/i-detectors. 

We  congratulate  Sir  John  Lubbock  on  his  election  to  the 
borough  of  Maidstone.  We  believe  that  now  the  difficulty 
raised  by  his  opponents  has  completely  subsided.  It  is  unne- 
cessary for  us  to  point  out  how  much  Sir  John  has  done  to 
advance  Science.  His  treatise  on  Prehistoric  Man  and  his 
edition  of  Sven  Nilsson's  Stone  Age  are  well  known  to  the 
public ;  but  his  reputation  as  a  savant  rests  not  on  these,  but 
on  his  numerous  able  memoirs  in  the  Transactions  of  our 
Scientific  Societies — the  Linnean,  Boyal,  and  so  forth.  The 
member  for  Maidstone  is,  we  believe,  now  in  his  thirty-sixth 
year. 

Thb  following  important  scientific  works  are  announced  by 
Messrs.  Longmans  as  in  the  press ;— .^eorc^s  on  JHamag' 


netisyn  and  Magne'Grystallic  Action,  By  John  Tyndall, 
LL.D.,  F.B.S.,  Professor  of  Natural  Philosophy  in  the  Boyal 
Institution  of  Great  Biitain.  A  General  System  of  Descriptive 
and  Analytical  Botany,  In  two  parts.  Part  I.  Organography, 
Anatomy,  and  Physiology  of  Plants.  Part  II.  Iconography, 
or  the  Description  and  History  of  Genera  and  Species.  Trans- 
lated from  the  French  of  £.  le  Maout,  M.D.,  and  J.  Decaisne, 
Member  of  the  Institute,  by  Mrs.  Hooker.  Edited  and  arranged 
according  to  the  botanical  system  adopted  in  the  universities 
and  schools  of  Great  Britain,  by  Joseph  Dal  ton  Hooker,  M.D., 
Director  of  the  Boyal  Botanic  Gardens,  Kew.  With  6,500 
woodcuts  from  designs  by  L.  Stenheil  and  A.  Biocrenx.  Frin' 
ciples  of  Mecha/nism.  Designed  for  the  use  of  students  in  the 
universities,  and  for  engineering  students  generally.  By 
Bobert  Willis,  M.A.,  F.B.S.,  &c.,  Jacksonian  Professor  of 
Natural  and  Experimental  Philosophy  in  the  University  of 
Cambridge.  A  new  and  enlarged  edition.  8vo.,  with  many 
woodcuts.  Other  Worlds  than  Ours.  The  Plurality  of  Worlds 
Studied  under  the  Light  of  Recent  Sdeniijic  BesearcJies,  By 
Bichard  A.  Proctor,  B.A.,  F.B.A.8.,  Author  of  Saturn  and  its 
SysteMf  <fec.     Crown  8vo.,  with  illustrations. 

The  trial  of  the  guns  and  targets  at  Shoebnryness  on  Wednes- 
day last  resulted  in  a  triumph  for  Mr.  Brown's  excellent  armour- 
plated  shield.  The  general  impression  of  the  scientific  visitors 
was  that  the  new  shield  showed  great  excellence  and  extra- 
ordinary endurance  for  its  moderate  price  of  about  £1,300. 
Every  plate  and  every  bolt  now  made  at  Sheffield  is  so  carefully 
tested  that  similar  results  may  always  be  counted  upon.  The 
only  defect  was  in  the  squeezing  out  of  the  port  frames,  and 
afterwards  of  some  of  the  concrete.  This  may  be  obviated  with- 
out difficulty,  and  it  is  almost  impossible  that  any  British  shield 
will  ever  receive  such  a  pounding  as  was  given  to  the  experi- 
mental one  on  Wednesday. 

The  Council  of  the  Society  of  Arts  will  proceed  to  consider 
the  award  of  the  Albei't  Medal  early  in  May  next.  This  medal 
was  instituted  to  reward  "  distinguished  merit  in  promoting 
Arts,  Manufactures,  or  Commerce,"  and  was  awarded  in  1864 
to  Sir  Bowland  Hill,  K.C.B. ;  in  1865,  to  his  Imperial  Majesty 
the  Emperor  of  the  French;  in  1866,  to  Professor  Faraday, 
D.C.L.,  F.B.S.,  for  "  discoveries  in  electricity,  magnetism,  and 
chemistry,  which,  in  their  relation  to  the  industries  of  the 
world,  have  so  largely  promoted  Arts,  Manufactures,  and  Com- 
merce ; "  in  1867,  to  Mr.  W.  Fothergill  Cooke  and  Professor 
Charles  Wheatstone,  F.B.S.,  in  recognition  of  their  joint  labours 
in  establishing  the  first  electric  telegraph ;  in  1868,  to  Mr. 
Joseph  Whitworth,  F.B.S.,  LL.D.,  "  for  the  invention  and 
manufacture  of  instruments  of  measurement  and  uniform 
standards ; "  in  1869,  to  Baron  Justus  von  Liebig,  Associate 
of  the  Institute  of  France,  Foreign  Member  of  the  Boyal 
Society,  Chevalier  of  the  Legion  of  Honour,  Ac.,  "  for  his 
numerous  valuable  researches  and  writings,  which  have  con- 
tributed most  importantly  to  the  development  of  food -economy 
and  agriculture,  to  the  advancement  of  chemical  science,  and  to 
the  benefits  derived  from  that  science  by  Arts,  Manufactures, 
and  Commerce."  The  Council  invite  members  of  the  Society 
to  forward  to  the  secretary,  on  or  before  the  25th  of  April, 
the  names  of  such  men  of  high  distinction  as  they  may  think 
worthy  of  this  honour. 

Mb.  Bingham,  the  English  photographer,  is  dead.  This  will 
not  convey  anything  extraordinary  to  the  general  reader,  but 
the  photographer  will  learn  it  with  regret.  Mr.  Bingham  died  in 
Brussels  a  few  days  since,  aged  sixty  years.  He  was  ono 
of  the  earliest  photographers,  and,  unquestionably,  one  of  the 
first  experimentalists  with  collodion.  Ho  was  a  chemical 
assistant  to  Faraday  when  Schonbein  first  introduced  his  dis- 
covery of  gun-cotton  to  this  country,  and,  being  an  amateur 
photographer,  he  shortly  after  commenced  experiments  with 
collodion.  He  was  the  first  to  introduce  Mr.  Woodbury's 
photo-relief  process  into  Paris,  eventually  selling  it  to  Messrs. 
Gonpil,  and  retaining  a  right  to  use  it  himself. 
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As  a  proof  of  the  lamentablo  ignorance  of  tho  commonest 
Bcicntitic  facts,  tbe  Lancet  pablisbes  tbe  following  amusing 
remarks  on  Mr.  f' raven's  new  play  of  "  Philomel,"  at 
the  Globe  Tbeatrc  :— '  A  certain  '  Dr.  Adderlj' — whom  we  are 
glad  to  see  descriljcd  as  '  an  irregular  practitioner ' — is  busy 
poiaoning  a  yoong  icidow  medicinally,  when  his  son,  'Eroest 
Addorly,  M.D."  BnMi  nly  returns  to  Jersey,  where  the  scene  is 
laid,  and  intervcnis  l«tween  tbe  poisoner  and  bis  victim.  He 
takes  op  a  '  compos  in.;  draught '  which  his  father  has  left  for 
the  unfortunate  j>al,'!nt,  smells  it,  tastes  it,  and  then  gives 
utterance  to  the  fcillL>»  lag  exclamation — 'Morphia!  Digitalis!  ! 
Hydrocyanic  Aci'i  '.  l  !  skilfully  disguised  in  almond  scent ! ' 
The  absurdity  of  thr  miitnre  and  of  the  diagnosis  we  need  not 
enlarge  npon.  Wc  lau  only  regret  that  the  author  did  not 
submit  this  and  ollior  passages  to  a  medical  friend,  when  we 
sboald  have  been  spared  the  announcement  from  '  Dr.  Adderiy' 
that  oxide  of  arseiiie  is  nseful  in  aueurisro,  and  that  poison 
(unknown)  when  riii.v-ii  with  wine  '  forms  a  perfect  amalgam..' 
We  quite  apprcciali;  tbe  jest  of  making  '  Mr.  Judah  Liizarns,' 
when  injured  in  th<.'  arm,  complain  of  being  hit  'just  above 
the  bki/'-li' ;'  though  ve  hope  that  the  irregular  practitioner's 
reproach  to  bis  mil— 'This  is  what  you  learii  in  London, 
to  engross  your  father's  patient* — is  Boraewhat  beyond  the 
truth." 

We  aro  glad  (o  see  that  the  Highland  and  Agricnltnral 
Society  is  active  in  its  exertions  to  promote  a  study  of  Scientific 
Agriculture.  Tbe  syllabus  of  its  conree  of  Icctnres  and  sub- 
jects of  examination,  which  was  issued  at  the  meeting  ou  the 
'2nd  inst.,  shows  that  it  is  in  advance  of  other  agrionltaral 
societies.  On  this  o.  casion  the  minute  of  the  joint  meeting 
of  the  agricultural  oiucation  examiners  and  of  the  Forestry 
Committee  held  on  ilie  I'tb  of  February,  was  read,  from  which 
it  appeared  that  it  hdil  been  resolved  to  hold  the  examinations 
for  ilio  society's  rti;i'i''L]ltaral  oeitifieate  and  diploma  this  year 
on  Wedueaday  and  Tljursday,  the  30th  and  31st  March,  candi- 
dates being  required  ti  lodge  intimation  on  or  before  the  23rd. 

TiFB  developmfiiL  .if  the  Brachiopoda  is  the  subject  of  a 
memoir  on  which  Mr.  1!,  Morse  is  now, engaged.  Zoological 
readers  know  how  \\\-]\  this  worker  ia  qualified  for  his  task. 

PROPES.ioft  OtivKitwiil  begin  his  seriesof  lectures  on  Botany, 
part  of  the  series  for  the  insirootion  of  women  in  science  and 
art,  on  Friday,  the  I  Uh  inst.,  at  11  a.m.  Professor  Oliver's 
lectures,  which  will  be  delivered  in  the  Lecture  Theatre  at  the 
South  Kensington  Muaeom,  will  consist  of  ten  discourses. 

Dynauite  seems  to  increase  in  favour  with  miners.  The 
Minini/  Joiminlia  informed  that  the  quantity  of  this  substance 
shipped  by  the  St.  .luhu  del  Rey  Company  in  June  last,  as 
announced  at  tho  meeting  of  the  company  by  the  chairman, 
has  been  safely  received  at  the  mines,  and  ou  trial  has  been 
found  very  eflective.  We  are  informed  that  the  voyage  and 
inland  journey  occupied  four  months,  and  that  during  that 
period  this  parcel  of  half  a  ton  of  dynamite  was  subjected  to 
as  severe  a  tust,  as  regards  rough  carriage  and  handling,  as  it 
ia  possible  to  imagine.  It  was  carried  part  of  the  distance 
from  tho  port  of  Bio  de  Janeiro  to  the  mines  (300  miles)  by 
the  Government  railway,  a  further  distance  in  mule  waggons, 
and  finally  over  the  mountains  on  mnles'  backs.  This  appears 
to  Eettle  Die  question  ua  to  its  having  any  of  tho  dangerous 
qualities  of  nitro-glyoerino,  which  its  opponents  last  year 
seemed  desirous  of  filing  on  it. 

The  Cuban  Bchinoderm  Asterostoma  is  the  sobject  of  a 
paper  by  M.  Cotteau. 

A  SEW  part  of  Messrs.  Christy  and  Lartet's  splendid  treatise, 
BeUqiuB  AquilanUo),  hasjnat  been  issued  by  Messrs.  Taylor  & 
Francis, 


have  received  some 
Professor  Tyson, 


ou  tbe  development  of  tbe  animal  tissues 
confirmation  in  an  American  treatise  by 


Thi  new  nomber  of  the  Journai  of  Botamj  is  an  imptove- 
ment  on  the  old.  The  subscription  has  been  greatly  rednced. 
The  new  editors  are  likely,  wo  should  think,  to  satisfy  the 
botanical  world  by  their  discrimination  and  energy. 

Thb  new  building  going  on  in  the  Hortionltural  Gardens  ii 
intended  for  the  purpose  of  holding  annual  exhibition  ofaitud 
industry  of  the  nature  of  the  Great  Exhibitions  of  1851  and 
1862,  bat  BO  modified  as  to  ran  over  a  series  of  years,  instead 
of  being  crowded  into  one. 

At  the  last  annual  meeting  of  the  American  MictoBeopjcal 
Society  the  following  officers  were  elected: — President,  Dr.  J.  H. 
Hinton ;  1st  vice-president,  Mr.  Bobert  Dinwiddie  ;  ^iid  vice- 
president,  Mr.  T.  F.  Harrison  ;  cor.  secretary,  Dr.  S.  G.  Peny; 
recording  secretary,  Dr.  J.  S.  Latimer ;  treaaorer,  Mr,  E.  C. 
Bogert ;  librarian,  Dr.  John  Frey ;  cnrator,  Mr.  S.  Jackson. 
Committee  on  nominations  :— Dr.  D.  H.  Goodwiilie  ;  Mr.E.  A 
Wittbaus.  Mr,  J.  W.  S.  Arnold. 

A  SFECIUEN  of  the  opah,  or  king  fish,  was  washed  uhora 
near  Budle  Bay  on  Monday  last,  and  ii  now,  says  the  iarai*r, 
in  possession  of  Mr.  John  Dixon,  Belford.  It  is  a  fish  seldom 
seen  in  northern  waters,  being  a,  native  of  China  and  iTapsti. 
When  first  found  it  was  in  a  perfect  state,  but  somo  boys,  nut 
knowing  its  value,  grently  disfigured  it.  It  is  a  beautiful  gold 
and  silver  colour,  with  large  spots.  It  is  'Ii  in,  across  tba 
back,  and  about  3d  in.  long,  and  about  4  atone  weight. 

Tim  Giornale  di  Napoli  says  that  tlic  sDliterranean 
canal  destined  to  carry  the  waters  of  the  Lake  of  Agano  into 
the  sea  is  now  completed,  being  1,400  metres  in  length.  This 
work,  oce  of  the  most  useful  of  those  undertaken  i a  these  yesn 
by  private  persona,  has  been  accomplished  in  spite  of  enormoni 
material  difficulties  and  considerable  opposition. 

The  Soeiefi  Impuriale  ZooloySqiie  d' Acclimatal ion,  of  Paris, 
has  elected  Dr.  Hooker,  director  of  the  Botanic  Gardens,  at  Kew, 
an  honorary  member,  in  consideration  of  his  services  rendered 
in  the  acolimatizatioD  of  vegetables,  and  especially  of  the  cbia- 
chona  plant.  Our  excellent  contemporary  Applied  Sckucn 
states  that  medals  of  the  first  class  will  also  he  awarded  at  its 
meeting  on  the  4tb  lost,  to  the  following ; — Mr.  P.  L.  SimmandB, 
of  London,  for  his  memoir  on  sericicnlture  in  India;  Mr.  John 
J.  Stone,  China,  for  tbe  importation  of  the  pheasant  nf  Amherst 
fThaiimalea  Amlieraitce)  ;  Mr.  G.  W.  Hart,  of  Hayling  Island, 
for  his  labours  in  Ostreiculture ;  Mr.  Edward  J.  Cooper,  BsUy- 
sadaro,  for  his  salmon  ladders ;  Sir  Biobert  Officer,  of  Tasmami, 
for  his  labours  in  salmon  introduction ;  Mr.  Eobert  Tborapaca, 
Jamaica,  for  his  cultivation  of  the  ohinchona  in  that  island.  Dr. 
J.  L.  Soubeiran,  secretary  of  the  society  at  Paris,  so  well  known 
for  his  distinguished  labours,  on  pharmacy,  pisciculture,  &e.,  has 
been  elected  an  honorary  and  corresponding  member  of  the 
Society  of  Arts,  London. 

Tub  Council  of  the  Royal  Horticultural  Society  have 
awarded  a  silver  medal  to  Miss  Eleanor  A.  Ormerod,  Sedlncy 
Park,  Chepstow,  in  recognition  of  the  assistance  she  has  giveo 
the  Society's  collection  of  economic  entomology. 

Tub  Council  of  the  Entomological  Society  offer  two  ptiws 
of  the  value  of  five  guineas  each,  for  essays  of  suGcient  merit, 
drawn  np  from  personal  observation,  on  the  anatomy  or  economy 
of  any  insect  or  insects,  Tbe  essays  to  be  sent  in  before  the 
end  of  November  next. 

The  fallowing  are  the  scientific  examinerships  vacant  in  the 
University  of  London: — Tho  annual  election  in  the  varions 
departments  is  fixed  for  the  27th  of  April.  Many  of  the 
Examiners  offer  themselves  for  re-election,  but  vacaocies  occur 
in  tbe  following  branches  : — Mathematics  and  natural  philo- 
sophy, £590  a  year;  chemistry,  £1!?5  a  year;  chemistry  (two 
assistants),  £25  a  year  each ;  botany  and  vegetable  physiology, 
£75  a  year;  two  in  geolc^y  and  palteontology,  £7o  n  year 
each;  medioiae,  £150 a  year ;  phyaiotogy,  oompantlve anatomy. 
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and  zoology,  £150  a  year ;  two  in  midwifery,  £75  a  year  each  ; 
materiA  medioa  and  pharmaceatical  obeinistry,  £75  a  year. 

This  is  the  ago  of  depntatjona.  The  other  day  a  nnmber 
of  gentlemBTi  watted  on  Earl  de  Grey  to  urge  on  him  the  pro- 
priety of  having  political  eoooomy  more  generally  taught  in 
schools.  The  deputation  thought  thns  to  prevent  strikes ;  hut 
ihey  forgot  that  some  atribes  s*how  a  knowledge  of  political 
economy  of  a  very  high  order. 

The  Metric  sjatem  is  juat  making  its  way  into  Turkey.  We 
may,  therefore,  sooa  hope  to  have  it  in  England  ! 

Pro»ssob  G,  SifiBKSON  has  been  recently  carrying  out  some 
eiperitnents  on  sunbeams  which  tend  to  corrohorato  Dr. 
Tyndall'a  views  on  ■'  dust."  We  shall  hope  to  give  an  accooht 
of  them  in  an  early  number. 

The  stone  eoffin  of  King  Cissa  {King  of  Weaaes)  has  jnst 
been  discovered  at  Abingdon. 

On  Satniday  evening  last  Sir  Ed.  Sabine  gave  his  first 
seaaional  soir^  to  the  Fellows  of  the  Boyal  Society  at  Snrling- 
ton  House.  The  gathering  was  a  most  brilliant  one,  and 
thoagh  many  of  the  objeats  exhibited  were  of  the  usnat  stock- 
conversazione  type,  many  noveltiea  were  exhibited. 

Tex  Edinbnrgh  University  is  determined  to  pnt  down  the 
effort  made  by  some  of  its  professors  to  introduce  female 
students  into  tJie  ordinary  doasea  and  to  enrol  them  as  regular 
ondergradoates.  A  meeting  of  the  TTniveraity  Conrt  was  held 
on  Thntsday  last,  the  Lord  Jostice  Clerk  rector,  presiding 
Among  other  bosinesB,  the  Conrt  took  into  consideration  a 
reeolntion  of  the  Seuatos  Academicua  approving  a  proposal 
by  Professor  Balfonr  that  he  ahonld  give  lectares  on  botany  to 
women  atndying  medicine  in  the  university  and  that  he  ahonld 
not  be  required  to  give  them  a  separate  conrse  bnt  shonld  be 
permitted  to  enrol  them  as  stadents  m  the  ordinary  class  as 
advertised  in  the  Calendar;  and  also  an  appeal  by  Professor 
Uairbead  against  the  resolution.  The  Conrt  in  respect  that 
the  reeotntion  of  the  Senatus  appealed  agsioat  was  inconaiatent 
with  the  regulations  reaently  passed  for  oondnotiog  the  ednca- 
tion  of  women  in  medidne  in  the  univeTSity,  sustained  the 
appeal,  and  recalled  the  reaolntion  in  so  far  as  it  anthoiized 
Professor  Balfour  to  enrol  women  stodying  medicine  in  the 
nniversity  in  his  ordinary  class. 


ORIGINAL  COMMUNICATIONS. 


THE    TBREACES    OF    NOBWAT. 

BI  PROFESSOB  KJERULF,  OF  CHBISTIAHIA. 

In  TiiREE  Pabts.— pAiLT  III. 
S£  terraces  are  not  oar  only  evidence  of  the  oesaa- 
UoDS  of  an  upheaval  generally  considered  by 
foreigners  as  continual.  Several  years  since  (1860) 
I  had  occasion  to  call  attention  to  two  other  kinds 
of  steps  which  teatify  to  the  aame.  The  argument  of 
these  facts,  entirely  di^erent  and  from  independent  aeries  of 
obssTvationa,  concerning  the  qneation  of  an  intermittent 
npfaeaval,  is  ao  remarkable,  that  I  will  here  shortly  deacribe 
these  steps. 

The  marine  remains  found  in  onr  country  belonged  to  very 
different  looalitiea,  and  many  investigators,  more  especially 
Ixnin,  were  strack  by  the  eiTcamstaaee  that  many  of  those 
mollDBca belonged  to  speoies  inhabiting  northern  seas  and  afar 
.eolder  climate  than  tbe  present ;  bnt,  at  the  same  time,  other 
shells  were  known  not  different  in  shape  or  size  from  those  to 
be  foond  on  the  adjacent  shores. 

Ths  ntleB  of  this  apparently  irregnlar  ooonn-enoe,  noir  at  a 


high,  now  at  a  low  elevation,  and  of  different  marine  remuna, 
became  obvious  to  me  when  I  had  learned  to  reooguize  the  prin- 
cipal oonstitnenta  of  the  covering  drift.    For  here  all  is  order 

and  regularity. 

These  marine  remains  were  found  in  two  ways,  one  may  say 
— partly  heaped  np  in  large  quantifies,  so  as  to  form  shell- 
banks — BO-oijled  shell-marl — partly  scattered  here  and  there, 
in  greater  or  less  numbers,  in  the  strata  of  clay  or  sand. 
Moreover,  it  had  been  stated  by  earlier  investigators 
(Keilhau  and  C.  Boeck),  and  also  most  completely  proved  by 
the  later  and  farther  investigations  of  Professor  Sars,  that  in 
the  first  localities  where  these  remains  were  found  tbe  ahell- 
marl  is  a  coast  formation. 

It  will  be  evident  that  here  everything  depended  on  elevation 
above  the  sea,  and  that  each  mode  of  occurrence  was  in  its 
own  special  manner  dependent  upon  the  height.  Let  fig.  4 
represent  a  portion  of  the  rocky  gronnd  of  Norway,  in  that 
colder  state  indicated  by  some  of  those  marine  remains ;  H  H  is 
the  surface  of  the  sea,  600  ft.  above  the  present  level.  It  is 
plain,  such  was  my  conclusion,  that  marine  remains  during 
this   water-level   of  the   water  must  partly  be  deposited   at 
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Fi&  4 
oonvenient  spots  (as  S)  m  shell  banks  near  the  coast,  and 
therefore  at  a  particular  depth  under  the  surface  of  the  sea, 
and  partly  roust  become  buned  here  and  there  in  clay  and 
sand  deposited  at  tbe  same  time  and  therefore  enttiely  at 
different  depths  m  atrata  (1 1)  yet  alwaya  below  HH 

Now  let  na  suppose  the  sea  level  to  sink  during  a  milder 
penod  tohh  (Sg  5)  All  the  glacial  shell  banks  a  part  of  the 
strata  of  clay  and  sand  from  the  first  state  of  things  are  laid 


Fis.  5. 

dry.  Marine  remains  must  be,  during  this  period  also,  de- 
posited partly  at  a  certain  height  proportionate  to  tbe  new 
water-level,  namely  as  shell-banks  (at  *,  fig,  5),  partly  buried 
with  clay  and  eand  in  strata  (2  2),  deposited  on  the  top  of  the 
former  strata,  ;et  always  below  h  h. 

Thia  explains  what  at  first  sight  might  be  considered  the 
irregnlar  occurrence  of  various  remains  at  difierent  altitndes. 

In  1860,1  assisted  by  the  simple  observations  explained  here, 
I  attempted  to  establish  the  geological  principles  of  the  sepa- 
ration of  the  glacial  from  the  post-glacial  formation,  with  their 
respective  connecting  links,  which  I  enumerated  and  dcsoribcd. 
In  1860  I  was  only  able  to  mention  nine  of  the  older  and  more 
elevated  sboll-banks,  and  six  more  recent  and  lower.  More  can 
now  be  enumerated,  and  I  have,  besides,  revised  the  heights, 
having  referred  to  the  original  surveys,  which,  in  many  cases, 
give  the  height  of  the  hanks  in  qaestion  relatively  to  stations 
the  altitndes  of  which  have  been  exactly  determined.  As  these 
banks  are  of  the  coast  formation  (Professor  Sara  oheervee  that 
they  belong  to  the  seaweed  zone),  they  indicate  a  definite  level. 
As  the  seaweed  zone  is  90  ft.  in  thicknese,  we  are  justified  in 
believing  th^tt  snndry  of  these  shell-banks  belong  to  an  identical 
period,  though  there  ma;  exist  some  variations  in  their  height. 

<  Tha  UmHunltf  AifroMH,  httan  (dMd,  toi  19K,  pp,  M—t*,  wlun  sIm 
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I.  Localities  of  mora  ancient  Sh»0'-'hil/i\Jit  vsilk  Qlaoial  Bemavaa. 


1.  STerrerod,  in  EidslMTg &40 

2.  •Alike,  in  Boken  520 

3.  Skjeeldalen,  in  Aremark  476 

4.  Sjltdng-lid,  in  Bflker 475 

5.  "N.  from  Nordbj  Chnroh,  (wwr  Skjdyoidet 475 

ti.  Bjomm,  ID  Aaker 460 

7.  Hallesaoen,  in  Aremark   454 

8.  Stimyr,  betvMU  Grornd  ood  SbAmmsn     450 

9.  DamhoU,  in  Bakkestad 440 

10.  SknUamd,  in  ealand    437 

11.  Killebo,  in  Kakkestad  :  o 440 

6 475 

12.  Kolbjornrrio,  in  Aremack !  a  400 

I  410 

c  455 

13.  Mo«D,  DSbr  Aaper  Sonnd 400? 

14.  Bj&rndalen,  in  Arsmaik   '  385 

15.  Kile,  in  AMmark  875 

16.  SambOl  Skjsldalen,  in  Aramark 350 

I.  Taken  from  roBd-lBvel.LoDclebj bridge.  2.  According  toroad- 
level.  3.  Surface  137'  above  Kile  lake.  4.  Acoording  to  road-level. 
5.  SappoaedaboattheheigMof  Skydsjordat.  6.  According  to  road- 
level.  7.  Surface  lO*  higher  than  rock  containing  BalanuB,  which 
mcasnred  (Seithaa  and  Bceck)  114'  above  Kite  lake.  8.  Taken 
from  level  of  railway,  9.  Supposed  to  be  on  same  level  aa  Killebo. 
10.  Conjeotnred  60'  to  70"  above  Skullemd  lake.  11.  Surface 
102'  above  Odemark  lake  ;  (h)  a  small  bank  30'  to  40'  higher. 
12.  (a)  Bank  close  to  aea;  (b)  a  rather  higher  bank;  (c)  one  still 
higher.  13.  Conjectared  from  road-levaU  not  far  oS.  14.  Con- 
jectured 30'  to  70'  above  Kile  lake.  15.  Slightly  higher  than 
Kile  lake.  16.  Slightly  above  Kiie  lake.  The  lake  levels  are 
taken  from  the  map  of  the  oauala. 

Those  places  marked  *  are  not  described  by  Professor  Sara 
in  the  Unvnernty  Programme  (Ohristiania,  1865),  "  On  the 
Fossil  Remains  of  the  Quaternary  Period,"  in  which  easay  be 
treats  eibaustively  of  the  fossils.  Where  the  houoarad  author 
strayg  into  the  6e1d  of  geology  I  cannot  always  agree  with 
him. 

I  mnst  here  also  take  the  opportunity  of  rebutting  the  com- 
plaints which  Professor  Sars,  in  this  nork  of  his  in  1865, 
makes  concerning  my  remarks  on  concretions  of  marl,  written 
in  1860.  In  1863  I  revoked  my  earlier  and  iocorrect  opinion, 
and,  instead  of  that,  gave  an  eiplanatton  approaching  very 
nearly  (see  Transaeliona  of  the  Scientific  Siiciely  of  Ohristiania, 
1863,  pp.  101-107)  to  Prafesaor  Sara'  later  opinion.  More  conld 
not  have  been  demanded.  Bat  1  certainly  did  expect  that  the 
Secretary  to  the  Scientific  Society  would,  even  two  years  later, 
remember    the    somewhat    long-winded    diacussiona    on    this 

II.  Localitiu  of  ino-rc  recent  Shell-baiiks  co-itainiii^  I'ost-Olac'uA 


1.  *Between  Kvalntea  and  Btppen,  Yarongor  Fjotd. 

2.  'Kocaen,  Borgen  :F^ord,  North  Trondhjeni  Amt    . 

3.  'Dal  at  Nnaodlandet,  near  Chriatiania  

4.  HMr,  in  Aaker 

5.  AatoB,  near  Skien 

6.  LAveidet,  neat  Skian 

7.  ■Koidalen,  near  Tokevand,  hard  b;  EragerB    .... 

8.  Omtnedals  Strand,  near  Bkieu     

9.  AtBUaSar 

10.  Spuebakken,  at  Skien 

11.  Fonuss  in  Stod,  North  Trondbjem  Amt    

12.  Snaaoen  lake,  North  Trondbjem  Amt ea 

13.  'OjrihanKen,  at  Soverlven,  between  Hittardal  and 

Nord^a 55 

14.  Onierede,  Hv^Oenie     50  P 

1.  Conjectured  height,  on  the  aotbority  of  Herr  Hortensen, 
who  has  Rent  speoimena  from  this  locality.  3.  Average  of  two 
Borveys,  one  giving  194'  (P).  4.  KW.  IStf.  5.  120",  130'. 
6.  Surface  20*,  ao^bovo  an  aaoertained  level.  7.  Conjectured 
■from  the  height  of  the  Tokevand,    10.  Professor  Sara  pves  in 


I  the  New  Uagasvne  of  Nafitral  Science  2^,'  {■').  11.  60",  BO'. 
,  12.  60',  70".  13.  From  the  statement  of  Hcrr  Heiberg,  Cltil 
I   BngiaoBr,  who  sent  specimens.     14.  Oonjecfcored  by  Professor 

Sars.     Those  marked  •  are  not  deecribed  by  Profeaaor  Sirs. 
To  make  the  relation  dear  between  the  older  and  more  ro- 
I  cent  and  differently  situated  links   as  laid  down  in  fig.  i, 
I  several  altitudes  are  added,  up  to  which  I  have  found  msriiic 

deposits  in  the  strata  of  clay  and  sand  of  ditferent  plaint  ini 


'Drammen,  at  the  granite  boundarr  on  the  Konernd 
Hosd  (Snaiflom  rujota)  4S0 

■Heimdal,closetoTrondbjamBailwa7<yot(irn  r^ipinmi)    130 

•At the-Nordeet, Nidalven,  Soath TrODdhjein  Amt  (rn(. 
dia  Arctica, — Saxicava) 300 

•Lor  Annot  in  B6r«en,  Saath  Trondhjem  Amt  {Leibi 
pemula)    265 

rV.  Qraatest  altitudes  up  to  vifiich  FoisiU  have  Itcn  fovad  is  Vu 
more  reeeat  itrata  {elay  and  sand)  in  dig&rent  liiriHtief. — }l£.  BslV 
fo$HU  ancient  and  recent  may  be  considered  as  fouii  I  fniin  llittthMgftU 
dovm  to  present  sea-leveL 

Grorod,  Cbristianla  Baolcar StO 

Near  Askei  Church 3% 

Strommen,  ChriBtiaoia  Baidwaj 350 

■Near  tbe  blne.dye  works,  Foaaum 310 

*BnrQd,  Bjngorigo 30(l(f) 

Haalor,  near  Christiania 270 

Windem,  near  Chriatiania  t 

•Vikerinnd,  Drammens  Bailwajr    250 

Lafcnm,  in  EdBborg 220 

Berg,  near  Kragerd 120 

From  thcBc  tables  it  will  appear  that  the  coaat-Ievel  marka 
the  glacial  epoch  of  one  or  more  high-level  sivpi  at  between 
520*  and  350'  above  the  present  sea-level.  Fcrtbermore,  that 
during  the  post-glacial  period  the  coaet  Bhoned  oue  or  more 
atepa  at  the  lower  level,  between  150'  and  5'j'  iibtive  present  sea- 
level.  Still  'further,  that  foaeils  were  depontcd  duriug  the  Grst 
period  in  strata  from  a  maximum  altitude  oi  W./  downnardB, 
while  during  the  latter  period  the  maiimnni  limit  was  nesrlf 
lOO*  lower,  and  thence  downwards.  It  is  also  plain  from  the 
figures  in  the  first  two  tables  that  the  cbaTige  of  le»e!  liad 
already  begun  dnring  the  glacial,  and  been  ctintinai.'d  during 
the  post-glacial  period.  So  far  one  ia  jnatiilcd  in  attempting 
an  estimate  of  time  at  this  stage,  but  that  the  rising  wsi  not 
uniform  may  be  coocladed  from  the  circumstance  that  the 
first  two  tables  do  not  give  an  unbroken  serieii  of  altitudes  frao 
the  greatest  down  to  the  sea-level,  but  we  may  collect  from 
the  figures  sundry  average  levels,  as  S^IO*,  400',  and  VA, 
120',  50'. 

If  we  now — after  having  convinced  onrstlvoa  that  the  Bhett- 
banks  tell  ns  of  several  atepa  referrible  to  the  old  sea-level— 
again  turn  to  oar  valley  terraces,  we  sbalt  witb  greater  faeililj 
trace  steps.  Further  on  I  shall  enumerate  aoint'  steps  oba«r»e(l 
in  the  Norwegian  valleys.  They  are  not  aU  m-'rii::- ;  if,  calling 
them  "  stratified  drifts,"  as  conaiating  of  Btr:ita  of  aand,  clay, 
and  gravel,  we  conaider  them  all  as  afibriiing  satitlactory 
marks  of  an  ancient  sea-level,  we  shall  act  in  contradicUoo  t^ 
every  geological  practice. 

I  hope  that  I  may  be  able  to  continue  thc^e  iuvestigaticaa, 
and  I  have,  Biace  the  coucluaion  of  our  meetiiig  of  uaturaliats, 
completed  the  list  from  obaervations  taken  during  the  summer 
of  1868.  The  heights  given  are  partly  fonnii  liy  Mirrcj'a  with 
an  aneroid  b*'""™^'*'''  partly  calculated  fii>Tii  sighta  wjlh 
Wrede's  levelling  mirror,  and  from  the  best  local  niiips  of  the 
Survey  department ;  they  are  alao  partly  takpi>  from  tho  cot- 
reaponding  road-levellinga  or  propoaed  railway  lines,  on  the 
authority  of  the  Department  in  queHtion. 

[The  author  here  describes  30  different  valleys  of  the 
SOQtfa,  west,  and  north  of  Norway,  pointing  out  in  each  of 
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tbem  the  gradnal  steps  or  terraces,  their  sitnatioD,  and  level 
above  the  sea.^  He  sums  up  the  results  as  follows. — 
Tbansiatob.] 

When  the  necessary  measurements  shall  have  been  procured 
from  the  several  valleys  throughout  the  country,  it  will  perhaps 
be  possible  to  draw  some  conclusions  as  to  the  former  rising. 

In  the  mean  time  it  appears  to  me  from  the  survey  already 
made : — 

1.  That  open  terraces,  formed  by  the  joint  labour  of  river 
and  sea,  are,  as  a  rule,  to  be  found  in  our  valleys,^  and  that 
the  steps  afford  evidences  of  cessations  in  the  rising  of  the 
land. 

2.  That  the  change  of  level,  or  the  rising,  began  during  the 
glacial  period  with  &e  highest  discovered  ancient  level,  which, 
both  north  and  south  of  the  mountains  in  Norway,  can  be  put 
at  somewhat  over  600  ft.  above  the  present  sea-level.^ 

8.  That  the  comparatively  glacial  state  of  things  which  pre- 
vailed with  the  600-ft.  level  existed  contemporaneously  with 
that  level  which  is  now  indicated  at  heights  varying  from  530^ 
to  400^.  During  this  period  the  glacial  coast  shell-banks  were 
dqxmted  (List  I.),  and  all  the  older  strata  in  which  we  find 
shells  at  the  maximum  height  of  boundaries  of  every  locality 
hitherto  discovered.     (List  III.) 

4.  That  this  period  was  succeeded  under  the  above-mentioned 
levels  by  a  comparatively  mild  climatic  condition,  during  which 
the  mollnsk-bearing  days  especially  began  to  be  deposited  at 
the  altitndes  indicated  in  List  lY.  If  coast  shell-banks  of  a 
mixed  nature  really  should  be  discovered  they  would  belong  to 
this  level. 

5.  That  the  melting  down  of  inland  ice  must  have  begun 
with  the  highest  found  level — 600^,  as  we  find  larg<)  masses 
transported  by  foods  down  the  valleys,  and  deposited  in  the 
most  bulky  terraces  of  all  we  are  acquainted  wiib,  just  at  this 
highest  level.  Further,  that  also  at  several  following  times, 
under  the  milder  climate,  a  large  transportation  took  place 
down  the  same  valleys,  where,  perhaps,  in  a  comparatively 
short  time,  materials  were  stored  up  in  steps  corresponding 
to  the  existing  sea-level.  Further  still,  that  changes  of  sea- 
level  during  a  given  period  might  perhaps  take  place  in  rapid 
succession,  for  instance,  thos  eindicated  by  many  of  the  steps 
of  the  lower  terraces,  without  corresponding  coast  shell -banks 
having  opportunity  to  form  during  the  lapse  of  this  period. 

6.  That  there  are  found  in  many  watercourses  unmistakable 
traces  of  basins,  which  once  have  been  more  completely  filled, 
and  the  several  floods  mentioned  (5)  very  probably  were  pro- 
duced by  disruptions  of  the  dams  of  the  basins  at  different 
times. 

7.  That  rest  or  slow  change  began  at  the  level  of  150-120', 
or  perhaps  at  that  of  50^,  since  we  here  again  find  shell-banks 
at  heighta  corresponding. 

8.  That  the  observations  here  collected,  added  to  those  which 
we  owe  to  investigators  who  have  previously  bestowed  special  at- 
tention and  independent  observation  upon  the  phenomenon  of  the 
terraces  (Keilhan  and  Bravais),  contain  a  protest  against  the 
unlimited  computation  of  time  which  has  been  based  upon  a 
continuous  rise,  which  "continuous  rise"  cannot  be  proved 
to  have  taken  place  in  a  succession  of  time  without  a  break. 
— Translated  from  the  Norsk, 


*  Amid  th«  tairaoM  on  open  flats  fh«  Mithor  pointa  oat  some  h«Ting  mach 

vMamUaiMO  to  the  Anx  of  Sweden.  Bach  Aier-like  ridges  of  stntifled  send, 
ffn.Tel«  aad  0U7,  ere  not  the  work  of  the  see,  bat  the  remeins  left  by  deoadations 
of  the  tamoee,  which  ere  themaelTei  the  oompoond  work  of  the  weterooarsee  and 
ttoeM. 

"  Thej  hare  been  pointed  ont  abore  in  more  than  thirty  different  Tallejrs 
throngbout  the  oonntrf  • 

In  the  weetem  part  of  Norway  nothing  at  present  can  be  said  concerning  this 
with  oerteintj. 


ON  RECENT  IMPROVEMENTS  IN  MICROSCOPE 

OBJECT-GLASSES. 

BY  THE  BEV.  J.  B.  BEADS,  M.A.,  F.B.S. 

ITH  respect  to  the  attempts  brought  before  us  to 
improve  the  microscope  itself  as  an  instrument  of 
scientiGc  research,  I  must  refer  to  Dr.  Royston- 
Pigott's  paper  "On  High  Power  Definition,"  and  to 
my  own  paper  "On  the  Equilateral  Prism."  Considering  a 
perfect  microscope  as  consisting  of  two  parts,  a  magnifying 
apparatus  and  an  illuminating  apparatus,  Dr.  Pigott  proposes 
to  weed  out,  as  it  were,  an  effective  portion  of  the  small  resi- 
duary spherical  aberration  of  the  best  objectives,  and  I  have 
ventured  to  propose  a  principle  of  illumination  which  has  not 
hitherto  been  avowedly  advocated.  When  Dr.  Wollaston  re- 
commended for  an  illuminating  lens  one  of  three-fourths  of  an 
inch  in  focal  length,  in  which  the  microscopic  object  was  placed 
in  a  vortex  of  foci,  where  the  rays  crossed  in  a  Uiousand  points 
both  before  and  after  they  fell  upon  the  object,  he  failed  to 
realize  the  true  method  of  illumination.  Spherical  and  chro- 
matic aberration  are  equally  injurious  in  either  of  the  essential 
parts  of  a  microscope.  The  equilateral  prism,  used  as  a  con- 
denser, and  the  hemispherical  lens,  used  as  a  prism,  are  free 
from  both  these  errors.  They  supply,  the  one  a  condensed, 
the  other  a  simple,  single  beam  of  parallel  light ;  and  a  micro- 
scopic object,  under  such  illumination,  has  virtually  the  advan- 
tage of  being  illuminated  as  by  the  sun.  Natural  light  and 
shade  are  secured,  and  objects,  like  tiie  valves  of  the  Diato- 
maceaB,  which  hitherto  have  been  shrouded  in  a  haze  of  inter- 
pretations, are  truthfully  presented  to  the  observer.  I  therefore 
look  upon  the  prism  as  a  kind  of  "  Zaphnath-paaneah  " — a 
revealer  of  secrets. 

Dr.  Pigott's  work  is  more  arduous,  and  it  certainly  met  in 
the  first  instance  with  an  encouraging  amount  of  opposition — 
encouraging,  I  mean,  to  one  who  knew — and  was  prepared  to 
defend — the  right.  For  my  own  part,  I  must  honestly  say, 
and  I  am  not  alone  in. my  opinion,  that  I  did  not  believe  a  word 
of  it.  In  point  of  fact,  I  was  sure  that  Dr.  Pigott's  "  beaded 
scale  "  was  not  the  true  test  scale.  True,  we  were  all  taken  by 
surprise  and  uttered  our  criticisms  freely;  yet,  in  my  own 
defence,  I  must  be  allowed  to  say  that  I  do  not  concur  in  the 
personal  comments  reported  in  our  Proceedings,  and  now 
willingly  cancelled.  I  felt,  however,  that  I  had  sat  too  long  at 
the  feet  of  my  old  friend,  Andrew  Ross,  to  admit  the  possibility 
of  his  good  work  being  vitiated  by  this  newly-announced  error, 
and  what  I  did  not  look  for  I  did  not  find — but  only  because  I 
did  not  look  for  it,  not  because  it  did  not  exist.  There  is  un- 
doubtedly in  our  best  objectives  a  residuary  spherical  aberra- 
tion— small,  I  admit — but  it  is  unnecessary  to  say  to  a  mioro- 
scopist  that  its  injurious  effect  upon  the  magniged  image  of  an 
object  varies  directly  as  the  square  of  the  power  of  the  eye- 
piece. It  would  be  beyond  the  scope  of  a  President's  address 
to  point  out  how  this  small  but  injurious  amount  of  error  may 
be  detected  and  diminished.  This  must  remain  as  a  funda- 
mental problem  in  the  optician's  Euclid.  It  is  enough  to 
record  the  fact  of  impvovemeivt  as  one  of  the  salient  points  of 
the  year.  I  will  therefore  only  add  that  those  who,  like  myself, 
have  seen  Dr.  Pigott's  exhibition  of  the  beaded  scales  of 
Lej>idocyrtiis  curvicolUs  and  Degeeria  domestica,  can  only  sin- 
cerely thank  him  for  taking  the  trouble  to  compel  us  to  believe 
that  a  successful  raid  upon  the  existing  trace  of  spherical 
aberration  is  not  a  myth. 

The  immersion  lens,  the  "  hydro-objective,"  has  probably  an 
advantage  in  "  the  battle  of  the  glasses  "  over  the  "  pneumo- 
objective,"  as  pointed  out  by  Dr.  Pigott;  and  Mr.  Ross 
has  laid  us  under  further  obligation  by  kindly  adding  immer- 
sion-fronts to  his  ^th  and  -j^th  in  our  possession.  The  high 
praise,  however,  which  is  given  to  the  immersion  system  will 
perhaps  be  received  with  caution  until  more  extended  observa- 
tions have  been  made  upon  its  powers.    Yet  all  seem,  at 
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present,  to  admit  that  considerable  advantages  are  gained  by 
its  nse.  The  light  is  more  abundant,  the  colouring  of  natural 
objects  more  brilliant,  the  definition  keener :  inferior  glasses 
are  frequently  improved  by  its  application :  illumination  can 
be  more  effectively  employed  with  a  less  complex  machinery  of 
stops,  diaphragms,  and  condensers ;  above  all,  facility  of  con- 
struction seems  to  be  indicated  by  the  offer  of  the  highest 
powers  at  the  lowest  prices.  This  intimation  comes  from  the 
Continent — A  -^th  for  fifty  sMIUngs !  Is  such  work  possible 
at  home  P  Still  we  have  yet  to  learn,  notwithstanding  these 
acknowledged  advantages,  whether  there  are  any  considerable 
drawbacks  looming  in  the  microscopic  future  which  may  in 
some  measure  counterbalance  the  employment  of  water  re- 
fractions. Of  one  thing  we  may  be  sure,  that  absolute  perfec- 
tion is  unattainable.  The  ghost  of  aberration  will  never  be 
entirely  exorcised  even  by  cold  water.  It  is  there — do  our 
best — and  after  all  our  compensations  for  figure,  as  for  colour, 
there  ever  must  be  a  little  ghost  of  an  error  in  all  probability. 
At  the  same  time,  I  believe  it  to  be  reduced  to  the  minimum 
visible  when  the  colowr  test,  so  strongly  advocated  by  Dr.  Figott, 
is  fairly  exhibited  on  the  stage.  Thus  the  natural  colours, 
for  instance,  of  the  upper  and  lower  rows  of  beads  on  the 
scale  of  Degeeria  jphinibea  seem,  for  the  first  time,  to  be  brought 
out  by  Dr.  Figott's  more  accurate  balance  of  positive  and 
negative  aberrations.  But  this  part  of  the  subject  is  extensive, 
and  must  be  left  for  further  research  and  observations. 

It  is  proper  to  remark  that  Colonel  Woodward  has  resolved 
the  I9th  band  of  Kobert's  lines  with  a  Powell  and  Lealand's 
•j^th  immersion.  He  is  the  only  observer  who  has  succeeded 
in  resolving  112688  lines  to  the  inch,  with  a  power  of  1000 
linear.  But  these  lines  present  the  same  appearance  as  lines 
drawn  about  112  to  the  inch  would  afford  at  a  distance  of 
10  inches,  to  the  ordinary  sight, — which  are  evidently  exceed- 
ingly close  for  numeration.  No  other  powers  in  Colonel  Wood- 
ward's possession  could  resolve  this  19th  band,  and  this  is  a 
strong  fact  in  favour  of  the  immersion  system.  But  even  here 
difi&action  lines  are  multiplied,  and  the  divisibility  of  the  lines 
is  a  function  of  the  breadth  of  the  groove  ploughed  in  the 
glass — the  depth  to  which  it  is  cut — the  sectional  shape  of  the 
'  groove  itself — and  the  direction  and  character  of  the  illumina- 
tion employed.  All  these  variable  conditions  in  some  measure 
detract  from  the  fixed  value  of  this  test.  It  ought  to  depend 
upon  the  uniformity  of  standard  conditions.  The  Acus,  as 
shown  by  Mr.  Powell,  is  a  sharper  and  safer  test. — Aivniversary 
Address  to  the  Boyal  Microscopical  Society,  in  MontJd/y  Micro* 
scopical  Journal  for  Ma/rch, 


AMBEOSINE,  A  NEW  OEGANIO  MINERAL 

SUBSTANCE. 

BT  CHAB£ES  XT.  SHEPABB,  SEN.,  OF  CHARLESTON,  U.S. 

|N  irregular  oval-shaped  mass  of  a  mineral,  closely 
resembling  amber,  has  been  brought  to  my  notice  by 
Major  Edward  Willis,  of  this  city,  and  is  here 
noticed  in  the  hope  that  an  additional  supply  of  the 
same  curious  substance  may  be  obtained  by  our  phosphatio 
explorers.  The  present  mass  was  originally  of  the  size  of  a 
man's  fist.  It  is  of  a  yellowish  brown  colour  externally,  but 
within  is  clove-brown.  It  breaks  with  about  the  same  facility 
as  amber ;  has  a  conchoidal  fracture,  and  a  resinous  lustre.  It 
is  feebly  translucent.  Its  specific  gravity  is  but  slightly  above 
that  of  water.  *  Indeed,  small  fragments  of  it  when  thrown  into 
water  float  for  a  short  time,  until  they  part  with  adhering  air, 
when  they  slowly  descend  through  the-  liquid.  It  is  strongly 
electric  by  friction.  It  melts  into  a  clear,  yellowish  liquid  at 
about  460°  Fahr.,  though  it  softens  at  a  much  lower  temperature. 
It  gives  off  considerable  succinic  acid  long  before  it  melts. 
On  fusion  a  dense  yellow  oil  is  volatilized,  attended  with  an 
agreeable  balsamic  odour,  wholly  unlike  that  from  the  resins  of 


our  pines.  A  dark  brown,  non-volatile  fluid  remains  behind  so 
long  as  the  melting  heat  is  kept  up. 

As  it  differs  firom  any  of  the  oxygenated  hydrocarbons  knowD, 
I  have  called  it  Ambrosine — a  term  compounded  from  the  two 
words  amber  and  resin  ;  to  both  of  which  substances  it  hears  a 
resemblance.  It  is  very  combustible,  burning  with  a  bngfat, 
yellowish  white  light,  a  pleasant  odour,  and  without  leaving  any 
carbon,  or  even  the  slightest  ash  b^ind.  It  is  largely  sduUe 
in  oil  of  turpentine,  alcohol,  ether,  and  chloroform,  as  well  aa 
in  a  solution  of  potash,  and  is  feebly  taken  up  by  the  strong 
acids  without  suffering  deeompoeition. 

It  probably  originated  in  some  of  the  coniferooB  trees  that 
existed  during  the  pleiocene  epoch  in  geology,  when  our  phos- 
phatic  formation  was  in  progress  of  depoeitaon.— 12ttra2 
CarolinioAfi, 

BIOGRAPHICAL  SKETCH  OF  ME.  B.  D.  WALSH, 

THE  ENTOMOLOGIST. 

ENJAMIN  DANN  WALSH  was  bom  in  Frome, Wor- 
ceetershire,  England,  on  the  21st  of  September,  1806, 
and  was  therefore  in  his  sixty-second  year.  He  grada- 
ated  at  Trinity  College,  Cambridge,  and  his  parents 
intended  that  he  should  enter  the  ministry ;  but  he  was  sot 
theologically  disposed,  and  naturally  had  such  a  strosg  hatred 
of  hypocrisy  and  of  everything  that  had  the  semUanoe  of  wrong, 
that — judging  from  what  he  has  told  us — the  inoonsiBleiit 
conduct  of  some  of  the  coUegiates  who  were  studying  for  the 
ministry,  in  all  probability  prejudiced  him  against  the  Chnrdi. 
At  all  events  his  tastes  and  inclinations  were  of  an  eatirdy 
different  character  from  those  which  are  necessary  to  make  a 
minister  of  the  gospel.     We  can  kam  but  little,  even  from 
his  wife,  of  his  career  in  England,  but  we  know  that  he  there 
published  a  bulky  pamphlet  on  university  reforms,  almost  all 
the  suggestions  in  which  he  lived  to  see  practically  carried 
out.  He  also  wrote  for  Blackwood  and  other  English  periodicals, 
besides  newspaper  articles  without  end,  and  in  1837  published 
a  large  octavo  volume  in  London,  entitled  Walshes  Comedies  of 
Aristophanes,    This  volume  is  in  many  respects  remarkable, 
embracing  as  it  does  the  "  Acharians,"  the  **  Knights,"  and  the 
"  Clouds,"  translated  into  corresponding  English  metres.  There 
are  many  passages  in  this  work  illustrative  of  that  same  forciUe 
style  and  utilitarian  logic  which  so  characterized  his  entomob* 
gical  writings. 

This  work  was  to  have  been  completed  in'three  volumes,  but, 
owing  to  some  difficulty  with  the  publishers,  we  believe  none 
but  this  one  volume  was  ever  issued. 

Mr.  Walsh  married  in  England,  and  came  to  America  in 
1838.  All  his  relatives  are  in  England,  and  he  has  yet  living 
five  sisters  and  three  brothers.  Of  the  latter,  Thomas  Wm. 
Walsh,  M.D.,  still  resides  at  Worcester ;  J.  H.  Walsh  ("  Stone- 
henge  ")  is  the  present  editor  of  the  London  FieM,  and  the 
well-known  author  of  one  of  the  best  works  on  the  horse  is  the 
English  language;  while  the  third  brother,  F.  W.  Walsh,  is  a 
clergyman  and  schoolmaster. 

Upon  arriving  in  this  country  he  went  into  Henry  eoenty, 
in  Illinois,  and  purchased  a  farm  of  three  hundred  acres,  near 
Cambridge,  the  county  seat,  where  he  determined  to  retire  in 
great  part  from  the  world,  and  lead  the  life  of  a  philosopher. 
He  soon  became  thoroughly  devoted  to  this  country,  and  never 
once  returned  to  England  or  expressed  any  desire  to  do  so. 
He  remained  on  the  farm  for  upwards  of  thirteen  years,  leading 
a  very  secluded  life,  and  associating  but  little  with  his  neigh- 
bours, from  the  fact  that  there  were  few,  if  any  of  them,  who 
were  his  equal  in  intellect,  or  could  appreciate  his  learning. 
Yet  he  was  thoroughly  Democratic  in  his  ideas,  and  had  no 
false  pride  whatever :  he  did,  as  far  as  possible,  all  his  own 
work,   even  to  making  his  own  shoes  and  mending  his  own 
harness.     Finally,  a  colony  of  Swedes  settled  in  his  neighbour- 
hood, and,  by  damming  up  the  water  at  Bishop  Hill,  profoced 
so  much  miasma  in  the  vicinity,  that  very  much  sickness  pre- 
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▼ailed  there.  His  own  health  in  time  became  impaired,  and  at 
the  suggeetion  of  M.  B.  Osborn,  of  Bock  Island,  he  removed  to 
that  city  in  1851,  and  entered  into  the  lamber  business.  He 
carried  on  this  business  abont  seven  years,  during  which  he 
found  time  to  publish  much  fugitive  matter  in  newspapers, 
principally  on  political  topics,  always  affixing  his  signature,  aad 
scorning  even  the  appearance  of  deceit. 

In  politics  he  was  a  Badical  Bepublican,  hating  all  forms  of 
slavery  and  oppression.     As  late  as  Grant's  campaign  he  was 
a  member  of  the  Tanner's  Club  of  Bock  leland ;  and  we  iduJl 
never  forget  the  enjoyable  hours  we  spent  with  him  at  some  of 
the  meetings  of  the  Club,  where  one  forgot  his  real  age  in  con- 
templating his  unusual  good  spirits,  activity,  and  vigour.     In 
1858  he  suspected  that  the  City  Council  was  cheating  the  city, 
and  though  no  politician,  he  ran  for  alderman  for  the  express 
purpose  of  getting  at  the  books,  and  of  thus  being  enabled  to 
investigate  the  matter  and  publish  the  facts.     Such  a  course 
naturally  made  him  many  enemies,  and  he  was  waylaid  and  bis 
life  threatened  ;  but  he  succeeded  in  getting  elected,  and  after 
exposing  the  frauds,  and  thus  accomplishing  his  purpose,  he 
resigned.     In  the  same  year  he  retired  from  the  lumber  busi- 
ness with  something  of  a  competency,  and  built  a  row  of  build- 
ings on  Orleans  and  Exchange-streets,  known  as  "  Walsh's-row." 
Up  to  this  time,  though  he  had  formerly  made  a  small  col- 
lection of  insects  in  England,  he  had  paid  no  attention  to 
entomology  in  this  country.     But  fui  soon  as  the  buildings 
were  erected,  he  devoted  himself  entirely  to  this,  his  favourite 
science.     Thus  his  entomological  career  dates  back  scarcely  a 
dozen  years,  but  how  faithfully  and  perseveringly  he  laboured, 
the  record  of  those  years  abundantly  testifies.     The  first  pub- 
lished account  that  we  can  find  of  Mr.  Walsh  as  an  entomo- 
logist is  in  the  report  of  a  lecture  which  he  delivered  before  the 
Illinois  State  Horticultural  Sddety  at  the  Bloomington  Con- 
vention, in  January,  1860.     He  there  spoke  extempore  for  two 
hours,  displaying  that  rare  faculty  which  he  possessed  of  com- 
municating his  ideas  in  such  a  manner  as  to  please  and  hold 
the  popular  ear.    The  reporter  of  this  leotnre,  whom  we  take 
to  be  Mr.  C.  D.  Bragdon,  at  the  present  time  one  of  the  editors 
of  Moore^s  Bural  New  Yorker,  states  that  he  became  so  in- 
tensely interested,  that  his  hand  refused  to  move  his  pencil. 
After  this  time  he  became  a  r^^nlar  contributor  to  the  Prairie 
FarmeVy  of  Chicago,  Ills.,  and  also  wrote  for  a  few  Ofther  agri- 
cultural journals,  such  as  the  Illinois  FmvMV  of  Bprnigfietd, 
His.,    the    VaUey  Farmer  of  St.  Loqib,  Mo.,   ^c,   his   aim 
throughout  being  to  rouse  the  agriesititrists  to  a  sense  of  the 
immense  losses  they  sustain  frem  tlM  d^iredstkms  of  injurious 
insects,  and  to  impress  upon  them  the  neeessity  of  a  loime 
general  knowledge  of  the  habits  of  these  little  foes.  Fran  16t2 
to  1866  we  find  about  a  dozen  scientific  papers  firom  his  pro- 
lific pen,  scattered  through  the  Troceedmge  of  ike  Boston  Society 
of  Naittrdl  History,  and  through  those  of  the  Philadelphia 
Entomological  Society.    These  papers  are  all  characterized  by 
great  freshness,  originality,  and  accuracy,  and  they  will  for 
ever  redound  to  his  honour,  and  in  our  minds  will  be  more  and 
more  appreciated  as  the  true  workings  of  Nature  are  better 
understood.     Mr.  Walsh  was  a  school-mate  with  Darwin,  and, 
though  he  took  up  the  latter's  work  on  the  Origin  of  Species 
with  great  prejudices  against  the  development  hypothesis,  yet 
He  became  a  thorough  convert  to  Darwinism  after  he  had  once 
studied  it.     l^hronghont  these  papers  he  consequently  brings 
Ibrward  a  great  number  of  facts  in  support  of  this  theory,  and 
his  remarks  on  Phytophagic  Varieties  and  Phytophagic  Species 
baar  directly  on  this  subject  and  have  done  maoh  to  help  us  to 
a  ekar  nnderstanding  of  the  term  "  species." 

In  October,  1865,  the  Entomologieal  Society  of  Philadelphia 
oommenced  the  pablication  of  a  monthly  bulletin  entitled  the 
I^eHedl  Entomologist,  This  little  journal  was  edited  by  the 
pnUioatioa  oommittee  of  the  society,  consisting  of  E.  T. 
Oresson,  Aug.  B.  Grote,  and  J.  W.  McAllister.  Very  soon, 
kew^er,  Mr.  Walsh  was  added  to  the  Kst,  as  associate  editor 
Irem  the  West,  and  he  fiually  became  sole  editor  of  the  second 


volqme,  the  publication  being  discontinued  in  September,  1867. 
So  well  had  he  succeeded  in  opening  the  eyes  of  the  i>eople  of 
his  own  State  to  the  vast  importance  of  economic  entomology 
that  the  State  Horticultural  Society  at  last  petitioned  the 
Legislatnre  to  appoint  a  State  entomologist,  and  accordingly  at 
the  bieBBial  session  of  1866-7  a  Bill  was  passed  authorizing 
the  appointment  of  such  an  officer  with  a  salary  of  $2,000  per 
annmn,  the  appointment  being  vested  in  the  Governor,  by  and 
with  the  consent  of  the  Senate.  At  the  special  session  held  in 
June,  1867,  the  Governor  sent  in,  on  the  11th  of  that  month, 
the  name  of  Mr.  Walsh  fijr  confirmation,  but  the  Senate  post- 
poned all  action  upon  it  till  tiie  next  regular  biennial  session 
in  the  winter  of  1868-9.  Mr.  Walsh,  however,  at  the  earnest 
solicitation  of  many  of  the  leading  agriculturists  and  horti- 
culturists of  the  State,  went  on  and  discharged  the  duties  of 
the  office,  and  trusted  to  ^e  future  liberality  of  the  Legisla- 
ture to  reimburse  him  for  his  work.  As  Acting  State  En- 
tomologtst  he  issued  his  First  Ammal  Report  for  1867,  which 
was  published  as  an  appendix  to  the  State  Horticvltwal  Trans- 
actions for  that  year. 

In   September,   1868,  in    conjunction  with   the  writer,  he 
started  the  Arnerican  Entomologist, — American  Entomologist, 


INSECT  EMBBYOGENY. 


IHBEE  years  ago  the  entomological  world  was  much 
interested  in  the  discovery  of  the  phenomenon  of 
parthenogenesis  in  the  larva  of  a  gnat  (Cecidomyia). 
The  particulars  are  given  in  Dr.  Fripps's  paper  in 
the  Popfdar  Science  Bemew  for  April,  1867.  They  are  very 
curious.  It  has  not  hxtdterto  been  surmised  that  the  larva  of 
Aphrophora  ^puman'ia,  the  Onekoo-spit,  affi^rds  another  in- 
stance. The  Baron  De  Geer,  tibe  great  Swedish  naturalist, 
notioed  that  1^  female  Fn^hoppers  (so  the  perfect  insects  are 
called)  beoome  so  gravid  in  September  that  they  can  scarcely 
fly.  The  eggs  could  not  well  cause  this  inconvenient  gravity, 
becawM  liray  are  deposited  at  a  mnch  later  season — in  England 
ewtemty,  and  prc^bly  in  Swedjsn  also.  The  eggs  do  not 
seem  to  enoumber  the  insect,  according  to  my  observation, 
ef^n  in  December,  immediately  before  their  deposition.  We 
may,  therefore,  suppose  De  Geer's  observation  to  have  ap- 
plied to  females  about  to  become  viviparous ;  though  he  does 
not  seem  to  have  suspected  it.  That  it  might  have  been  so,  is 
rendered  certain  by  the  occurrence  of  an  embryo  within  the 
abdomen  of  a  larva  taken  in  my  garden,  and  now  in  my  cabinet. 
The  claws,  eyes,  proboscis,  and  antennsd  are  to  be  clearly  dis- 
taignished,  and  even  ilie  lenses  of  the  eyes  when  considerably 
magnified.  The  antennse  appear  of  an  unusual  size ;  but  they 
eomprise  only  the  normal  parts,  and  are  obviously  immature. 
^The  mother  larva  in  this  example  is  about  three  parts  gprown 
to  maturity ;  the  wing-cases  being  still  incomplete  beneath  the 
outer  skin. 

This  discovery — for  such  it  is  presumed  to  be — may,  it  is 
hoped,  in  some  degree  condone  for  any  mistakes  in  my  first 
paper  on  this  insect,  Science-Gossip,  1868,  p.  168.  Doubtless 
the  larva  does  change  its  skin  repeatedly,  like  other  larv89, 
though  I  have  argued  on  the  contrary  supposition.  The 
changes,  however,  may  take  place  at  such  long  intervals  that 
my  inference  may  not  be  wholly  damaged.  It  may  now  be 
left  to  entomologists  and  physiologists  to  pursue  this  new  fact, 
unexpectedly  started  upon  a  well-beaten  field. — Sdence-Oossip. 


Spontaneous  Conibu8tion.^-L' Union  M4dicale  of  Febtuury  15 
contains  an  article  from  the  pen  of  Dr.  BerthoUe,  whenin  full 
details  are  given  of  a  case  of  spontaneoas  oombastion.  The  subject 
of  it  was  a  woman,  thirty-seven  years  old,  who  was  addicted  to 
aloohcklio  drinks.  She  was  found  in  her  mom  with  the  viBsan  and 
some  of  the  limbs  consomed,  the  hair  and  dothea  haying  esoaped. 
The  very  minate  desoription  of  the  state  in  which  the  deceased  was 
found  shows  that  ignition  could  not  have  been  oommnnioated  from 
without,  and,  to  aU  appearance,  this  is  an  additional  case  to  tiioao 
[  ahrsac^  upon  reoord. — Lancet, 
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THE  CAVE  OP  BEDNIQUEL. 


THE  CAVE  OF  BBUNIQUEL. 

■E  kaTe  certain  proof  that  primitive  races  dnring  thia 
period  lived  exolaBiTelyinnataral  caverns,  tboaghtbej' 
knen  how  to  form  more  convenient  abodes  onder 
large  rocks.  There  have  been  diecorered  in  varione 
parts  of  France,  and  particolarlj  ia  Ferigord,  nnmeroae  nn- 
roofed  hnmaa  habitations.  These  are  simple  abodes,  situated 
nnder  great  escarpments  and  protected  from  the  inclemency  of 
the  weather  bj  more  or  less  considerable  projections  of  rocks, 
forming  a  sort  of  roof.  Thej  have  given  to  these  abodes  of 
primitive  man  Uie  name  of  abrit  >ous  roches.   It  is  generally  at 


the  bottom  of  valleys,  in  the  proiimitj  of  waterooarses,  that 
these  mstic  retreats  are  to  be  met.  They  contain,  like  the 
caverns,  deposits  verj  rich  in  bones  of  mammals,  birds,  and 
fishes,  and  also  axes  and  ntensila  of  flint,  bone^  and  faorn. 
Traces  of  fires  are  also  to  be  found  there.  The  moat  remark- 
able of  these  abodee  pecoliar  to  the  reindeer  period  has  been 
discovered  at  BrDniqDel,in  the  department  of  Tarn-et-Garonne, 
not  far  from  Montanban.  On  the  left  bank  of  the  Aveyron, 
nnder  the  shelter  of  the  slope  of  one  of  the  highest  rocks  of 
Bruniqnel,  in  the  proximity  of  a  castle  whose  pictaraaqne  ttuds 
are  still  aitnated  on  those  steep  crests,  a  fire  of  prehistoric 
times  was  discovered  in  1866,  which  gives  the  most  complete 
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idea  of  the  dbris  sons  roches  of  the  people  of  the  reindeer 
period.  This  rock,  known  nnder  the  name  of  "  Montastruc  " 
lias  a  height  of  30  metres,  and  its  slope  attains  a 
length  of  from  14  to .  15  metres.  It  covers  a  space  of 
250  sqnare  mtoes.  It  was  there  that  M.  V.  Bran,  Director 
of  the  Masenm  of  Natural  History  of  Montauban,  collected  a 
namber  of  objects,  the  study  of  which  hais  thrown  so  much 
light  on  the  period  of  primitive  man.  The  photographic 
sketches  which  M.  Y.  Brun  has  sent  us  have  enabled  us  to 
prepare  the  illustration  on  p.  246. — VHomme  Primitif,  par 
J£.  Louis  Figuier. 


REVIEWS   OF  BOOKS. 


-•c«- 


The  CeU'doctrine :  iU  History  and  Present  State.  For  the 
Use  of  Students  in  Medicine  and  Dentistry,  Also  a  copious 
Bibliography  of  the  8iil)ject.  By  James  Tyson,  M.D.,  Lec- 
turer on  Microscopy  in  the  University  of  Pennsylvania. 
Philadelphia :  Lindsay  &  Blakiston.     1870. 

IT  is  a  curious  fact  in  the  history  of  biological  doctrine  that, 
great  as  has  been  the  advance  made  in  the  optical  per- 
fection of  the  microsoope — an  advance  which  has  reached  even 
theoretical  possibilities — our  knowledge  of  the  processes  by 
which  the  structureless  becomes  the  structure  is  as  unsatisfac- 
tory as  it  was  before  the  time  when  Caspar  Friedrich  Wolf,  in 
1759,  wrote  his  splendid  Theoria  generationis.  Much  as  has 
been  done — and  neaily  all  the  great  histologists  of  the  last 
linndred  years  have  approached  the  subject — to  enlighten  us 
as  to  the  mode  of  formation  of  the  animal  and  vege- 
table tissues,  we  cannot  deny- that  we  are,  even  now,  in 
almost  Boeotian  darkness  as  to  the  nature  of  the  phenomenon 
called  cell- formation.  In  the  early  phase  of  most  animal 
tissues  we  find  a  mass  of  matter  gelatinous  in  appearance,  but 
absolutely  devoid  of  structure,  save  for  the  presence  of  a 
number  of  extremely  minute  granules.  Later  on  in  the  life 
of  many  of  these  tissues  we  find  not  a  simple  structureless 
substance,  but  a  congeries  of  minute  vesicular-looking  bodies, 
separated  firom  each  other  by  an  intervening  translucent  ma- 
~tenal,  inclosed  as  it  were  in  little  envelopes  of  their  own,  and 
including  within  them  one  or  more  smaller  and  more  solid- 
lookmg  particles.  To  the  arrangements  of  parts  thus  seen 
special  names  have  been  given.  The  vesicles  are  termed  cells, 
their  envelopes  eeU  waUe,  their  contained  corpuscles  miclei  or 
nudeoli,  and  the  matter  which  at  once  separates  them  and 
binds  them  together  the  intercellular  substance. 

The  tendency  of  the  philosophic  mind  to  speculate  on  causes 
and  results  has  not  been  absent  in  the  case  of  the  histologist. 
Hence,  we  find  that  during  the  last  kundred  years  hosts  of 
'theories  have  been  put  forward  to  account  for  the  cells  and 
nuclei  already  described,  and  we  shall  not  be  going  too  far  if 
we  assert  that  the  most  of  these  speculations  have  been  purely 
^pnatuitons.  Not  only  have  few  observers  tried  to  watch  the 
changes  of  development,  but  most  of  them  have  constructed 
the  doctrine  first,  and  have  tried,  as  our  Transatlantic  friends 
would  say,  to  "lick  it  into  shape"  afterwards.  We  are  sorry 
to  think  that,  important  as  is  the  history  of  the  attempts 
made  to  explain  coil-life,  very  few  of  our  modern  writers  are 
-acquainted  even  with  its  outlines.  The  task,  therefore,  which 
Professor  Tyson  set  himself  was  one  of  great  difficulty  and 
of  no  less  usefulness,  and  we  may  say  at  the  outset  that  it 
has  been  very  successfully  discharged. 

IDr.  Tyson,  in  a  volume  turned  out  as  American  publishers 
know  how,  has  given  us  a  succinct  and  very  accurate  historical 
statement  of  the  theories  framed  from  time  to  time  to  account 
for  and  explain  the  process  of  cell-development.  After  a  few 
preliminary  remarks,  in  which  he  sketches  out  the  attempts 
made  before  the  memorable  works  of  Schwann  and  Schleiden 
appeared,  he  then  describes  in  succession,  and  in  very  clear 


language,  the  theories  of  the  latter,  and  those  of  Henle, 
Goodsir,  Huxley,  Bennett,  Todd  and  Bowman,  Yirchow, 
Dojardin,  Beale,  Eobin,  and  Pouchet.  Having  analyzed  and 
critically  examined  all  these,  he  then  gives  his  own  views,  and 
finally  concludes  his  volume  with  a  most  copious  bibliography 
of  the  whole  department. 

We  are  very  well  pleased  with  the  author's  treatment  of  his 
subject.  There  is  a  fine  honesty  about  the  way  in  which  he 
states  the  views  even  of  those  to  whose  theories  he  is  opposed, 
and  we  note  that  in  some  cases  he  has  been  at  great  pains . 
to  do  justice  to  certain  observers.  Indeed,  it  is  with  some 
little  shame  for  our  own  writers  of  physiological  works  that 
we  find  Dr.  Tyson  the  first  to  give  a  fair  and  tolerably  full 
account  of  Professor  Huxley's  admirable  essay  in  the  Medico- 
Chirurgical  Review  for  1853 — a  paper  which  we  believe  to  be 
the  most  candid  and  philosophical  exposition  of  our  exact 
knowledge  of  cell-growth  which  has  ever  been  written.  The 
illustrations  to  Dr.  Tyson's  work  are  not  numerous,  but 
they  are  to  the  point,  and  are  not  simply  given  for  pictorial 
effect. 

Of  the  view  which  the  author  holds  he  himself  says  that  his 
theory  is  pretty  much  that  of  Dr.  Beale.  We  think  differently. 
It  seems  to  us  that  Dr.  Tyson's  ideas  approach  those  of 
Professor  Huxley  very  much  closer  than  they  do  those  of  Dr. 
Beale.  Dr.  Beale  says — and  we  Hope  he  will  correct  us  if  we  mis- 
represent him — tissues  consist  of  two  parts,  germinal  or  growing 
matter,  which  corresponds  to  the  nucleus,  and  formed  or  dead 
matter,  which  is  represented  by  the  cell- wall  and  intercellular  sub- 
stance. Professor  Huxley  (1853)  regards  the  tissues  as  made  np 
of  endoplasts  (the  nuclei)  and  periplast  (the  primordial  utricle 
of  Yon  Mohl,  the  cell-wall,  and  the  intercellular  substance).  He 
denies  that  the  nucleus  is  the  organizing  centre  from  which  the 
so-called  vital  processes  of  growth  originate. '  Admitting  that 
the  nucleus  grows  and  sub-divides,  he  sees  in  it  nothing  more 
than  this.  It  is  the  periplast  which  undergoes  those  changes 
of  differentiation,  chemical  and  morphological,  which  form  the 
adult  tissue.  It  will  be  thus  seen  that  while  both  Huxley  and 
Beale  discard  the  old  doctrine  that  the  cell  is  a  sort  of  organic* 
entity,  the  former  regards  the  intercellular  substance  and 
cell- wall  as  being  full  of  life  and  susceptible  of  all  those  changes 
of  form  which  characterize  life,  while  the  latter  regards  the  same 
part  QM  dead  or  formed,  and  incapable  of  vital  processes. 

Now  Dr.  Tyson,  who  thinks  that  he  holds  nearly  in  their 
entirety  the  views  of  Dr.  Beale,  really  adopts  a  view  which  is 
fundamentally  different,  for  while  Dr.  Beale,  as  we  have  said, 
denies  the  vitality  of  the  cell- wall  and  formed  matter.  Dr. 
Tyson  says,  of  this  formed  matter  that : — 

'*  It  is  exceedingly  important,  and  as  essential  indeed  to  the  func- 
tions of  the  economy  as  the  germinal  matter.  It  is,  in  fact,  the 
portion  of  the  oell  in  which  alone  function  resides,  since  it  is  to  the 
formed  material  of  the  muscle  cell  that  we  owe  the  property  of  con- 
tractility, to  the  formed  material  of  the  nervons  element  that  we  are 
indebted  for  nenrility,  and  to  the  formed  matter  of  the  epithelial  cell 

that  we  owe  its  protective  qualities Hence  we  would  not, 

in  every  instance,  speak  of  the  formed  material  as  dead  where  it  is  the 
seat  of  so  many  important  vital  endowments  as  in  nerve  and 
muade." 

The  only  point  of  agreement  between  Dr.  Beale  and  Dr. 
Tyson  consists,  then,  in  the  belief  that  the  cell-wall  and  the 
intercellular  substance  both  result  from  certain  metamorphoses 
of  the  granular  matter  which  constitutes  the  nucleus  of  the 
cell.  In  this  both  differ  from  Professor  Huxley.  For  our- 
selves, we  quite  agree  with  Dr.  Tyson  in  believing  that  the 
cell-wall  or  fibre,  or  intercellular  substance,  cannot  be  re- 
garded as  dead,  or  even  vitally  dead — for  we  believe  that 
Dr.  Beale  makes  a  distinction  between  vital  and  chemico- 
physical  death, — so  long  as  it  is  the  seat  of  those  vibrations 
which  are  expressed  to  our  senses  in  muscular  and  nervous 
phenomena ;  and  we  are  glad  to  find  that  one  of  Dr.  Beale's 
most  able  disciples  disagrees  with  his  master  on  this  point. 
But  we  would  ask  Dr.  Tyson  what  his  conception  is  of  the 
nature  of  the  vital  processes  which  go  on  in  "  formed  matter," 
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if  he  denies  to  this  matter  the  power  of  "  growth  "  ?  It  ap- 
pears to  Qs  that  phenomena  like  those  displayed  hj  nerve 
are  snch  as  to  implj  a  most  extensive  and  rapid  destruction 
of  tissue ;  and  if  so,  how  is  this  loss  repaired  P  Sarely,  neither 
Dr.  Beale  nor  Dr.  Tyson  woald  have  ns  helieve  that  the 
proportion  of  so-called  "germinal  matter"  in  the  adnlt 
tissues  is  adequate  to  such  grave  reconstruction  of  parts  as  is 
momentarily  and  hourly  going  on  in  the  hody  P  We  still  want 
some  satisfactory  explanation  of  these  points ;  and  till  we  re- 
ceive it  we  prefer  to  cling  to  Wolf  and  Huxley's  generalization, 
which  is  really  nothing  more  than  an  expression  of  the  facts 
so  far  as  we  are  at  present  acquainted  with  them. 

We  commend  our  young  and  enterprising  microscopists  to 
the  study  of  this  problem,  so  fraught  with  importance  to  physio- 
logy»  and  we  think  that  in  commencing  they  cannot  better 
prepare  their  nfinds  for  their  researches  than  by  carefully  study- 
ing Dr.  Tyson's  most  valuable  treatise. 
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CORRESPONDENCE. 


It  is  distinctlj  to  be  borne  in  mind  tbst  ire  do  not,  by  iniertiBg  letteon,  cootij 
an  J  opinion  favonrftble  t«  their  contents.  We  open  oor  colomns  to  all,  withont 
leaning  to  maj ;  and  thus  supply  a  channel  for  the  publication  of  c^inioM  of 

all  shades. 

Ko  notice  whaterer  will  be  taken  of  anonTmons  ooarniiaicalions. 
We  cannot  undertake  to  retom  rejected  oonunniuoations. 


Beplt  to  Fbanklakd  and  Duppa's  Note  on  "  The  Succbbsiys 
Action  of  Sodium  and  Iodide  or  Ethyl  on  Acetic  Etheb.'' 
— Prom  PROFSSSOK  J.  Alfred  Wankltn,  F.CS. 

Sib, — Dr.  Franklaad  can  hardly  be  said  to  have  been  very  fortoiiate 
in  the  commonioation  recently  made  to  the  Boyal  Society  in  his  own 
name  and  that  of  Mr.  Dappa. 

The  theory  by  which  he  tried  to  acoonnt  for  the  non-prodaetion  of 
hydrogen  in  my  experiments — viz.,  that  this  gas  was  suppressed  hj 
high  pressure— ^ails  in  its  object,  for  the  reason  that  I  never  worked 
at  high  pressare,  and  that  in  some  of  the  most  decisive  oases  I  worked 
at  no  pressare  whatsoever. 

The  aocoant  which  Dr.  Frankland  gives  of  my  experiments  is  not 
very  acoarate ;  there  is  one  very  carioas  mistake  in  it,  and  a  nnmber 
of  carioas  omissions,  and  I  shoold  recommend  the  oonsoHation  of  the 
original  memoirs  to  sach  persons  as  may  be  dasirons  of  knowing  what 
has  been  really  done. 

In  Dr.  Frankland' s  aocoant  of  his  and  his  ooUeagiie's  experimental 
proceedings,  it  is  amasing  to  note  how  profase  he  is  in  his  dedaialaons 
of  the  parity  of  his  acetic  ether,  and  how  very  certain  it  i^  that  the 
ether  contained  a  qaantity  of  alcohol. 

Beferring  to  the  memoir  in  the  PhUosophieal  Tran9adiims  for 
1866,  it  will  be  foand  that  the  only  proof  of  the  parity  of  the  seetio 
ether  need  in  the  great  research  was  that  its  vapoor-densiiy  was  8^, 
which,  instead  of  being  the  vapoar-density  of  pare  acetic  ethor,  ia  the 
vapoar-density  of  a  mixtare  of  95  parts  by  weight  of  acetic  ether, 
and  5  parts  of  alcohol.  The  method  by  which  he  describes  himself 
as  having  now  insured  that  his  acetic  ether  shall  be  devoid  of  aisohoL, 
is  still  more  wonderful.  It  consists  in  prolonged  digestion  with,  and 
distillation  from,  sodivm-amalgam.  The  effect  of  sooh  a  oosna  ot 
treatment  is  to  charge  acetic  ether  with  a  certain  proportion  of 
alcohol.  In  an  experiment  of  my  own,  pablished  aboat  a  year  ago,  I 
found  that  repeated  distillation  of  acetic  ether,  from  strips  of  aodhtm, 
famished  an  ether  contaminated  with  15  per  cent,  of  aloohoL  Tho 
effect  of  sodinm-amalgam  mast  be  of  a  similar  kind,  only  less  in  dagroe. 
I  may  here  suggest  that  by  the  perseverkig  employment  of  this 
exqaisite  method  of  parification,  very  important  results  might  b» 
jurived  at,  as  for  instance,  that  the  purer  the  acetic  ether,  the  greaier 
the  development  of  hydrogen,  and  the  still  more  interesting  one,  that 
alcohol  suppresses  the  development  of  the  gas  (being  in  this  reapeci 
like  high  pressure).  Doubtless  Frankland  and  his  eniinent  ooUeagiie 
have  some  such  fact  in  store  for  me  shouUl  I  persist  in  making  a  fasa- 
about  the  possible  presence  of  alcohol  in  their  ethers. 

I  agree  with  Dr.  F.  that  his  method  of  operating  differs  easantially 
from  mine.  As  he  says,  he  digested  large  quantities  of  acetic  ether 
and  sodium  for  several  days,  and  at  temperatures  which  rose  to 
180**  C.  By  this  modification  of  the  method  he  insured  the  foimation 
of  a  large  quantity  of  alcohol  as  a  secondary  prodaet,  and  wasthareby 
enabled  to  report  **  torrents  of  hydrogen,"  and  to  remedy  aqy  defects 
that  might  have  been  produced  by  the  accidental  preparation  of  tea 
pure  a  specimen  of  acetic  ether  in  the  first  instance. 


I  remain,  &c., 


J.  Au&SD  Wankltk. 
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Undebobound  Tehfebature. 

Sib, — I  beg  to  send  yon  the  texnperatore  at  2  ft.  below  the  surface 
in  my  garden  thia  year,  and  ahso  last  year  when  noted. 


1870. 
Feb.  1  to  5   39* 

6  40' 

7  to  9  41* 

10  40* 

11   39* 

12   88* 

13  to  15 37* 


16  „  24. 


25 
28 


>f 


*i 


27. 


36* 


37* 
38* 


1869. 
Feb.  1  to5    44° 


8 


46* 


13 
15 
22 
23 
27 


47* 
46° 
46* 
45° 

44° 


Havawt,  March  4. 


Yonra  faithfully. 


C  J.  xc. 


The  Hot  Spbinos  of  Botomahana. 


Sib, — To  the  north-east  of  Lake  Tanpo,  in  theprovinoe  of  Anoklandf 
Kew  Zealand,  lies  Botomahana,  a  lake  only  three-quarters  of  a  mile 
in  length  and  a  quarter  of  a  mile  in  breadth,  yet  containing  points  of 
the  greatest  interest  and  beanty.  Springs  of  boiling  water  rise  in 
the  centre  and  along  the  banks,  neither  fish  nor  shellfish  can  live  in  it, 
bnt  it  is  a  favourite  resort  of  nnmerons  aquatic  birds,  which  build 
their  nests  on  its  warm  banks  while  they  find  their  food  in  the  waters 
and  swamps  of  the  cold  lake  Botomakaiiri. 

In  the  midst  of  Botomahana  stands  the  small  island  of  Puai.  It  is 
a  mere  rock  12  ft.  high,  250  ft.  long,  and  nearly  100  ft.  wide.  Here 
the  continual  roaring,  rushing,  boiling  sound,  combined  with  the 
intense  heat  of  the  ground  impresses  one  with  a  feeling  of  terror. 
Hot  water  bubbles  up  everywhere,  and  wherever  a  hole  is  made  in  the 
ground  hot  steam  bursts  forth,  which  is  used  by  the  natives  for 
tsooking  potatoes  and  meat. 

The  spring  Te  Tarata  is  found  at  the  north-eastern  end  of  the  lake, 
80  ft.  above  the  level,  within  a  crater  80  ft.  long  by  60  ft.  broad,  open 
towards  the  side  of  the  lake,  and  filled  up  to  the  brim  with  clear  boiling 
water,  which  issues  in  the  centre  several  feet  higher,  looking  beauti- 
fully blue  in  its  snow-white  incrusted  basin.  Enormous  clouds  of 
steam  are  reflected  in  the  blue  mirror,  and  the  temperature  of  the 
water,  while  probably  reaching  the  boiling  point  in  the  centre,  is  only 
183*2*  Fahrenheit  near  the  rim  of  the  basin.  The  water  is  neither 
alkaline  nor  acid,  it  has  a  slightly  salt  taste,  and  possesses  in  a  high 
degree  the  property  of  incrustation.  The  sediment  consists  of  silica, 
and  the  overflow  has  formed  on  the  slope  of  the  hill  a  system  of  crystal 
terraces,  which  appearing  almost  as  white  as  marble,  present  a  sight 
impossible  to  describe.  It  is  as  if  a  cascade,  rushing  over  steps,  had 
been  suddenly  arrested  and  transformed  into  stone.  Each  of  these 
steps  has  a  small  elevated  rim  from  which  hang  delicate  stalactites, 
and  here  and  there  on  the  steps,  basins  filled  with  crystal  water  form 
natoral  baths,  which  may  be  selected  at  pleasure,  deep  or  shallow, 
large  or  small,  and  of  every  temperature,  those  nearest  the  source 
Mng  the  warmest;  some  are  even  large  enough  to  swim  in  with 
cooafort. 

A  "path  from  Te  Tarata  leads  through  the  bush  to  the  great 
Ngahapu  spring.  This  basin  is  40  ft.  long  and  30  ft.  broad,  and  the 
water  within  is  in  constant  agitation.  For  a  few  moments  it  may  be 
quiet  in^ta  cauldron,  when  it  again  bubbles  up  and  is  thrown  from 
•8  to  10  ft.  high,  a  foaming  surf  of  boiling  hot  waves  streaming  over 
the  iddes  of  the  basin.  The  thermometer  rises  in  these  springs  to 
208'4°.  Further  south,  and  close  to  the  banks,  is  situated  the  Te 
Takapo  spring,  a  boiling  water  basin  10  ft.  in  diameter,  the  Geyser 
zinng  to  a  height  of  30  to  40  ft.  Near  this  lies  a  hollow  called 
Waikana-panapa  (variable  water),  at  the  approach  of  which  there  is 
danger  of  sinking  in  the  boiling  mud.  The  cavity  itself  appeara  like 
the  crater  of  a  volcano ;  the  walla,  bare  of  vegetation,  are  rent  in 
pieoes,  while  tonguea  of  rock  of  White,  red,  and  blue  day,  rising  up 
like  apeetres,  threaten  every  moment  to  fall.  The  bottom  is  formed 
of  fine  mud,  and  silioious  stalactites  of  every  form  and  variety  lie 
aboot,  like  pieces  of  ice  after  the  breaking  up  of  a  frozen  stream. 
Here  is  a  deep  pool  filled  with  bubbling  mud,  there  a  cauldron  full  of 
boUing  water,  near  it  a  dreadful  hole  which,  with  a  hissing  noise, 
ejects  a  column  of  steam ;  further  on  small  mud  hills,  from  2  to  5  ft. 
in  lieight,  which,  with  a  dull  noise,  throw  the  boiling  mud  from  their 
craters  like  miniature  volcanoes.  In  thebaok  ground  is  situated  a 
fi^reen  lake  named  Botopunamu,  an  extinct  spring. 

Ikying  picturesquely  among  rooks  and  bush,  on  the  north  side  of  the 
cavity,  is  the  spring  Bua  Kiwi  (Kiwi  hole).  It  is  an  oblong  basin  of 
16  ft.  in  length,  filled  with  clear  simmering  water.  The  banks  here 
ajaanxne  a  steep  and  rocky  character,  hot  springs  bubbling  out  of  them 
belo^w  the  surface  of  the  water.  Not  far  off  is  the  intermittent  spring 
Koiz&go  (the  sighing),  the  emissioi;i  of  water  only  taking  place  from 


three  to  four  times  a  day,  and  alternating  with  the  neighbouring 
Whatapaho. 

In  the  flats  are  several  cold-water  lakes,  and  in  the  background 
rises  a  mountain,  Te  Bangi  Pakaru  (broken  heavens),  on  the  west  side 
of  which  there  streams  a  mighty.  soUatara  rich  in  sulphur. 

On  the  western  bank  the  great  terrace  spring  Otuka  Puarengi, 
(cloudy  atmosphere)  forms  tiie  counterpart  of  Te  Tarata.  ^e 
stalactite  steps  reach  to  the  lake,  and  one  ascends  aa  on  a  marble  stair- 
case decorated  on  both  sides  with  green  shrubs.  These  terraces  are 
more  delicate  than  the  Te  Tarata,  and  of  a  beautiful  pink  hue,  which 
adds  a  peculiar  charm  to  this  wonderful  formation.  The  basin  is  40 
to  50  ft.  in  diameter,  and  appears  a  calm,  blue,  steaming,  but  not 
boiling  mirror  of  water.  On  the  northern  side,  at  the  foot  of  the  ter- 
races, is  the  solfatara  Whaka-taratara,  a  sulphur-pool  in  the  true 
sense  of  the  word,  from  which  a  hot  muddy  stream  runs  into  the 
lake. 

There  are  about  25  large  hot  springes  and  a  number  of  smaller  ones 
at  Botomahana,  which  is  only  one  point  of  a  rent  above  150  miles 
long,  and  17  wide  between  the  volcano  Tongariro,  and  sulphureous 
and  steam-enveloped  White  Island. 

These  thermal  springs  have  proved  most  efficieiit  in  curing  diseaaes 
of  the  skin  and  rheumatLsm. 

I  remain,  &o.,  A.  B.* 


Meteobolooy  op  Febbuabt,  1870. — From  F.  B.  Falkneb. 

Sib, — ^I  beg  to  send  you  a  few  particulars  of  the  weather  of  last 
month,  according  to  observations  conducted  by  myself  in  this  midland 
neighbourhood.  The  circumstances  of  atmospheric  temperature  and 
moisture  refer  to  a  stratum  of  air  4  ft.  from  the  ground.  The  barometer 
is  335ft.  above  sea-level.  The  "solar"  thermometer  has  its  bulb 
blackened  and  inclosed  in  a  vacuum  glass  chamber ;  it  is  used  to 
indicate  the  power  of  the  sun's  rays.  The  ''  radiation"  thermometer 
indicates  the  lowest  temperature  to  which  unsheltered  vegetation, 
near  the  earth's  surface,  is  exposed  at  night. 

General  Bbsults. 

Mean  maximum  temperature  of  air 41*5° 

Mean  minimum  temperature  of  air     29*1° 

Mean  diurnal  range  of  temperature  of  air    12'4° 

Greatest  range  of  temperature  of  air  in  24  hours,  on  the  10th       26*7° 

Least  range  of  temperature  of  air  in  24  hours,  on  the  8th 3*3° 

Highest  temperature  of  air,  on  the  28th    57*4° 

Lowest  temperature  of  air,  on  the  10th 11*4° 

Total  range  of  temperature  of  air 46*0° 

Mean  temperature  of  air 35*3° 

Mean  temperature  of  dew-point 31*6° 

Highest  9  a.m.  reading  of  the  ^ew-point,  on  the  28th 46*0° 

Lowest  9  a.m.  reading  of  the  dew-point,  on  the  10th 13  0° 

Totikl  range  of  the  9  a.m.  reading  of  the  dew-point 33*0° 

Highest  reading  of  "  solar  "  thermometer,  on  the  15th  94*0° 

Lowest  reading  of  radiation  thermometer,  on  the  1 1th  2*0° 

Lowest  masoimum  temperature  of  the  air  during  24  hours,  on 

the  13th 30-7' 

Highest  minimum  temperature  of  the  air  during  24  hours,  on 

the  3rd 41*7° 

Mean  humidity  of  the  air     *86 

Mean  weight  of  water  in  a  cubic  foot  of  air 2*1  grs. 

Mean  height  of  the  barometer 29*553  in. 

Highest  9  a.m.  reading  of  the  barometer,  on  the  12th  80*120  in. 

Lowest  9  a.m.  reading  of  the  barometer,  on  the  24th    29*060  in. 

Observed  range  of  the  barometer    1*060  in. 

Bainfall  1*370  in. 

Number  of  days  that  were  frosty  at  9  a.m. 8 

Number  of  frosty  nights    17 

Number  of  nights  on  which  air-temperature  fell  below  25°   8 

Number  of  nights  on  which  air-temperature  fell  below  15°  3 

Number  of  days  on  which  air-temperature  rose  above  45°     9 

Number  of  days  on  which  air-temperature  rose  above  50°     2 

and  on  one  day  (viz.,  the  28th),  the  temperature  of  the  air  rose  above 
55°,  the  highest  reading  of  the  shade-thermometer  on  that  day  being 
57*4°. 

In  the  lower  regions  of  the  atmosphere  northerly  winds  blew  as 
often  as  southerly ;  but  easterly  winds  wore  more  frequent  than  west- 
erly in  the  proportion  of  5  to  2.  Mild  weather  prevailed  up  to  the 
8th  day ;  but  easterly  and  north-easterly  breezes  were  very  strong  in 
the  second  week  of  the  month,  and  were  accompanied  by  a  deep 
drifting  snow  and  severe  frost.  The  third  and  fourth  weeks  were 
(by  comparison)  moderate,  though  there  were  frequent  and  sharp 
frosts  at  night.    On  the  whole  the  temperature  of  the  air  in  February, 


1  Our  correspondent  has  sent  ns  some  very  exquisite  photographs,  which  glre 
ancTcellcnt  idea  of  the  district  described  in  the  above  not  leaspjrfect "  word- 
pictnre."— Bd.  S.O, 
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1870,  nnisi  be  regarded  as  baTing  been  aboot  3°  below  the  average 
moMi  teoipetatDre  of  the  month  in  the  Midland  oonnties.  The  amount 
of  lain  (or  melted  enow)  for  the  first  two  months  of  the  current  year 
is  ooDsiderably  in  defect  of  the  arerage  for  the  same  period. 

I  remain.  Sir,  yonr  obedient  serrant, 

F.  B.  Falknsb. 
Appleby  Orammar  School,  Leicestershire,  March  3. 


BBITUH  AVD  AmRICAK  COAL-KEASUBE  FiBHBS  AND  BkFTILES. — 

From  T.  P.  Babkas,  F.G.8. 

SiB»— There  has  recently  been  issued  in  America,  by  the  authority 
of  the  Legislatnre  of  UlinoiB,  a  work  in  2  vols.  4to.,  entitled  Geological 
Survey  of  Illinois,  The  contents  of  toI.  IL  are  principally  dcToted  to  an 
exposition  of  the  rertebrata,  inrertebrata,  and  plants  of  the  carboni- 
feroos  system  of  Illinois.  The  first  141  pages  are  appropriated  ez- 
clnsiTely  to  the  fishes  and  reptiles  of  the  State,  which  in  its  geological 
conformation  is  to  a  large  extent  lower  carboniferous. 

Of  the  coal-measure  fishes  described  in  the  work,  the  foIlowiBg* 
genem  are  common  to  the  Illinois  lower  carboniferous,  and  the  British 
upper  oarboniferons  strata :  —  PaUeoniscus,  Cladodns,  Diplodus, 
Petalodus,  Ctenoptyohius,  Orodns,  Helodus,  Poodlodnfi,  and  Lepta- 
canthus. 

In  the  Illinois  coal-measures  one  reptile  has  been  found  to  which 
has  been  accreted  the  name  Amphibamvs  grandiceps,  the  total  len^^ 
of  the  specimen,  including  head  and  the  greater  part  of  the  body,  is 
but  thiee  inches.  Similar  small  reptiles  hare  been  discoyered  in 
British  coal-fields,  and  the  largest  and  most  complete  reptile  that  has 
yet  been  obtained  in  any  carboniferous  strata,  has  recently  been  dis- 
corered  in  the  North  of  England ;  its  total  length  must  haye  been  little 
short  of  that  of  an  ordinary  Ichthyosaur  of  the  Liassic  period,  as  I 
estimate,  from  the  large  portion  now  in  my  possession,  that  its  length 
could  not  haye  been  much  less  than  10  ft.,  and  yery  probably  ex- 
ceeded  that  size.  In  due  time  a  full  description  of  this  unique  fossil 
will  be  giyen  to  the  scientific  world. 

I  note  that  Antliodus  minutus,  pi.  3,  figs.  3  and  3a,  of  Illinois  Sur- 
rey,  yery  closely  resembles  the  shorter  forms  of  CUmaxodus  discoyered 
in  the  Northumberland  coal-shale,  and  both  genera  in  their  leading 
characteristics  somewhat  resemble  Janassa  and  Dictea  of  Munster. 

To  demonstrate  the  pressing  necessity  which  obtains  for  a  revision 
of  the  present  knowledge  of  Paheosoio  palsBontology,  and  a  thorough 
elucidaiion  of  what  is  now  known,  I  may  refer  to  another  American 
work  recently  published,  entitled  Acadian  Geology,  by  Dr.  Dawson, 
in  which  an  error  has  crept.  In  the  Memoirs  of  the  Geological 
Swrvey  of  Great  Britain,  "Iron  Ores  of  South  Wales,"  imrt  iii.',  pj^l22, 
pi.  1,  figs.  4,  5,  6,  the  scales  of  Bhizodopsis  are  described  and  figured 
as'  Bhizodus,  and  the  error  is  repeated  in  Dr.  Dawson's  more  recent 
work,  pp.  210  and  254,  where  Bhidodopsis  is  twioe  figured  as  Bhizo- 
dus. 

In  the  Memoirs  of  the  Geological  Survey t  already  quoted,  pi.  1 ,  fig.  7> 
OoelaoanthuB  throat  plates  are  figured  and  described  as  Bhizodus,  and 
in  Acadian  Geology,  p.  254,  fig.  77,  a  jaw  is  figured  as  Aorolepis,  which 
does  not  in  the  remotest  degree  resemble  the  jaw  of  that  carboniferous 
and  Permian  fish. 

I  instance  these  few  facts  which  are  only  a  few  selected  from  many^ 
to  prove,  if  proof  be  necessary,  that  the  iohthyological  literature  of 
the  paliBozoic  rocks  requires  a  thorough  revision,  and  that  the  strata 
demand  a  complete  and  systematic  investigation  by  competent 
observers. 

Since  I  last  had  the  pleasure  of  contributing  to  your  pages,  I  have 
succeeded  in  obtaining  some  valuable  specimens  from  the  Northum- 
berland coal-field.  Among  those  recently  obtained  are  a  splendid 
mandible,  maxilla  and  premaxilla,  of  Megaliohthya — ^the  mandible  is 
9  in.  long ;  a  large  scapula  of  a  reptile ;  a  portion  of  a  pelvic  bone, 
with  a  cavity  for  the  articulation  of  a  femur,  the  cavity  being  IJ  in. 
in  its  longer,  and  |  in.  in  its  shorter,  diameter. 

I  have  also  obtained  three  perfect  plates  similar  to  some  that  have 
been  described  as  opercular  plates  of  Bhizodus.  The  three  plates 
pretty  closely  resemble  each  other  in  form  and  surface  markings,  but 
differ  very  materially  in  size.  The  smallest  of  the  plates  is  If  in.  by 
^in.,  the  next  is  6  in.  by  2  in.,  and  the  largest,  which  is  probably  the 
largest  that  has  yet  been  found,  is  7}  in.  by  2}  in. ;  all  are  perfect, 
they  very  dosely  resemble  in  form  the  clavicle  of  a  cod,  and  it  is  yet 
a  fairly  open  question  whether  they  be  clavicles  or  operculfis.  The 
fish  to  which  they  belong  is  also  undetermined,  as  it  has  not  yet  been 
satisfactorily  settled,  notwithstanding  the  discovery  of  large  teeth  in 
the  Northumberland  coal-measures,  whether  undoubted  remains  of 
Bhizodus  have  been  found  in  our  North  of  England  coal  formations. 

I  am  yours  obediently, 

Ncivcastle-on-Tync,  March  3.  T.  P.  Bareas,  F.G.S. 
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BOYAL  SOCIETY. 

Thubsdat,  Mabch  Sbd. — ^The  following  papers  were  read:— 
"  Beeults  of  the  Monthly  Observations  of  Dip  and  Horizontal  Foros 
made  at  the  Kew  Obaervatoiy,  from  April  1863  to  Match  1861^ 
indusive,"  by  Balfour  Stewart,  F.B.S.,  Superintendent  of  the 
Observatory. — ^In  a  communication  made  to  this  society  1^  the 
president,  Sir  E.  Sabine,  and  published  in  the  Philosophicdl  Transac- 
tions  for  1863,  p.  273,  we  have  the  results  of  the  monthly  obserra- 
tions  of  Dip  and  Horizontal  Force  made  at  Kew  for  the  six  yesxa 
ending  March,  1863.  In  the  present  communication  it  is  proposed  to 
reduce  in  a  similar  manner  the  results  of  the  following  six  years. 

The  mode  of  observation  has  already  been  so  fully  described  by  Sir 
£.  Sabine  that  no  further  account  of  it  is  necessary,  suffice  it  to  nj 
that  in  October,  1863,  Mr.  Chambers  left  the  Obeerratory  for  India, 
and  that  Mr.  George  Whipple  took  his  place  as  magnetical  assistant 
Mr.  Whipple  has  since  continued  to  observe  every  month,  with  the 
utmost  care  and  assiduity,  employing  the  same  instruments  that  were 
used  by  his  predecessor,  and  the  same  methods  of  observation  and 
reduction.  A  smaller  number  of  observations  by  other  instnunents 
and  other  observers  have  lihewise  been  made,  but  it  has  been  thooght 
desirable  to  limit  this  discussion  to  the  series  made  by  the  ngUat 
observer.  I  ought  likewise  to  state  that  both  the  dip-circle  and  nnifilar 
stood  in  need  of  slight  repairs,  and  that  they  were  put  into  the  hands 
of  optitnons  for  this  purpose ;  the  first  observation  with  the  repaired 
dip-circle  being  that  of  January,  1869,  and  with  the  repaired  umiQar 
that  of  December,  1868.     [The  records  are  then  given  seriatim.] 

"  On  the  Nebula  of  Argo,  and  on  the  Spectrum  of  Jupiter,"  by  A. 
Le  Sueur ;  communicated  by  Professor  G.  G.  Stokes,  Sec.  B.  S.'^ 
Among  the  following  observations  made  with  the  great  MelboiiTDe 
telescope,  the  most  important  are  those  of  q  Argo ;  the  spectnun  of 
this  star  is  crossed  by  hiright  lines. 

The  mere  fact  of  a  bright-line  spectrum  is  not  very  difficult  to  as- 
certain on  a  good  night ;  for  although  from  f aintness  of  the  light  the 
phenomenon  is  necessarily  delicate,  yet  the  bright  line  occasionally 
flashes  out  so  sharply  that  the  character  of  the  spectrum  cannot  b^ 
mistaken.  The  most  marked  lines  I  make  out  to  be,  if  not  ocnnoident 
with,  very  near  to  0,  D,  b,  F,  and  the  principal  green  nitrogen  line. 
There  are  possibly  other  lines,  but  those  mentioned  are  the  only  ones 
manageable. 

Direct  spark  comparison  has  hitherto  been  found  imposnble ; 
though  plainly  marked  at  moments,  the  lines  require  concentrated  at- 
tention, and  will  not  permit  the  disturbing  effect  of  other  light  m  the 
field ;  attempts  were  made  to  diminish  the  brilliancy  of  the  spark 
spectrum  but  with  no  good  result,  a  different  method  was  therefore- 
adopted. 

By  watching  for  good  moments  the  pointer  was  placed  on  a  parti- 
cular star-line,  the  spark  spectrum  was  then  turned  on,  and  the  posi- 
tion of  the  pointer  noted. 

By  this  means  it  was  seen  in  repeated  trials  that  star-lines  within 
the  limits  of  the  dispersion  used  (about  7°)  were  coincident  with  C,  F, 
the  principal  green  nitrogen  line,  and  b,  or  rather  (the  spark  employed 
was  platinum  in  air)  the  air-band  involved  in  h  group.  It  cannot  be 
determined  whether  the  coincidence  is  with  the  magnesium  group  or 
the  air-band ;  nothing  more  definite  can  be  said  than  that  the  star-line 
lies  within  the  limits  of  the  group. 

The  comparison  spectrum  employed  does  not  show  F,  but  the  posi- 
tion of  the  previously  adjusted  pointer,  with  reference  to  air-lines  in 
the  neighbourhood,  leaves  little  doubt  as  to  the  identity  of  the  bine 
star-line  with  F,  due  regard  being  had  to  the  collateral  evidence  (when 
such  close  limits  are  reached)  that  0  coincides  with  a  rod  star-hne. 
The  yellow  (or  orange  P)  line  in  the  star  has  not  yet  received  sufficient 
attention,  it  is,  however,  very  near  D. 

With  the  dispersion  employed,  D  and  the  bright  air-line,  or  less 
refrangible  side  of  D,  are  well  separated ;  so  that,  notwithstanding 
the  delicacy  of  the  star-line,  I  hope,  if  not  to  get  satisfactory  evidence 
of  coincidence  with  a  particular  line,  at  least  to  eliminate  one  of  the 
competitors ;  at  present,  it  cannot  even  be  said  whether  the  line  may 
not  be  slightly  more  refrangible  than  D.  The  limits  are,  however,  very 
small,  phMing  the  bright  air  group,  about  1180  of  Mr.  Huggins's  scale, 
completely  outside  the  possible  range. 

I  would  remark  that  the  very  faint  nebulosity  (if  any)  in  the  imme- 
diate neighbourhood  of  the  star  tj  is  incompetent  to  give  a  trace  of 
spectral  lines  with  even  a  wide  slit ;  for  a  considerable  space  S  and/ 
of  fi  no  lines  are  at  all  visible ;  the  nearest  nebula  bright  enough  to 


>  We  are  unable  to  reproduce  the  diain'sms  sent  with  this  paper;  butast]i» 
text  it  iuffioiently  plain  to  astronomera,  we  prefer  to  reproduce  it  at  it  is  to  cutting, 
it  out  altogether.— Eo.  8.0, 
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show  a  line  (the  three  asual  lines  are  now  easily  seen  on  a  gfood  night 
oTor  the  brighter  parts)  is  reached  in  the  direction  about  45°  N  p  from 
17,  and  eyen  then  the  distance  from  f/,  as  judged  bj  the  appearance  in 
the  spectroscope  with  ri  threaded  on  the  thus  directed  slit,  is  little  less 
than  one  minute.  This  remark  is  of  some  importance  in  connection 
with  the  ordinary  telescopic  observations  of  the  nebula,  but  is  men- 
tioned  at  this  point  to  relieve  any  impression  which  might  arise  that 
the  nitrogen  line  seen  on  the  star  spectrum  is  merely  the  chief  nebula 
line  crossing  it. 

In  the  present  state  of  the  inquiry  there  is  little  doubt  left  as  to 
the  presence  of  hydrogen  in  the  star ;  the  other  lines  may  perhaps 
be  accounted  for  by  nitrogen  alone,  or  by  nitrogen,  magnesium,  and 
sodium. 

On  the  whole  the  weight  of  collateral  evidence  will  probably  be  con- 
sidered to  be  in  favour  of  the  latter  combination,  with  the  possibility 
that  for  sodium  may  have  to  be  substituted  the  substance  which  pro- 
duces the  line  in  sun-protuberance  spectrum. 

For  although  there  is  no  direct  evidence  as  to  identity  of  the  lino 
near  D,  if  the  ooincidence  were  with  the  orange  nitrogen  line,  it  would 
be  reasonable  to  expect  a  line  in  the  star  corresponding  to  the  yellow 
line  1180  :t)  jot  none  has  been  made  out  in  that  position ;  again,  the 
Bccond  green  line  has  probably  less  claims  for  visibility  than  the  orange 
or  yellow  lines,  yet  in  the  star  spectrum  this  line  is  not  less  well  seen 
than  that  coinciding  with  the  chief  nitrogen  line;  these  considerations, 
though  perhaps  not  entitled  to  great  weight,  at  least  lead  in  the  direc- 
tion of  the  above  inference. 

Owing  to  faintness  of  the  general  .spectrum,  no  dark  lines  are  made 
oat ;  one  in  the  red  is  strongly  suspected,  and  occasionally  there  is  an 
appearance  as  if  of  a  multitude  over  the  spectrum  generally,  but  they 
refuse  to  be  seen  separately  and  certainly. 

It  is  fortunate  that  these  observations  have  been  possible  in  the  pre- 
sent magnitude  of  the  star.  May  not  the  bright-line  character  of  the 
spectrum  be  due  to  a  commencement  of  increase  in  the  star  P 

I  extract  the  following  estimation  from  the  Melbourne  observa- 
tions:— 


1863. 

Oct.    14 

1864. 

May     6 

1* 

„       19 

1865. 

„      22 
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,.  4-5 
..  4-5 
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1868. 
}) 

1869. 

If 
11 


June  14  4't5 

April  21  4 
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11 
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27 
26 
2 
11 
30 


4 

5 

64 

64 

6 


The  estimations  are  by  Mr. 
White,  who  has  charge  of  the 
Transit  Circle.  Mr.  Ellery  esti- 
r  mated  last  year  as  a  64  +  , 
and  now  thinks  it  is  somewhat 
brighter. 
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At  an  earlier  stage  of  the  observations  with  the  Melbourne  reflector, 
I  was  on  the  whole  inclined  to  think  that  the  difference  between  the 
view  of  the  nebula  about  tj  Argo  as  seen  with  the  4-ft.  reflector,  and  that 
seen  by  Sir  J.  Uerschel  with  his  18-in.,  though  strongly  marked  in 
the  neighbourhood  of  17,  was  yet,  due  regard  being  had  to  aperture  and 
other  disturbing  causes,  capable  of  being  accounted  for  without  going 
to  the  length  of  assuming  such  enormous  changes  as  would  result  if 
the  sketches  represented  the  true  facts  in  both  cases.  It  was  thought 
that  the  presenoe  .of  the  star  17  might  have  a  large  disturbing  effect, 
inoreased  by  aperture,  and  that  therefore  an  erroneous  impression 
Slight  be  formed  of  the  configuration  and  character  of  the  nebula  in 
its  proximate  neighbourhood.  (The  trapezium  of  Orion,  as  will  be 
seen  from  observations  to  be  presently  recorded,  is  a  case  in  point) 

The  spectroscope  has,  however,  decided  that  t;  in  no  way  influences 
the  configuration  as  now  seen ;  the  star  is  not  only  apparently  but 
really  on  a  background  if  not  completely  dark,  at  least  free  from 
nebnlosity  at  all  comparable  to  the  brighter  parts;  moreover,  the 
nebalosity  at  S  end  of  lemniscate  (the  shape  there  is  occasionally 
made  out,  showing  that  nebula  does  exist)  is  of  a  similar  faint 
oharacter. 

With  this  evidence,  that  the  eye- view  with  the  4  ft.  approaches  the 
aotnal  facts,  and  a  due  consideration  of  those  facts,  it  seems  difficult 
to  imagine  any  conditions  of  aperture,  definition,  or  other  disturbing 
eanses  which  could  produce  a  view  at  all  approaching  to  that  seen  by 
Sir  John  HerscheL 

We  have,  therefore,  evidence  of  much  weight  that  enormous  changes 
have  taken  place  in  this  wonderful  region.  Is  not  the  presence  of 
nitrof^en  and  hydrogen  in  the  star  ri  a  significant  fact  in  connection 
with  these  ohanges,  which  appear  to  be  nothing  less  than  a  destruction 
of  nebula  specially  in  its  neighbourhood  ? 

Orion  has  been  examined  with  a  new  and  interesting  result ;  the 
spectroscope  proves  that  in  and  about  the  trapezium  nebula  exists 
coini>azable  with  the  bright  surrounding  nebula. 

This  observation  is  rendered  easy  by  the  large  separation  of  the 
stars  consequent  on  great  focal  length  of  telescope ;  indeed,  the  whole 
separation  of  the  original  image  is  not  required,  the  observation  being 
more  crucial  by  a  oondension  of  between  two  and  three  times  ; 
tliis  arraogemcnt  the  separation  is  stiU  aofficient,  and  tho  advan- 


tage is  gained  of  viewing  at  the  same  time  the  bright  surrounding 
nebula. 

The  stars,  sharply  f  ocussed  to  give  a  linear  spectrum,  being  threaded 
on  the  slit  singly  or  in  pairs,  or  cautiously  removed  out  of  the  field, 
it  is  seen  that  the  bright  Unes  cross  the  trapezium  with  little  if  at  all 
diminished  brilliancy. 

The  ordinary  telescopic  view  is  therefore  an  erroneous  one,  produced 
by  the  disturbing  effect  of  the  bright  g^up. 

Jupiter  has  been  examined  (generally  on  moonlight  nights) ;  with 
this  object  the  original  Cassegrain  image  is  too  faint  for  good  work, 
but  by  interposition  of  a  suitable  lens  the  image  is  condensed  at  plea- 
sure within  certain  limits  ;  with  the  light  thus  increased  the  Fraun- 
hofer  lines  G,  F,  h,  E,  D  ore  always  easily  seen,  0  also  easily  on  a 
clear  night ;  the  lines  to  which  special  attention  has  been  directed  are 
the  telluric  lines  914  and  838  (for  convenience  of  reference  I  use 
throughout  the  numbers  in  Mr.  Huggins*s  Jupiter  and  sky  diagram). 
These  are  the  only  lines  seen  with  certainty  between  C  and  D. 

The  identity  of  914  and  838  rests  partly  on  measures  and  partly  on 
spark  comparison,  where,  for  the  identification  of  914,  it  is  seen  that 
this  line  is  near  to  the  air-band  807  of  Mr.  Huggins's  chemical  scale. 

The  line  914  is  so  easily  seen,  that,  having  in  mind  Mr.  Huggins's 
statement  concerning  the  difficulty  of  discerning  it  at  all — originally 
very  imperfect  measures,  on  a  bad  night,  and  with  the  apparatus  im- 
perfectly adjusted,  misleading  in  the  same  direction, — this  line  was  at 
first  mistaken  for  882,  from  which,  however,  it  is  separated  far  beyond 
the  limit  of  error  in  a  proper  state  of  adjustment  of  apparatus. 

882  is  not  seen  at  all  with  Jupiter  at  considerable  altitude.  On  the 
night  of  December  29th,  however,  between  the  hours  of  12.30  and  1, 
Jupiter  being  low,  882  was  then  seen  almost  as  conspicuous  as  914, 
which,  I  may  remark,  did  not  seem  to  have  perceptibly  increased  in 
darkness  by  the  additional  absorption  of  the  earth's  atmoaphere. 

On  the  night  of  December  14th  (both  objects  being  near  the  meri- 
dian) the  spectroscope  was  turned  on  Jupiter  and  the  moon  alternately 
several  times.  On  Jupiter  914  and  838  were  easily  visible,  the  former 
(as  usual)  tho  more  conspicuous ;  on  the  moon  no  line  could  be  cer- 
tainly made  out  between  0  and  D.  Mr.  Ellery  was  present  at  the 
time  smd  gave  the  same  verdict. 

So  far  these  observations  are  merely  confirmatory  of  those  made  by 
Mr.  Huggins.  There  is  one  point,  however,  not  unworthy  of  consi- 
deration, arising  from  a  comparison  of  the  observations  in  connection 
with  the  conditions  under  which  they  are  made. 

It  is  probable  that  Mr.  Hugrgins,  with  his  earlier  apparatus,  was 
under  more  favourable  conditions  as  regards  light  than,  if  not  the 
best  at  my  command,  at  least  than  those  under  which  914  is  now 
plainly  seen.  When  condensed  as  much  as  arrangements  allow  (about 
four  times),  I  probably  get  a  somewhat  brighter  image  at  the  slit  than 
that  produced  by  Mr.  Huggins's  telescope  ;  but  with  little  or  no  con- 
densation, and  a  dispersion  of  near  7°  (B  to  H»6''  50'),  the  line  in 
question  is  still  conspicuous.  Yet  Mr.  Huggins  speaks  of  this  line  as 
barely  distinguishable,  or  not  at  all  visible  with  his  earlier  apparatus. 
Width  of  slit,  of  course,  plays  a  prominent  part ;  but  I  cannot  be 
wrong  in  assuming  that,  for  prospecting  purposes,  Mr.  Huggins  tried 
various  widths.  Moreover,  when  the  slit  is  gradually  cut  down,  914 
is  visible  as  long  as  the  chief  Fraunhofer  lines,  and  is  still  readily 
seen  when  the  light  is  insufficient  to  show  a  trace  of  C  or  838 
near  it.  •• 

These  considerations,  if  not  entitled  to  much  weight,  at  least  point 
to  a  possible  variability  of  the  line  in  question.  If  this  prove  to  be 
the  case,  it  will  be  interesting  to  note  its  degree  of  visibility  in  con- 
nection with  the  character  of  the  surface  at  the  different  times  of 
observation. 

I  cannot  find  whether  914  or  838  involve  the  Unes  proved  by  M. 
Jansen  as  special  to  aqueous  vapour.  An  smswer  one  way  or  the  other 
would  be  equally  interesting ;  for  Mr.  Huggins's  observations  and  my 
own  later  ones  (which  ore  indeed  merely  corroborative)  go  far  to  prove 
that,  whatever  the  cause  of  the  lines,  that  which  produces  914  and  838 
has  on  Jupiter  more  efficacy  than  that  which  produces  882,  while  the 
reverse  appears  to  be  the  case  on  the  earth. 

Jupiter  was  taken  in  hand  specially  to  note  any  peculiarity  in  the 
spectrum  of  different  parts  of  the  surface,  as  regards  general  or 
specific  absorption.  The  best  observations  were  made  on  the  night  of 
December  11th,  when  the  phenomena  were  aa  given  in  the  diagram,  to 
which  the  second  figure  of  Jupiter  is  added  merely  for  any  additional 
interest  to  be  derived  from  two  views  on  the  same  night  {a  at  9.30,  b 
at  11.30  +  ). 

The  space  N  P  is  slightly  yellowish,  and  appears  at  good  defining 
moments  to  be  crossed  by  a  multitude  of  fine  hair-lines  (this  has  been 
seen  more  than  once) ;  P  Q  is  white,  and  considerably  brighter  than 
the  general  surface ;  Q  B  dusky  yellow,  much  darker  than  N  P ;  B  T 
white ;  T  S  similar  to  P  Q,  but  more  approaching  to  white. 

P,  Q,  B,  T,  dark  brown  with  occasionid  suspicion  of  green  tinge. 

The  spectrum,  as  given  in  the  diagram,  is  an  inversion  (to  6nit 
telescopic  image  of  planet)  of  what  is  seen  in  the  spectrosoope  with 
the  slit  perpendicular  to  Jupiter's  equator. 

The  absorption  of  Q,  B  is  most  morkod  beyond  F,  fadin|p  gradually 


262 


SCIENTIFIC   OPINION. 


[Hueli  9,  1870. 


awaj  to  aixmt  £ ;  beyond  this  Q,  B  mra  ■een  mpmnAtHj  with  aa  ap- 
parently  nodiminiebed  Bpectmm  between  them ;  P  Q  is  nrach  bngfater 
than  the  general  speetmni  and  is  nonnal  thronghoat;  T  B  oeouioDaDy 
flashes  oot  brightly;  P  stretohes  equally  across  the  speetmni ;  T  is 
most  marked  at  the  less  refrangible  end  (the  rererse  of  this  was  the 
case  for  one  of  the  belts  on  a  former  occasion). 

A  special  point  aimed  at  in  these  obserrations  was  to  note  any 
peculiarity  in  the  lines  914,  838  as  they  cross  the  yarioos  parts  of  the 
snrface  in  this  position  of  the  slit,  bat  no  satisfactory  eridenoe  ooold 
be  elicited.  As  before  mentioned,  by  the  interposition  of  a  snitabls 
lens  the  image,  still  focnaed  on  the  slit,  may  be  condensed  at  pleasme 
within  certain  limits ;  a  point  is  therefore  chosen  at  which  tiie  com- 
promise between  brilliancy  of  speotmm  and  size  of  image  is  deemed 
most  suitable  for  the  object  in  yiew.  The  light  is  qnite  adeqnate  for 
the  purpose ;  when  the  bands  T  Q,  Q  B  are  still  of  considerable  width, 
any  difference,  if  not  very  slight,  in  the  line  914  as  it  crossed  the  dif- 
ferent bands  ought  therefore  to  have  been  detected.  This  was  not  the 
case.  The  experiment  was  tried  of  placing  the  sUt  parallel  to  the 
bands,  but  with  no  new  result. 

"  Spectroscopic  Obserrations  on  Stars  and  Nebulas  made  with  the 
Great  Melbourne  Telescope,"  by  A.  Le  Sueur  ;  commnnieated  by  the 
Bey.  T.  B.  Bobinson,  D.D. — ^This  was  another  communication  con- 
taining numerous  records  of  obseryations,  but  is  too  long  for  abstract 
in  these  pages. 

GEOLOGICAL  SOCIETY  OF  LONDON. 

February  23rd. — ^Joseph  Prestwich,  Esq.,  F.B.S.,  president,  in  the 
chair.  Alexander  G.  H.  Harding,  Esq.,  of  King's  College,  and  39, 
Wobnrn-plflce,  Bussell-square,  W.C. ;  Thomas  Adair  Masey,  Esq.,  Bar- 
rister-at-law,  6,  Crown  Office-row,  Temple;  and  Samuel  Haslett,  Esq., 
Ann-street,  Belfast,  were  elected  fellows  of  the  society.  The  following 
communications  were  read : — 

"  Additional  Obseryations  on  the  Neocomian  Strata  in  Yorkshire 
and  Lincolnshire,  with  Notes  on  their  relations  to  the  Beds  of  the  same 
Age  throughout  Northern  Europe,"  by  J.  W.  Jadd,  Esq.,  F.G.S. — 
This  paper  embodied  the  results  of  the  author's  further  study  of  the 
Neocomian  beds  of  the  north  of  England,  in  connection  with  those  of 
North-western  Germany. 

The  inland  deyelopment  of  these  strata  in  the  Yale  of  Pickering  was 
described  as  being  greatly  obscured  by  superficial  deposits.  The  beds, 
however,  exposed  at  Heighten,  West  Heslerton,  and  Knapton  were 
shown  to  agree,  both  in  physical  and  palacontological  characters,  with 
seyeral  of  those  before  described  in  the  cliff  section  at  Speeton. 

The  Neocomian  ironstones  of  Lincolnshire  haye,  since  the  date  of 
the  former  paper  on  the  subject  (1867),  been  extensiyely  opened  out  by 
mining  operations;  and  the  yaluable  and  instructiye  sections  thus 
afforded  were  described  in  detail.  A  general  sketch  was  then  giyen  of 
the  range  and  characteristics  of  the  Neocomian  strata  in  Yorkshire 
and  Lincolnshire. 

Eyidence  was  next  adduced  to  show  that  strata  of  the  same  age, 
and  remarkably  similar  in  character,  had  been  deposited  oyer  a  yery 
wide  area  in  northern  Europe.  Throughout  the  whole  of  these  dis- 
tricts, howeyer,  the  Neocomian  strata  were  yery  inadequately  exposed, 
and  afforded  no  good  general  sections ;  and  the  Speeton  Cliff  thus 
acquired  an  additional  interest  from  the  fact  that  it  forms  a  yaluable, 
and  almost  the  only,  key  whereby  we  can  correlate  the  beds  oyer  this 
yast  area. 

Studying  the  continental  deposits  in  this  manner,  by  the  aid  of  the 
Speeton  section,  the  fossiliferons  clays  of  the  island  of  Heligoland 
were  shown  to  belong  to  the  "  Zone  of  Ammonites  Speetonensis.'* 
i.  e.f  the  npper  part  of  the  Lower  Neocomian.  The  boulders  found  in 
the  drift  depositfl  of  Holland  were  referred  to  as  eyidence  of  the 
former  wide  extension  of  limestones  similar  to  those  of  Teolby  in 
Lincolnshire.  In  Westphalia  the  sandstones,  limestones,  ironstones, 
and  clays,  so  extensiyely  developed  in  the  hills  of  Bentheim  and  the 
Teutoburger  Walde,  where  shown  to  be  of  Middle  Neocomian  age,  while 
certain  beds  of  clay  in  the  same  district  were  referrible  to  the  Upper 
Neocomian.  In  Hanover,  the  **  Hilsthon  "of  M.  Fr.  Ad.  Bdmer  was 
shown  to  bo  in  its  upper  part  Upper  Neocomian,  and  in  its  lower  part 
Middle  Necomian,  the  latter  passing  locally  into  beds  of  oolitic  iron- 
stone, sandstones,  and  limestoneli,  precisely  similar  to  those  of  the 
same  age  in  Lincolnshire.  The  narrow  strip  of  highly-inclined  Neo- 
comian strata  along  the  northern  foot  of  the  Hartz  was  shown  to 
belong  to  the  same  two  subdivisions.  In  Brunswick,  however,  the 
Neocomian  series  was  more  complete,  for  underneath  some  400  ft.  of. 
clays,  which  on  paleeontological  evidence  clearly  belong  to  the  Upper 
and  Middle  divisions,  there  were  certain  marly  Umestones,  in  plaoes 
becoming  ferruginous,  containing  an  abundant  and  interesting  fauna, 
which  was  most  unmistakably  that  of  the  Lower  Neocomian. 

It  was  then  pointed  out  that  in  northern  Germany  there  was  evidence, 
as  in  this  country,  of  an  unconformity  existing  between  the  Upper 
Cretaceous  and  the  Neocomian,  as  well  as  between  this  last  and  the 
Jurassic.  Attention  was  also  drawn  to  the  fact  that  while  the  Neo- 
comian aeries  was  complete  in  Yorkshire  and  Bmnswiofc,  its  lowest 


menbcr  was  absent  in  the  intermadiale  distriots,  being  apparent^ 
replaced  by  the  freshwater  deposite  of  the  Gennaii  Wealden. 

Diseuswicn. — ^Mr.  Ethetidge  stated  that  he  had  examined  seefcions  ia 
BnmswidE  and  Hanover,  at  Hildesheim,  and  other  places,  and  ood- 
firmed  Mr.  Jndd's  results.  He  remarked  upon  the  occurrence  of  Pedes 
einctta  in  the  Middle  Neooomian  in  England,  and  in  the  Lower  Neo- 
ooinian  in  (Sennany. 

Sir  Charles  Lyell  noiioed  the  ooeorrenoe  of  anticUnala  and  oonioT' 
tions  in  the  Brunswick  district,  and  remarked  npon  the  eomprehfln- 
siyeness  now  ascribed  to  the  "  Speeton  Clay,"  and  on  the  oom- 
spondenoe  of  the  phenomena  observed  in  Torkshire  with  then 
presented  in  the  south  of  England,  in  passing  from  Folkestooe  to  the 
Isle  of  Wight.  He  also  mentioned  the  occurrence  of  AmnwMtes 
Deshayesii  in  the  Hastings  sand  at  Punfield,  as  indicating  the  marine 
and  cretaceous  nature  of  that  deposit. 

The  president  inquired  as  to  the  evidenoe  of  the  rspresentation  of 
the  Lower  Neocomian  by  Wealden  deposits  in  Germany. 

Mr.  Jndd  remarked  that  the  Punfield  marine  band  is  absoltttely 
inclosed  in  the  Wealden,  and  that  its  fossils  have  an  Upper  Neooomiut 
character,  with  a  clear  aiBnity  to  a  Spanish  series.  He  regarded  the 
Wealden  of  North  Germany  as  not  strictly  contemparaneous  with 
that  of  England,  and  stated  that  the  "  Hilsconglomerat "  in  Brans' 
wick  was  a  shore  deposit,  but  that  its  correlation  with  the  Wealdsn 
was  impossible. 

2.  "On  Deep-mining  with  relation  to  the  Phy«cal  Stnictareaad 
Mineral-bearing  Strata  of  the  S.W.  of  Ireland,"  by  Samnel  Hyde,  Esq. ; 
communicated  by  B.  Etheridge,  Esq.,  F.G.S.^ — The  author  described 
the  general  structure  of  the  country  in  the  south-west  extremity  of 
Ireland,  which  he  stated  to  consist  of  a  series  of  rocks  aDalogooa  to 
the  '*  Eillas "  of  Cornwall,  and  belonging  to  the  npper  part  of  the 
Lower,  or  the  lower  part  of  the  Upper  Devonian  aeries.     He  combated 
the  opinion  which  had  been  expressed  by  the  late  Professor  Jukes,  that 
copper  ores  would  not  be  found  in  the  district  in  soffiment  qoanfeitisB 
to  make  mining  there  a  remunerative  process.    In  supp<Rt  of  his 
thesis,  he  cited  the  Bearhaven  mines,  established  about  fifty  yean 
ago,  the  Allitries  and  Ballycummisk  mines,  and  the  Coosheen  mine. 
He  stated  that  in  the  Ballycummisk  mines  a  depth  of  200  fathoms  has 
been  reached,  and  that  some  of  the  shafts  at  Beaihaven  are  mneh 
deeper.     These  deep  workings  were  said  to  yield  large  returns  of  ore. 
In  opposition  to  the  opinions  stated  by  the  late  Professor  Jukea,  the 
author  maintained  that  the  copper  lodes  were  of  the  same  nature  as 
those  of  Cornwall,  and  he  described  them  as  mnning  in  a  similar 
direction,  namely,  10*-25''  N.  of  E.    From  the  similarity  in  the  geo- 
logical constitution  of  the  country,  and  in  the  direction  of  its  mineral 
veins,  the  author  was  incUned  to  infer  a  former  continuity  between  the 
south-western  promontories  of   the  islands  of    Great  Britain  and 
Ireland. 

Discussion. — ^Mr.  David  Forbes  protested  against  the  notion  that  the 
Devonian  strata  themselves  were  metallif  erons,  the  yeins  being  of  wish 
later  date — ^in  the  present  case  Post-carboniferous.  He 
that  there  was  no  valid  reason  for  supposing  that  the  veinB 
unproductive  with  increased  depth,  and  opposed  the  notion  that  thay 
had  been  filled  in  by  the  segregation  from  the  snrroondibg  rook.  Hs 
ijlnded  to  the  use  of  spectroscopic  analysis  in  snch  inquiries,  and 
remarked  that  as  no  trace  of  copper  is  to  be  found  in  tiia  rook  ev«i 
immediately  adjacent  to  veins,  we  should  have  to  admit,  on  the  hypo- 
thesis of  segregation,  that  the  rock  must  originally  have  contained 
precisely  the  amount  of  metal  segregated  in  the  veins. 

Mr.  Etheridge  agreed  with  Mr.  Forbes  as  to  the  date  of  the  filhag 
in  of  the  veins.  He  also  maintained  the  justice  of  correlating  the  rooks 
with  those  of  the  Cornish  area. 

Mr.  Hyde  briefly  replied. 

The  following  specimens  were  exhibited : — Bocks  and  minecals  frov 
the  south-west  of  Ireland ;  exhibited  by  Samuel  Hyde,  Esq. 
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Fbbbuabt  24rrH.— Dr.  E.  Hamilton,  V.P.,  in  the  chair.  A  eommn- 
nication  was  read  from  Mr.  B.  Swinhoe,  F.Z.S.,  oontaining  some 
information  on  the  subject  of  the  exact  locality  of  the  Amhesefs 
Pheasant  {Thaumdlea  Amherstioe)^  which  was  stated  to  be  tiie  mesa- 
tains  between  the  Chinese  province  of  Sechuen  and  Thibet^ 

A  letter  was  read  from  Sir  George  Grey,  K.C.B.,  in  relerenee  to 
Professor  Owen's  communication  of  a  letter  from  Dr.  Haaat  read  aft 
the  previous  meeting.  Sir  G.  Grey  was  of  opinion  that  there  wan 
grood  grounds  for  believing  that  the  Dinomis  had  been  extirpated  by 
the  direct  ancestors  of  the  present  race  of  Maories. 

A  second  letter  was  read  addressed  to  the  seeretary  by  Mr.  W.  H. 
Hudson  on  the  omithology'bf^Buenos  Ayres. 

Mr.  Solater  exhibited  a  specimen  of  a  new  Lemur,  which  had  been 
lately  discovered  by  Mr.  van  Dam  in  North-eastern  Madagraecar,  and 
had  been  named  by  Mr.  Pollen  Propitheous  damanue, 

Messrs.  C.  H.  T.  and  G.  F.  L.  Marshall  read  some  notes  on  fh* 
dassiflcation  of  the  birds  of  the  family  CapltonidaB. 

Two  oommunioationB  were  read  from  Mr.  Bb  Swinhoe,   Rftftt 
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on  the  White  Wag-Tails  (Motaoillso)  of  China,  and  on  a  new  ape- 
oieB  of  Accentor  from  Northern  China,  proposed  to  be  called  A,  ery- 
ihropigius. 

Mr.  P.  L.  Solater  read  a  paper  on  the  Beer  living  in  the  Society's 
Menagerie,  amongst  which  there  were  stated  to  be  examples  of  several 
recently  described  and  very  little-known  species.  Mr.  Sclater  con- 
dnded  his  paper  with  remarks  on  the  arrangement  and  the  geo- 
graphical distribution  of  the  Cervidfe,  and  in  particular  of  the  species 
of  the  genus  Cervns.  The  total  number  of  Cervi  recognized  as 
probably  valid  species  were  28  in  the  Old  World,  and  17  in  the  New 
World.  

ANTHEOPOLOGICAL  SOCIETY  OF  LONDON. 

Mabch  1st. — ^Dr.  Beigel,  V.P.,  in  the  chair.  Robert  Wright,  Esq., 
and  B.  H.  Billiard,  Esq.,  M.D.,  were  elected  fellows. 

Major  Frederick  MiUengen  read  a  paper  "  On  the  Circassian  Slaves 
and  the  Sultan's  Harem." — ^The  paper  began  with  an  historical  review 
of  slavery,  showing  by  what  means  the  Turks  insured  to  themselves 
in  former  days  a  supply  of  white  slaves,  so  as  to  recruit  their  armies 
and  their  harems.  Having  recoiled,  however,  before  the  viotorious 
arms  of  Christendom,  the  Turks  fell  back  on  Circassia,  from  which 
country  they  continued,  till  lately,  to  draw  a  good  supply  of  fair 
bUvoa.  Since  1864,  when  Bussia  expelled  the  Circassians  from  their 
country,  the  slave  trade  has  by  no  means  ceased  to  exist ;  on  the  con- 
tnucy,  the  slave-supplying  Circassians  having  made  a  junction  with 
the  alave-buying  Turks  and  Egyptians,  the  trade  has  augmented 
instead  of  decreasing.  The  facts  stated  by  the  author  with  regard  to 
the  slave  trade  seemed  to  prove  that,  from  the  highest  to  the  lowest, 
all  the  ladies  of  Constantinople,  those  at  least  who  have  capital  to  invest, 
are  regular  slave-dealers.  The  author  subsequently  showed  that  the 
use  of  white  slaves  is  a  necessity  for  Mussulman  nations  on  religious, 
social,  and  state-policy  reasons,  as  slavery  serves  to  keep  women  under 
sabjeotion  and  in  a  state  of  seclusion  ^  while  politically  it  is  indispens- 
able for  the  maintenance  of  the  reigning  dynasty,  whose  matrimonial 
allianoe  with  any  other  but  slaves  is  against  the  statute  of  the  Empire. 
A  description  of  the  Seraglio  then  followed,  its  organization  being 
accurate]^  exposed,  while  ample  details  were  given  concerning  the 
wives  and  odalisks  of  the  Sultan.  In  the  Seraglio  the  lot  of  the  Cir- 
casaiaA  slaves  was  said  to  be  better  than  that  which  befalls  the  gener- 
ality of  slaves ;  there  they  are  provided  with  everything,  and  can 
attain  high  honours  and  power. 

On  the  whole,  however,  the  system  was  condemned  by  the  author 
on  account  of  its  being  a  source  of  ruin  and  depravity  for  both  slave 
and  master.  With  regard  to  the  suppression  of  slavery,  the  author 
maintained  that  it  is  impossible  that  the  Turks  should  seriously  think 
of  doing  away  with  it,  for  the  reason  that  slavery  in  Turkey  is  so  much 
a  part  of  the  social  and  political  edifice  that  an  attempt  to  alter  the 
existing  state  of  things  would  inevitably  hasten  its  downfall.  In  con- 
clusion, he  touched  upon  the  emigration  question,  and  argued,  that  if 
the  Turks,  instead  of  importing  women  and  good  for  nothing  slaves, 
had  given  their  minds  to  peopling  their  half -deserted  country  with  an 
immigration  of  hardy  and  industrious  men,  Turkey  might  be  now  at 
the  head  of  the  civilized  countries  of  the  earth. 

Mr.  E.  Charlesworth  exhibited  some  remarkable  flint  implements 
from  Honduras. 

BOYAL  INSTITUTION  OF  GREAT  BRITAIN. 

OenkkaIi  Monthly  Mbetino,  Mondat,   Maboh  7th. —  Colonel 

P%  J.  Yorke,  F.B.S.,  in  the  chair.      H.R.H.  the  Prince  Christian  of 

Schleswig-Holstein  was  elected  an  honorary  member.    William  Henry 

Barlow,  Esq.,  F.R.S.,  Arthur  John  Booth,  Esq.,  Francis  W.  Buxton, 

Esq.,  Joseph  T*.  Clover,  Esq.,  F.R.C.S.,  Rev.  John  Congreve,  M.A., 

G«orge  Howard  Darwin,  Esq.,  the  Lord  Ronald  Gower,  M.P.,  Francis 

Galton,  Esq.,  F.R.S.,  F.G.S.,  Robert  Grubb,  Esq.,  John  Gumey,  Esq., 

Henzy  Hoare,  Esq.,  James  Houldsworth,  Esq.,  Lieut.-Colonel  Gordon 

IreSy  Thomas  Jacomb,  Esq.,  Edmund  C.  Johnson,  Esq.,  Sir  John  James 

Trevor  Lawrence,  Bart.,  Frank  McClean,  Esq.,  M.A.,  John  O'HaUoran, 

£iq.,  Hervey   Peohell,    Esq.,    Frederick   Pennington,   Esq.,  George 

PbilHps,  Esq.,  Marlborough  Robert  Pryor,   Esq.,  John  Rae,  M.D., 

Be7.  David  Mode  Salter,  M.A.,  Albert  George  Sandeman,  Esq.,  George 

Siono,  Esq.,  Algernon  A.  de  XiUe  Strickland,  Esq.,  Charles  Bosworth 

ThatatoDy  Esq.,  F.S.A.,  the  Hon.  John  Gage  Piendergast  Yereker, 

Mrs.  Michael  Wills,  Henry  Woods,  Esq.,  M.P.,  were  elected  members 

of  the  Royal  Institution.    The  special  thanks  of  the  members  were 

xeturued  for  the  following  addition  to  the  "  Donation  Fund  for  the 

PkomotiMi  of  Experimental  Researches"  : — ^Arthur  Giles  Puller  (4th 

Donation),  J621.     The  presents  received  since  the  last  meeting  were 

laid  on  the  table,  and  the  thanks  of  the  members  returned  for  the 
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BIRMINGHAM  NATURAL  HISTORY  AND  MICROSCOPICAL 

SOCIETY. 
At  the  meeting  held  February  8th,  a  paper  was  read  by  Mr.  T.  Fiddian 
''On    a  New  Method  of  Adjusting   the  Foqqs  of   Microscopes." — 


The  paper  commenced  by  pointing  out  the  difficulty  which  the  manu- 
facturer of  compound  microscopes,  from  their  first  construction  in 
1661  up  to  the  present  time,  had  to  contend  with,  in  the  rapid  and 
accurate  a^ustment  of  the  focus.  Notwithstanding  the  perfection  to 
which  the  '*  rack  and  pinion  "  adjustment  has  been  brought,  it  is  still 
a  very  imperfect  method  of  adjusting  the  focus  of  microscopes.  This 
arises  from  two  causes.  In  the  first  place,  tho  motion  is  not  con- 
tinuous. As  the  teeth  of  the  pinion  successively  come  into  contact 
with  those  of  the  rack,  they  produce  a  motion  not  strictly  even  and 
uniform,  but  intermittent,  so  that  the  instrument  cannot  be  easily 
and  accurately  brought  to  rest  at  any  given  point,  unless  such  point 
happen  to  be  within  the  range  of  One  of  the  teeth,  and  not  between 
the  range  of  two  teeth ;  therefore  this  movement  can  be  relied  on  for 
an  approximation  only  to  the  exact  focus.  Secondly,  the  very  small 
surface  of  metal  used  in  the  rack  and  pinion  causes  it  to  wear  out 
speedily  and  become  uneven,  and  consequently  less  accurate  in  its 
action,  and,  should  a  tooth  break  off  the  rack,  it  renders  the  micro- 
scope quite  useless  until  repaired.  To  remedy  these  defects,  and 
therefore  to  produce  increased  durability  and  accuracy,  Mr.  Fiddian 
has  contrived  and  adopted  a  "  screw  motion,"  the  mechanical 
arrangements  of  which  wore  clearly  pointed  out  by  the  author,  and 
further  elucidated  by  a  model  and  lithographic  drawings. 

The  meeting  on  the  15th  Feb.  was  devoted  to  a  conversazione  and 
exhibition  of  specimens.  Mr.  Bagnall  handed  in  to  the  society,  on  be- 
half of  the  members  of  the  botanical  section,  a  list  of  plants  found 
within  ten  miles  of  Birmingham.  Seventy-nine  natural  orders  were 
represented,  comprising  G89  species  and  varieties,  the  whole  being 
Collected  during  the  years  1867-69.  On  Ihai  22nd  February  the  Rev. 
W.  H.  Painter  read  a  paper  "On  Fossil  Cephalopoda." — He  commenced 
by  remarks  on  the  importance  of  comparative  palaeontology,  as  it  is 
by  the  study  of  that  science  that  we  become  acquainted  with  the 
different  changes  which  have  taken  place  in  the  fauna  of  our  globe. 
The  anatomy  of  the  class,  and  their  position  in  the  animal  kingdom, 
was  referred  to.  Allusion  was  made  to  the  Argonaut  as  being 
especially  interesting,  connecting  as  it  does  the  past  with  the  present, 
being  found  now  in  the  Chinese  seas,  whilst  remains  have  been  dis* 
covered  in  the  sub-apennino  tertiaries  of  Piedmont.  It  was  to  this 
cephalopod  that  the  ancients  assigned  the  honour  of  having  suggested 
to  mankind  the  possibility  of  navigating  the  sea  by  means  of  sails,  by 
the  manner  in  which  it  was  thought  to  use  its  dorsal  arms :  a  pleasant 
illusion  which  modem  research  has  served  to  dispel.  The  paper  was 
illustrated  by  diagrams  and  a  collection  of  fossils,  including  Orthocera 
hidensif  Phragmoceras  ventricosumf  Ammonites  lautus^  Hammites  at' 
teniiatus,  Belemnites  liastatuSf  and  a  series  of  Goniatites  Listen.  Mr. 
Allport  also  contributing  specimens  of  Orthoceras  and  Litnites  from 
the  Upper  Silurian  shale  of  Dudley,  and  a  series  of  Ammonites  from 
the  lias,  Oxford  clay,  and  upper  greensand. 

At  the  meeting  on  March  1st  a  long  and  interesting  letter  was  road 
from  Mr.  B.  J.  Glainville,  a  corresponding  member  of  the  society  and 
curator  of  the  Albany  Museum,  Graham's  Town.  It  contained  details 
of  the  carnivorous  habits  of  a  large  gasteropodous  moUusk,  Helix 
Krausiif  a  species  obtained  in  the  IQooss  in  the  neighbourhood.  Having 
placed  it  in  a  box  with  a  small  tree-frog,  he  found,  to  his  surprise  next 
morning,  that  there  was  nothing  remaining  of  the  frog  but  its  back- 
bone and  one  of  its  hind  legs,  while  the  snail  was  so  distended  as  to 
be  unable  to  retract  itself  entirely  within  its  shell. 

The  following  are  some  of  the  specimens  exhibited  at  the  meet- 
ings: — 

By  Mr.  Bagnall,  the  rare  moss,  Mnium  stellare.  By  Dr.  Braithwaito, 
Qrimmia  elatioTf  a  new  species,  and  Cynclidium  concinnum.  By  Dr. 
Griffiths,  Grimmia  spiralis^  Mniuin  spinosum,  and  Dissodon  splach- 
twides,  and  the  three  rare  lichens,  Opegraplia  vwria,  Cladonia  f  areata, 
and  Collema  nigrum.  By  the  president,  an  interesting  collection  of 
Australian  plants.  By  Mr.  W.  B.  Latham,  a  second  series  of  Arctic 
plants,  collected  by  several  explorers  in  those  regions.  By  Mr.  G.  S. 
Tyo,  several  species  of  moUasks  of  the  genus  Murex,  forming  the  third 
part  of  a  collection  of  shells  kindly  presented  to  the  society  by  Mr. 
Keen,  Liverpool.  By  Mr.  C.  Pumphrey,  some  singular  cylindrical 
bodies  from  Bidimus  acutns,  and  stellate  hairs  of  Aralia  papyri/era 
(the  Chinese  rice-paper  plant).  By  Mr.  A.  W.  Wills,  Cyclops  quadri- 
cortiis,  with  Epistytes  and  Vorticellte  parasitic,  both  showing  Acineta 
or  Podophrya  forms  of  alternate  generations. 


YORKSHIRE  NATURALISTS'  CLUB. 

Ths  ordinary  monthly  meeting  of  this  club  was  held  on  Wednesday 
evening,  2nd  March,  at  Mr.  Graham's,  Market-street,  York ;  the  Rev. 
G.  Rowe,  M.A.,  in  the  chair. 

The  Transactions  of  the  Zoological  Socifty  of  London^  vol.  vi.,  pt. 
8,  and  vol.  vii.,  pt.  1,  were  presented  to  the  library  of  the  club  by 
Basil  T.  Woodd,  Esq.,  of  Conyngham  Hall,  through  the  treasurer,  Mr. 
E.  Smallwood.  On  the  motion  of  the  Rev.  G.  H.  Hewison,  seconded 
by  Mr.  E.  Robinson,  the  special  thanks  of  the  club  were  offered  to 
Mr.  Woodd  for  hiei  valuable  donation. 
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Mr.  Graham  exhibited  three  fine  male  goosanders  (Mergus 
merganser) t  one  of  which  had  been  sent  to  him  for  preservation  by  Sir 
James  Walker,  Sart.,  of  Sand  Hntton,  near  York;  also  male  and 
female  of  the  red-breasted  merganser  {Mergus  scrr(Uor)  sent  to  him  by 
Mr.  Newton,  Pickering  Marishes,  near  Malton ;  and  a  fine  male  speci- 
men of  the  bean-goose  {Anas  segetum),  sent  to  him  by  the  Hon.  A.  O. 
Powlett,  Bolton  Hall,  near  Bedale.  Mr.  Graham  remarked  that  this 
was  the  first  specimen  of  the  bean-goose  that  he  had  had  in  the  flesh. 

The  Bey.  G.  H.  Hewison  brought  for  exhibition,  in  spirits  of  wine, 
a  very  flne  locust  from  Brazil,  and  two  centipedes  from  India — species 
not  yet  determined. 

Mr.  J.  F.  Walker,  F.G.S.,  exhibited  the  femur  of  Ichthyosaurus 
Walkeri,  from  the  Cambridge  greensand,  Cambridge,  and  made  some 
remarks  thereon.  He  said  that  the  Ichthyosauri  first  appeared  in  the 
liassic  formation,  and  became  extinct  at  the  close  of  the  cretaceous 
period.  All  the  remains  of  this  genus  found  in  the  Cambridge  green- 
sand  have  been  referred  to  the  genus  Ichthyosaurus  Campylodon 
(Carter) ;  but  there  are  in  the  Woodwardian  Museum,  Cambridge,  re- 
mains of  these  animals  which  would  indicate  at  least  five  species. 
The  species  Ichthyosawrus  Campylodon  was  founded  on  the  peculiar 
form  of  the  teeth,  but  it  is  generally  admitted  that  these  animals  are 
best  classified  according  to  the  form  of  their  humeri  and  femora.  He 
presented  to  the  Woodwardian  Mueseum  a  oast  of  a  femur  (the  original 
bone  is  in  his  collection)  which  has  been  named  by  Mr.  Seeley  Ichthyo- 
saurus Walkeri^  and  has  thus  been  described  by  him  in  his  catalogue 
of  the  reptiles  in  the  University  Museum : — "  This  femur  differs  more 
from  the  other  specimens  than  they  do  among  themselves,  chiefly 
through  the  suppression  of  the  trochanteroid  processes  at  the  proximal 
end  making  the  head  circular,  but  the  wing-like  trochanteroid  pro- 
cesses persist  down  the  whole  length  of  the  shaft ;  the  posterior  pro- 
cess is  the  most  elongated." 

Mr.  Carrington  exhibited  a  fine  variety  of  the  moth  Acronyzta 
tridenSf  in  conjunction  with  a  typical  specimen,  both  captured  near 
York. 

The  Bev.  J.  F.  Blake  showed  the  eggs  of  Bulimus  sp.^  sent  to  him 
from  Trinidad. 

Mr.  C.  Wakefield  exhibited  remarkably  fine  specimens  of  three  not 
uncommon  species  of  shells,  Odostomia  unidentata^  0.  spiralis y  and  0. 
riifsoidcst  which  be  had  found  in  sand  dredged  off  the  Dogger  Bank. 

W.  Procter,  Esq.,  M.D.,  F.C.S.,  then  proceeded  to  read  a  paper  "  On 
the  recent  Deep-sea  Dredgings."  The  paper  was  well  illustrated  by 
diagrams,  and  numerous  beautiful  specimens  of  foraminifera  were 
exiiibited  under  the  microscope. 

On  the  motion  of  Mr.  S.  W.  North,  seconded  by  Mr.  W.  C.  Ander- 
son, a  vote  of  thanks  was  passed  to  Dr.  Procter  for  his  very  interesting 
and  instructive  paper. 

YORKSHIEE  PHILOSOPHICAL  SOCIETY. 

On  Tuesday,  March  1st,  the  monthly  meeting  of  this  society  was  held 
at  the  Museum,  York,  the  chair  being  occupied  by  B.  Davies.  Esq. 

S.  W.  North,  Esq.  (in  the  absence  of  the  honorary  secretary,  T.  S. 
Noble,  Esq.),  read  the  minutes  of  the  previous  meeting,  and  also  list  of 
the  following  specimens  which  had  been  presented  : — Cast  of  femur  of 
Ichthyosaurus  Wdlkerif  from  the  Cambridge  greensand,  Cambridge, 
presented  by  Mr.  J.  F.  Walker  ;  large  stone  hammer  from  Bigg  Hall, 
presented  by  the  Bev.  J.  F.  Blake ;  and  a  half-crown  of  Louis  XVI., 
year  1792,  presented  by  the  Bev.  Canon  Hey.  Mrs.  Pease,  of  Minster 
Yard,  was  elected  a  member  of  the  society. 

Dr.  Procter  read  a  paper  *'  On  the  Belations  of  the  Atlantic  Deposit 
to  the  Cretaceous  Beds." — He  alluded  to  the  discoveries  which  had 
been  made  by  deep-sea  dredgings,  the  conclusion  arrived  at  being  that 
the  chalk  of  the  cretaceous  period  was  now  forming  at  the  bottom  of 
the  Atlantic.  At  the  greatest  depth  of  that  ocean  there  had  been  found 
a  soft  mealy  substance,  which,  when  dry,  presented  very  much  the 
appearance  of  chalk.  He  described  the  organisms  of  this  substance, 
and  said  that  in  an  analysis  he  had  made  of  a  portion  of  it  taken  from 
a  depth  of  1,140  fathoms  in  the  Atlantic,  he  had  arrived  at  the  result 
that  the  quantities  in  100  parts  were  as  follows  : — Silex,  25*60  ;  oxides 
of  iron  and  phosphate,  3*80 ;  carbonate  of  lime,  57*81 ;  carbonate  of 
magnesia,  1'70 ;  soluble  salts,  6'10 ;  organic  matter,  2 '49  ;  and  water, 
2*50.  The  similarity  of  chalk  with  this  substance  was  very  great,  and 
th^re  was  a  striking  analogy  between  that  which  was  going  on  in  the 
Atlantic  and  the  cretaceous  beds. 

The  Bev.  J.  Kenrick  read  a  notice  of  "  A  Boman  Sarcophagus  lately 
discovered  near  Westminster  Abbey,  and  bearing  a  Sculptured  Cross." 

Dr.  Gibson  proposed  a  vote  of  thanks  to  the  donors  of  specimens 
and  books,  and  to  Dr.  Procter  and  the  Bev.  J.  Kenrick  for  their 
papers.  The  Bev.  A.  B.  Fausset  seconded  the  motion,  which  was  carried. 
A  vote  of  thanks  having  been  given  to  the  chairman,  the  meeting 
separated. 

BOYAL  IBISH  ACADEMY. 

A  GENisBAL  meeting  of  the  Boyal  Irish  Academy  was  held  last  week 
at  their  house,   19,  Dawson-street,   Sir  Bobert  £aiie  in  the  ohair. 


Professor  J.  P.  O'BeOly  read  an  interesting  paper  on  a  Buspenaioo 
barometer,  a  model  of  which  he  exhibited.  The  principle  of  tlM 
instrument,  which  is  self -registering,  is  to  indicate  the  change  in  atoo. 
spheric  pressure  by  weight.  The  barometer  is  fixed  in  an  inclined 
position  on  knife  edges  like  a  balance,  and  oscillates  according  as  the 
atmosphere  rises  or  falls.  Attached  to  it  is  a  large  needle,  which 
indicates  on  an  arc  the  oscillations.  The  instrument  is  well  ada^tted 
for  exhibiting  changes  in  pressure  in  public  places,  as  in  ports,  &e. 

The  secretary  (Professor  Sullivan)  read  a  note  by  ProfefsonSng 
and  Bowney,  of  Qtlwaj,  supplementary  to  a  former  paper  on"  £^£oon 
Canadense.** ' — ^The  note  is  descriptive  of  two  specimens,  one  from 
Aker,  Sweden,  and  the  other  from  Amity,  New  York.  Hie  Aker  spe- 
cimen is  a  orypto-crystalline  mass  of  calcite,  inclosing  nnmerons 
lobulated  grains  of  cocoolite,  respectively  identified  with  the  "  gapple- 
mentary  skeleton  "  and  "  chamber  casts  "  of  this  reputed  organism  in 
its  "  aoervuline  "  form.  Their  presumed  organic  origin,  howerer,  k 
clearly  a  fallacy,  as  the  grains  of  coccolite  display  unmistakable  en- 
dences  of  having  been  originally  crystals  that  have  had  their  edges, 
solid  angles,  and  faces,  more  or  less  rounded  off  by  some  diasohing 
agent.  Imbedded  in  the  calcite  are  numerous  long  crystalB  of  wl»i 
appears  to  be  maJaoolite,  lying  about  singly  and  in  aggregations.  In 
most  instances  the  crystals  have  lost  some  or  all  of  their  planes, 
angles,  and  edges,  so  tiiat  many  present  themselves  under  the  uamn 
contorted  cylindrical  forms  peculiar  to  the  so-called  "stolons;" 
others,  through  prismatic  cleavage,  are  broken  up  into  slender  prisms, 
which,  in  numerous  instances,  are  reduced  by  erosion;  andfoither 
division,  to  simple  and  branching  configurations,  assuming  all  pos- 
tures and  modes  of  groupings.  The  latter  match  in  beauty  the  finest 
examples  of  the  "canal  system"  seen  in  typical  "eozoonal rocks" 
occurring  in  Canada.  The  Amity  specimen  consists  of  a  similar  cal- 
careous matrix,  holding  crystals  of  spinel,  malacolite,  and  other 
minerals.  In  one  of  the  crystals  of  spinel,  an  octahedron,  about  2}  in. 
in  its  axial  diameters,  the  planes  exhibit  numerous  irregular  cavitiefl 
and  linear  chinks  filled  up  with  crypto-crystalline  calcite ;  in  the  latter 
substance,  thus  situated^  there  are  numerous  beautiful  examples  both 
of  "  stolons  "  and  "  canal  system," — all  clearly  originating  f^om  crys- 
tals of  malacolite. 

COBK  CUVIEBIAN  AND  ABCHiEOLOGICAL  SOCIETY. 

The  sixth  meeting  of  this  society  for  the  session  1869-70  was  held  in 
the  library  of  the  Boyal  Cork  Institution,  on  Wednesday  evening, 
2nd  inst.,  J.  B.  Brenan,  Esq.,  Y.P.,  in  the  ohair. 

Dr.  Caulfield  read  extracts  from  a  letter  written  at  Mallow  by  Sir 
Warham  St.  Leger,  Lord  President  of  Munster,  dated  15ih  Januarr, 
1629,  and  directed  to  the  Lords  of  the  Privy  Council.  This  letter 
contains  an  account  of  the  Boman  Catholic  places  of  worship  in  Cork 
at  that  time ;  as  also  their  localities.  The  original  is  in  the  State  F^[>er 
Office,  London. 

Mr.  Hodder  M.  Westropp  exhibited  a  bronze  loop  of  a  shield  found 
in  Ireland.  It  exhibits  the  ornamentation  and  patterns  which  fre- 
quently occur  on  the  English,  Irish  and  Scotch  crosses  of  the  11th  and 
12th  centuries,  and  which  may  be  traced  to  a  Byzantine  origin. 


FOREIGN  ACADEMIES. 


THE  FBENCH  ACADEMY. 

Paris,  Febbuabt  28th. — M.  Liouville  in  the  chair.  A  prqpos  of 
researches  of  M.  Treves  and  M.  Daniell,  M.  Seochi  sent  from  Borne  a 
note  on  the  influence  exercised  by  magnetism  upon  gases  rendered 
luminous  by  means  of  electricity. 

In  order  to  study  slight  vibrations  of  the  earth,  an  observer 
residing  at  Nice,  M.  Proet  (P),  has  tried  to  see  if  the  pendants  of  hia 
chandelier  were  set  in  movement  or  not.  He  has  disoovered  that 
their  oscillations  coincide  with  the  eruptions  of  Mount  Vesuvius,  and 
the  earthquakes  in  Africa,  &c. 

According  to  M.  Perrin,  there  exists  in  the  department  of  the  Ni^vre 
one  of  those  blocks  of  Bt<me  which  can  be  made  to  oscillate  with  very 
little  force,  and  which  are  known  under  the  name  of  "  rocking-stones." 

The  death  of  M.  Eoumet,  professor  in  the  Faculty  of  Soienoes  of 
Lyons,  has  rendered  vacant  the  post  of  correspondent  in  the  seotion  of 
mineralogy.  The  election  for  this  x>oBt  took  place  on  this  oGOaeion, 
the  number  of  voters  being  49.  M.  Mille vest  was  elected  by  27  votes, 
against  18  given  for  M.  Domeyko,  2  for  Mr.  Dana,  1  for  M.  Leymerio, 
and  1  for  M.  Maury. 


>  The  paper  i>  now  in  the  press.    It  will  be  iUaitrated  with  four  jpUteata 
chromo-lithoffraph,  representing  the  different  "eosoonal"  stmotnm  onfiaatiiig 


the  same  layer,  ia  ophite  from  the  cryttaUiru  JAauic  limestone  of  Skye. 
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One  of  the  moat  diatingaished  botanists  of  the  Academy,  M.  Trecol, 
gave  a  lecture  on  the  microscopic  stmctore  of  the  petiole  of  certain 
cxyptogamia. 

M.  Lambert  then  read  a  paper  on  the  experimental  determina- 
tion of  the  form  of  the  earth.  The  process  that  he  proposes  consists 
simply  in  counting  the  number  of  oscillations  made  by  a  pendulum 
m  a  given  time,  and  in  reckoning  the  distance  of  the  pendtdum  from 
the  centre  of  the  earth  by  means  of  a  formula  which  he  gives.  The 
anthojr  asked  the  Academy  to  institute  simultaneously  experiments  at 
the  Observatory,  at  the  bzidge  of  Kdtre  Dame,  and  on  the  top  of  the 
Pantheon. 

The  distinguished  director  of  the  Observatory  of  Moncali^ri,  M. 
Denza,  addressed,  through  M.  Charles  Salnte-Claire  Beville,  two  papers 
relative  to  meteorology.  The  first  relating  to  an  Aurora  borealis  seen 
on  the  3rd  of  January,  offers  the  most  striking  confirmation  of  M. 
Silbermann's  theory ;  the  other  recorded  the  fall  of  dust  probably  arising 
from  the  African  desert,  and  which  accompanied  the  fall  of  snow  in 
Italy  of  the  13th  and  14th  of  January.  On  this  subject  M.  Deville 
pointed  out  the  recent  confirmation  which  his  announcements  have 
received  relative  to  what  he  calls  the  Saints  de  glaces  de  Fevrier. 

In  the  name  of  MM.  Wolff  and  Andre,  M.  Belaunaygave  a  note  on 
a  bolide  seen  from  the  Terrace  of  the  Observatory,  on  the  26th  of 
February,  towards  9  p.m.  It  was  stated  on  this  occasion  that  M. 
Delannay  would  be  appointed  director  of  the  Observatory. 

Having  submitted  iron  rust  to  analysis,  Mr.  Grace  Calvert  has  found 
it  to  contain  the  following : — 

Sesquioxide  of  iron  92900 

Protoxide  of  iron  6*177 

Carbonate  of  iron 0-617 

Carbonate  of  lime 0*295 

SiUca 0*121 

Ammonia  traces 


100-000 


NOTES  AND   MEMORANDA. 


■■■ 


STew  Thermo-Mectrio  File  of  MM.  Mure  and  Clamond. — ^The 
thermo-electric  pile  is  made  up  of  sixty  elements.  They  consist,  says 
the  Engineer,  ol  small  bars  of  lead,  or  native  sulphuret  of  lead,  and 
of  plates  of  steeL  The  bajs  are  40mm.  long  by  8mm.  thick,  and  the 
plates  of  sted  are  55mm.  long  by  8mm.  broad,  and  0*6mm.  thick. 
In  these  couples  galena  is  the  electro-negative  element;  iron,  the 
electro-positive.  The  form  of  the  bars  is  such  that  by  placing  them 
side  by  side  they  form  a  ring  of  twelve  couples,  of  which  the  interior 
is  formed  by  the  extremities  which  are  to  be  heated.  They  are 
united  in  tension  by  means  of  tin  solder.  They  are  isolated  from 
one  another  by  thin  mica  plates.  By  placing  five  of  these  rings  in  a 
vertical  column  a  battery  of  sixty  couples  is  formed.  These  rings 
■re  isolated  and  separated  by  washers  of  asbestos.  The  whole  is 
firmly  held  between  two  iron  rings  by  means  of  three  bolts.  The 
pile  thus  forms  a  hollow  cylinder,  the  interior  of  which  must  be 
heated.  The  cooling  of  the  junctions,  whose  temperature  should  be 
lower,  is  caused  by  radiation  into  the  air.  The  interior  cylinder 
measures  50nmi.  in  diameter  and  about  the  same  in  height.  The 
heated  surface  is  about  78  square  centimetres.  The  apparatus  is 
heated  by  a  gas-burner,  consisting,  of  a  steel  cylinder  56mm.  in 
diameter,  dosed  above,  opened  below,  and  pierced  with  small  onfices. 
This  is  placed  in  the  centre  of  the  pile.  A  tube  pierced  with  holes 
Burrounds  this  cylinder  and  distributes  the  gaa  uniformly  around  it. 
The  gas  rises,  and  arriving  at  the  orifices  in  the  burner,  meets  the  air 
which  is  escaping  from  it  because  of  the  draft  of  the  tube  of  steel 
that  surrounds  the  apparatus.  Each  orifice  in  the  burner  thus  forms  a 
blowpipe,  the  jet  of  which  strikes  the  opposite  side.  Forty  couples 
have  an  electromotive  force  equal  to  that  of  a  Bunsen  element.  Its 
interior  resistance  to  cold  is  that  of  a  copper  wire  9'85mm.  and  1mm. 
in  diameter.  But  during  its  action  it  increases  and  becomes  equal  to 
22mm.  The  current  is  intense  in  proportion  to  the  feebleness  of 
reeistanoe.  Visible  sparks  are  obtained  between  the  two  electrodes. 
The  current  reddens  a  platinum  wire  0'3mm.  in  diameter  a  length  of 
35mm.  It  also  decomposes  water.  This  pile,  acting  for  ten  con- 
aeoaiive  hours,  consumed  785  litres  of  gas,  at  an  expense  of  2  cen- 
times and  a  half  an  hour.  It  is,  therefore,  an  economical  generator 
of  electricity. 

Development  of  the  Flowers  of  tlie  Butterwort.  —  The  Bev. 
H.  J.  Berkeley,  F.B.S.,  contributes  the  following  note  to  the  Qar- 
denert^  Chronicle: — We  have  recently  received  a  very  interesting 
memoir  by  Professor  Dickson  on  the  development  of  the  Flowers  in 
JKn^monla,  and  the  afiKnities  of  the  natural  order  of  LentibulariaceeB. 
It  is  not  easy  to  follow  out  the  matter  in  dried  specimens,  but,  after 
an  attentive  examination  of  the  species  contained  in  the  Kew  Herba- 
xznm,  it  appear  to  be  pretty  generflJly,  if  not  aniversally,  the  case 


in  the  genus,  that  the  fiowers  are  produced  from  a  winter  or  resting 
bud.  This  circumstance  has  been  investigated  with  great  care  in  the 
case  of  our  commonest  si>ecies.  Pvnguicula  vulgaris^  where  we  have 
just  beyond  the  axillary  bud  of  the  last  developed  rudimentary  leaf, 
two,  and  ultimately  three,  little  elevated  points,  which  are  the  first 
indications  of  the  position  of  as  many  flowers.  It  would  be  interest- 
ing to  learn  in  the  case  of  those  species  which  have  more  numerous 
flowers,  whether  they  are  all  tne  creations  of  one  or  of  several  leaves. 
The  little  knob  is  soon  slightly  elevated,  the  elevation  ultimately 
elongating  into  the  leafless  peduncle.  The  first  indication  of  the 
formation  of  the  flower  is  the  development  of  a  little  ring  at  the  top 
of  the  still  very  short  peduncle.  This  ring  soon  exhibits  five  eleva- 
tions, which  are  the  rudiments  of  as  many  sepals ;  within  this  a  second 
ring  appears,  the  rudiment  of  the  petals ;  then  the  two  perfect  sta- 
mens and  staminodes,  within  which  a  horseshoe-shaped  prominence 
appears,  which  gradually  is  developed  into  the  two-lipped  pistil,  with 
the  free  central  placenta  studded  with  centrifugal  ovules  without  the 
slightest  appearance  of  any  dissepiment.  This  latter  character,  not- 
withstanding a  certain  resemblance  in  the  calyx,  corolla,  and  bilobed 
capsule,  seems  to  exclude  the  order  from  a  very  close  affinity  with 
ScrophulariaceGC,  and  to  bring  it  near  to  Frimulacess.  Professor 
Dickson  has  studied  the  nature  of  the  embryo  in  four  of  the  species, 
and  finds  a  minute  character  which  seems  to  separate  P.  grandijlova 
from  P.  vulgaris^  viz.,  that  the  base  of  the  two  cotyledons,  which  are 
united  into  one  except  at  the  very  tip,  incloses  the  plumule  (punctum 
vegetationis).  We  cannot  consider  this  as  a  single  cotyledon  any 
more  than  the  two  soldered  cotyledons  in  Olintonia  and  some  other 
cases.  It  would  be  interesting  to  follow  out  in  a  similar  way  the 
development  of  other  plants  which  produce  leafless  peduncles  from  a 
swelling  in  the  leaf,  as,  for  example,  in  the  one-flowered  form  of 
Streptocarpus  Resoii,  on  the  stem  of  which  there  are  merely  two  minute 
bracts,  as  also  the  comparison  of  the  large  and  small  cotyledon  in 
Streptocarpus  with  what  Treviranus  records  in  Botanische  Zeitung, 
1848,  as  to  the  germination  of  Pinguicula  vulgaris. 

Sleep-Disease. — The  8ant4  PuhUque  reports  a  case  of  a  lady  who, 
when  eighteen  years  old,  slept  forty  days  continuously ;  and  when  twenty 
years  of  age,  after  being  married,  slept  fifty  days.  During  that  period 
she  remained  motionless  and  insensible.  She  was  in  such  a  state  of 
general  contraction,  that  it  was  necessary  to  unscrew  a  pivot- tooth 
she  wore,  to  introduce  into  the  oesophagus  a  little  beef-tea,  her  only 
aliment.  Finally,  four  years  afterwards,  on  Easter  Sunday,  1862,  she 
was  found  asleep  in  the  morning,  and  never  awoke  until  the  next 
spring,  in  March,  1863.  During  that  time  animal  life  was  null,  or- 
ganic life  was  good,  but  reduce^  to  its  minimum ;  pulse  low,  respira- 
tion almost  insensible ;  no  evacuations ;  the  skin  was  fair,  as  well  as 
the  embonpoint,  but  complete  insensibility  and  general  contraction. 

Wire-Bope  Tramway8.-^It  appears  that  the  method  of  transport 
by  wire-ropes  which  was  tried  on  an  experimental  line  near  Leicester 
last  year  has  made  considerable  progress  since  that  time.  Thirteen 
lines,  varying  from  short  distances  to  four  miles  in  length,  have  been 
constructed,  and  upwards  of  100  miles  are  in  course  of  preparation  or 
under  contract.  The  French  and  Belgian  patents  have  been  purchased 
by  MM.  Call  &  Co.,  the  locomotive  engineers,  by  whom  they  are 
being  extensively  worked,  and  a  line  of  60  miles  is  projected  for  the 
carriage  of  cofiTee  in  Ceylon,  a  five-mile  section  of  which  has  just  been 
placed  on  Brighton  Downs. 

Spectrum  of  the  Fire-Fly. — ^The  spectrum  given  by  the  light  of 
the  common  Fire-fiy  of  New  Hampshire  {Photinus?)  is,  according  to 
the  observations  of  Mr.  0.  A.  Toung,  perfectly  continuous,  without 
trace  of  lines  either  bright  or  dark.  It  extends  from  a  little  above 
Fraunhofer's  line  C  in  the  scarlet,  to  about  F  in  the  blue,  gradually 
fading  out  at  the  extremities.  It  is  noticeable  that  precisely  this  por- 
tion of  the  spectrum  is  composed  of  rays  which,  while  they  more  power- 
fully than  any  others  affect  the  organs  of  vision,  produce  hardly  any 
thermal  or  actinic  effect.  In  other  words,  very  little  of  the  energy 
expended  in  the  flash  of  the  Fire-fly  is  wasted.  It  is  quite  different 
with  our  artificial  methods  of  illumination.  In  the  case  of  an  ordinary 
gaslight  the  best  experiments  show  that  not  more  than  one  or  two 
per  cent,  of  the  radiant  energy  consists  of  visible  rays ;  the  rest  is 
either  invisible  heat  or  actinism ;  that  is  to  say  over  ninety-eight  per 
cent,  of  the  gas  is  wasted  in  producing  rays  that  do  not  help  in  making 
objects  visible. 

A  New  Cab  Begister. — ^A  new  vehicle  register,  which  has  been 
invented  by  M.  O.  Vivier,  a  French  chronometer-maker,  and  is  intended 
says  the  Builder  to  put  an  end  to  overcharges  by  the  drivers  of  hired 
vehicles,  is  described  in  the  London  IntemationaX  newspaper.  The 
register  occupies  but  a  very  small  space ;  it  may  be  fixed  inside  or  out- 
side the  carriage.  It  has  two  distinct  parts — one  for  the  guidance  of 
the  proprietor  of  the  cab,  the  other  for  that  of  the  driver  and  the 
public.  The  part  which  is  intended  to  guide  the  public  consists  of  a 
couple  of  dials,  always  visible,  one  of  which  indicates  the  number  of 
miles  travelled,  and  the  other  the  fractions  or  subdivisions  of  the  last 
mile  entered  on.  A  spring  can  be  pulled  which  instantly  sends  ba(d[ 
the  hands  to  zerot  There  is  a  self-acting  arrangement  by  which,  when 
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Ro;aJ  S'icietf  of  l.iicralii:*:,   1.1^  p.m. 
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AnUmpologiaJ  Sooe^,  S  ilm,  "On  (be  Strange  Feculmitiei  abaerTed 
by  a  RelisiDiu  Sect  al  Moacoritei,  csHbiI  Sco^b^"  fay  Dr.  Kmwniicfcj 
and  Dr.  Buturd  Darb,  P.R.S.  "I^alBc  Wondiip,'  by  Kr.  Hi>Uer 
Wtstropp.  "  CeoaBgunecw  Haniagea,"  by  Mr.  George  (.', 
Ttut*iipeoiL 

Leedi  PhDosopfaka]  and  litenrj  Stiottj,  7.30  p-B.  "  On  Sleep  ail 
Dnanu,-  bv  Dr.  Edtfiaoa. 

Boyal  Inilitatioa,  S  p.m.     "  Sanm  ^Kan,"  by  Dr.  I^nlleaton. 

n-H»"EsnAV,  ISth. 
MetAoralagical  Sodety,  7 
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unclad  Savy  of  EngUnd," 

THLRSDAY.  lOtb. 

Itoyal  Society,  8.3*1  p.m.     "On  lu.iiiB  Elemeotarv  Principiea  in  Animal    i 

Mecbanicn,"  No.    III.,  by  Iha  Iter.  B.  Ilaughioa,  F.H.S.     "Oathe    ■ 

Coiitlct  of  <>Jiici  wilh  Surfaci-a,"  by  W.  Spottuwoode,  K.R.S.    "On    I 

the  Spotted  Area  of  the  Sun's  Viiible  Disk  from  tbe  Commoncement 

V  "jy  W.  Dc  -     - 
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t,"  by  Prof,  Woitmacott. 


London  InRtitutii 

Hocicty  of  Anti'iiuiric^    B.'<0  p.m. 

Ilimey  <>i1li>vlion,'^by  Ml    "   ' 
Zoological  H"ciety,  H.HH  p.m.        -  uiixirni 

"New  Spiotlea  ■.(  Ampiillaria,"  by 

Veragua,"  by  Mr.  O.  Salvin.    "  New 

by  Mr.  R.  Hwiiiboe. 
Ttoyal  Society  Club,  li  p.m. 
HathamalioM  Hucioty,  tj  p.m. 
Itoyal  Inititutlon,  3  p.m.    "  Cbcmirtry  of  Vegetable  ProducA,"  by  Prof. 

Odiiog,  F.lt.H. 

FKIIIAY,  nth. 
Aatronomlcal  hlociety,  %  p.m. 
Royal  loiititution,  8  p.m.     " 
Quekett  Microscopioal  Club, 
('linkal  Society,  8,30  p.m.     '"'  Cordiac  Diaturbanoe  in  conneotJou  with 

Nephritw,"    by  Dr.  Wiiks.    "  Cafe  of  Atrophy  of  Brain,  with  great 

Depression  of  Temperature,"  by  Dr.  Ureenhow.     "  Case  of  loguina] 

Hydrocele,"  bv  Mr,  HollhouBe.     "  Cases  of  Amputation  in  which  the 

Arteriea  have  been  Ligatured,"  by  Mr.  Callender. 

SATURDAY,   I2th, 

Royal  Botanic  Society,  3.45  p.m. 

Royal  Institution,  3  p.m.    "Science  of  Religion,"  by  Prof.  Mai  MUller. 
MONDAY,  I4th. 

Itoyal  Geographical  Society,  8.30  p.m. 

IDociety  of  British  ArcbitecU,  8  pm. 

Medical  Society  of  London,  8  p.m. 

London  Institution,  4  p.m. 

OiuMrow  Philosophical  Society,  Chemical  Section,  B  p.m.  "On  Canadian 
Phosphate  of  Lime,  and  some  other  Mineral  Phosphates  now  used  In 
makiDR  Superphosphate  of  Lime,"  by  W.  K.  Hutton,  Esq,  "On 
Plate  Sulphnto  of  Potash,"  by  JamsH  Mahony,  Eao, 

National  Assodation  for  tho  Promotion  of  Social  Science,  8p.m.  "On 
the  Real  Estates'  Intestacy  Bill,"  by  Joshua  Williams,  Esq.,  Q.C. 

TUESDAY,  16th. 
at»tl«tlcal  Society  3  p.m.   "  On  the  Financial  System  of  the  Free  Church 
of  Scotland,"  by  lbs  R«t.  Dr.  Bochawui. 


"  On  Sorfac*  Deawatioo,"  by  W 


n  Pitman, 


Society  of  Aita,  8  p-m. 
Fx|, 

Pbiloviphical  Society  of  Glai!evw,  Saaitaiy  Section,  ?  p.in.  Tbeditafai 
"On  ibeLJoensii^  SyMem"  will  be  read  by  34r.  lliomas  Dick, and 
brougbt  to  a  doee ;  Nr.  Mdrin  being  aBowed  half  an  hour  ta  n[Jy. 


Db.  TTiDiU.  OS  DCSI.— "G.  S.'— Thanks  for  your  letter,  WbiIiiII 
be  glad  to  publish  an  acocant  of  the  eiperimesita.  The  pubiisher  icil: 
communicate  with  you  in  reforence  to  the  missing  letter. 

Tbaksient  Heidofsia.-  An  errattmi  occurred  ia  the  letter  m  tbii 
subject  in  our  last :  the  word  iang  riioutd  hare  been  Fang. 

Sew  ZcALiKD  Hot  SparMa.— "A.  R."— The  pLotographi  arc  imW 
intereaLiog.  We  could  not  possibly  reproduce  them.  The  ieiter,  hi>itertt, 
appears,  and  is  important.     We  diall  always  be  gfcd  to  publish  aiuilat 


X  SOCIETT.— "  M.  B.  or. "-  L'onii 


LE.I11IKGT01I  PHiuteura 
has  reached  us.     Thanks. 

Tbe  PREBIDEKT'd  ABDHEaS,  GEOLOGICaL  SttCIBTT.— "  VV.  K."— Ws 
are  rery  sorry  that  we  cannot  comply  with  your  detirei.  It  ia  now  too 
late.  Tbe  communication  you  aent  has  reached  us.  Wc  do  nut  like  to 
form  an  opinion  on  the  subject  of  ducipUna  nfemKi  to  in  yam 
poaUcripL 

"  Tbe  Book  of  Bi bus. "—Messrs.  Casaell  are  thanked  for  Ih^r  ooar- 

SibW.  THOMSOSr«-«jGEOLOGT.— "  p.  W,S.M.'i"  letter  islohuiii; 
too  :  ate,  however,  for  the  present  number.  The  other  commouicalija 
shall  be  regarded  of  coarse  as  piiTate. 

The  vjktqiq  Cldutes  of  Ubolooical  Epocbs.— "T.  ii.  R."  slaralil 
read  some  aood  goolopcal  treatise.  Say,  Lyell's  Prianplis,  His  Itttc 
is  not  suitable. 

Edinbl-ror  Botanical  SociEir.— We  abould  be  obliged  to  thencre- 
tuy  if  he  would  send  ua  the  reports  earlier.  The  report  now  recei^eJ  i.< 
that  of  tbe  meeting  of  the  13th  of  January,  whilst  we  last  week  rt'iiortci 
the  subsequent  meeiiug,  having  obtained  it  from  Brother  source.  Tic 
report  just  sent  us  app«rad  in  ourpagea  about  a  monih  ngo. 

TehraOEs  is  Nohwat. — "  M.  H."  must  not  blam>:^  us  on  this  oceasiim. 
The  proofs  were  sent  on  Monday,  but  wore  not  returned  in  time.  We 
had  thought  that  when  returned  by  the-author  they  were  in  the  funiiff 
instanoes  returned  "  for  press." 


NOTICES, 

HoPB  OP  PnBUCAiiOB.— Tbe  Publishing  Trade  aza  informed  ibii 
SctiNTinc  Ofikioh  will  be  published  at  Mid-4as  <"'  WtduMiai)  in 

Subecribers  to  SciKhtiHO  Optjios  are  informed  tbat  they  can  procnre 
of  the  Publi^en  dbvqt,  or  through  their  local  Bsokseller,  neat  clo\b 
Cases  for  Binding  Volumes  I.  and  II.  of  this  periodical,  pr^ce  2ii.  each. 

AlIj  persons  failing  to  obtain  a  regular  supply  of  this  journal  throiurli 
their  local  agent  may  insure  its  prompt  receipt  upon  the  day  of  pubtign. 
tjon  by  forwarding  their  name  and  address  to  the  publishers,  at  75,  Oral 
Queen-street,  together  with  a  remittance  in  accordaDcewiLh  the  subjoiued 
modified  scale  ofsubsoription  (which  includes  postage),  viz.  — 

£.  a.    d. 

One  Year's  Subscription   0  17    6 

Half      „  ,,  0     9    0 

Qu.irter  „  0     S    0 

Subscriptions  in  all  esses  to  ba  paid  In  advance. 

These  terms  practically  abolish  the  charge  for  pustngP.  nnd  those  at 

our  readers  who  bare  hitherto  been  inconvenieneed  by  tbo  apathy  or 

inattention  of  th^r  newsagenta  will  heDCeforth  be  saved  trouble,  annoy- 

once,  and  extra  coat  in  proouring  tbia  jotumJ. 


XiNh  IB,  1810.] 
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0OIBNOB  AND  A  BIJDUOBD  POSTAGE  BATE. 

|E  iruBt  we  shall  not  be  aooaaed  of  self-glorifioatioii 
if  we  attribute  in  some  measure  to  oar  own 
efforts  the  steps  which  are  now  being  taken 
to  obtain  a  reduction  in  the  postal  rate  of 
book  parcels  and  newspapers.  For  we  are 
eevtainly  disposed  to  regard  the  movement  made  last  week  in 
this  direction  as  the  outcome  of  our  remarks  on  this  subject 
nearly  twelve  months  since.  Indeed,  we  may  go  further  and 
say  tliat  we  know  that  some  of  those  who  are  now  agitating 
the  question  were  first  led  to  consider  the  matter  through  an 
artiele  which  appeared  in  these  pages  nearly  a  year  ago. 

In  SccufTino  OpnrioK  of  April  7,  1869,  we  first  called 
aitention  to  the  fact  that  the  existing  regulations  pressed  with 
undue  heaviness  on  the  Scientific  world.  We  then  made  the 
following  observations  in  explanation  of  the  circumstance  that 
our  knowledge  of  Foreign  Scientific  work  is  generally  very  many 
jttonths  behindhand : — *'  Why,  it  will  be  asked,  cannot  ^e  stu- 
dent of  Science  obtain  the  Continental  journals  at  least  a  few 
days  after  publication  P  The  answer  is  too  plain.  It  is  because 
he  cannot  pay  the  postage.  The  subscription  is  in  many  cases 
very  small,  but  the  postage  is  great.  Indeed,  in  one  or  two  in- 
stances the  postage  equals  or  exceeds  the  subscription  to  a  weekly 
periodical.  Thus  the  worker  is  forced  either  to  give  up  the  idea  of 
keeping  himself  au  courant  of  the  researches  of  others,  or 
else  is  compelled  to  wait  till  a  publisher's  parcel,  with  its 
irregularity,  delays,  and  uncertainty  in  delivery,  can  be  found 
to  convey  the  required  work.  In  the  case  of  Scientific  Societies 
the  case  is  an  especially  hard  one.  These  publish  their  own 
transactions,  and  in  exchange  for  Buoh  they  could  obtain,  free 
of  all  charge,  the  journals  and  periodicals  of  all  the  European 
and  American  academies  and  learned  bodies.  But  St.  Martin's- 
le-Grand  stops  the  way ;  the  postage  would  in  itself  alone  be  a 
tax  which  the  resources  of  the  Society  could  not  possibly  meet. 
Thps  Scientific  progress  is  retarded,  while  her  Mz^'esty's  revenues 
are  certainly  not  the  gainer." 

The  words  which  we  wrote  in  1869  require  no  change  in  1870, 
unless  indeed  it  be  an  alteration  which  would  give  them  more 
force  and  emphasis.  Since  then,  we  have  made  ourselves  ac- 
quainted with  the  financial  affairs  of  some  of  the  less  pecu- 
niarily prosperous  of  our  Scientific  Societies,  and  we  have 
learned  that  many  of  them  are  prevented  from  receiving  the 
UVanaacHona  of  kindred  associations  on  the  Continent  by  the 
very  heavy  postage  which  the  exchange  of  such  Transactions 
would  involve.  And  what  a  serious  detriment  to  Scientific 
progress  is  such  a  state  of  things  as  this !  How  much  valuable 
time  and  labour  are  expended — ^how  much  money  is  often  use- 
lessly laid  out  by  Englishmen — in  carrying  out  inquiries  which 
have  already  been  completed  on  the  Continent,  bnt  which  are 
unknown  here  through  the  barrier  which  the  existing  postal 
regulations  place  in  the  way  ! 

Holding,  then,  the  same  opinion  which  we  so  strongly  ex- 

Sressed  last  April,  it  is  with  unfeigned  pleasure  that  we  note 
ie  Marquis  of  Hartington's  reception  of  the  deputation  which 
waited  on  him  last  week  to  request  a  reduction  in  the  rates  for 
newspaper  and  book  parcels.  Without  giving  an  unqualified 
assent  to  the  views  of  the  deputation,  the  Postmaster-General 
intimated  as  decidedly  as  so  high  a  Government  functionary 
could,  that  the  Post-office  authorities  would  give  the  matter 
consideration,  and  that  all  that  could  be  done  would  be 
effected  for  the  benefit  of  the  public. 

We  have  thus  a  promise  of  reform,  which  we  do  not  doubt 
will  ere  long  reach  its  fulfilment.  But  it  may  be  asked.  Did 
the  deputation,  which  so  ably  expressed  the  wants  of  the  general 
poblic,  place  before  the  Marquis  of  Hartington  the  requirements 
of  Scientific  Societies  t  That  they  did  not  must  be  patent  to 
those  who  read  the  report  of  the  interview.     It  was  clear  that 


in  the  statement  made  to  the  Postmaster  the  claims  of  Science 
were  totally  ignored,  and  that  however  desirous  the  members 
of  the  deputation  may  have  been  to  aid  the  interests  of  all 
classes  of  the  community,  they  forgot  altogether  the  too-much- 
forgotten  man  of  Science.  But  as  the  general  principle  of  a 
reduction  in  the  postage-rate  for  parcels  has  been  recognized, 
and  as  the  whole  matter  of  change  of  tariff  is  still  in  embryo, 
there  is  yet  time  for  Scientific  men  to  induce  the  Government 
to  grant  them  that  small  boon,  of  which,  if  withheld,  we  may 
say — 

**  It  not  oBriches  tliem,  and  leaves  n^  poor  indeed." 

The  grant  of  a  reduced  parcel  postage  would,  no  doubt,  benefit 
Science  while  benefiting  the  whole  nation.  But  the  advantages  to 
Science  would  not,  after  all,  be  very  great  if  the  scheme  of  reduc- 
tion be  such  as  the  deputation  demanded.  We  of  the  Scientific 
World  want  much  more,  and  we  believe  that  Government,  by 
complying  with  the  request  of  Scientific  men,  as  has  been  done 
long  ago  in  other  European  States,  would  essentially  enrich  the 
country,  and  would  not  entail  on  the  postal  conveyances  any 
very  serious  excess  of  weight.  What  we  should  wish  to  see, 
then,  would  be  not  only  a  reduction  in  the  postage  on  parcels 
generally,  bnt  also  a  free  delivery  granted  to  all  the  corre- 
spondence of  Scientific  Associations.  This  would  not  add  much 
to  the  work  already  done  by  the  mails,  while  it  would  diminish 
the  expenditure  of  the  funds  of  the  different  Societies,  would 
induce  them  to  communicate  more  regularly  with  the  Continental 
bodies,  and  would  thus  most  materially  advance  the  ends  of 
Science. 

We  do  not  doubt  that  if  a  deputation  composed  of  repre- 
sentatives of  the  different  metropolitan  Scientific  Societies  was 
to  wait  upon  the  Marquis  of  Hartington  and  to  explain  to 
him  the  necessity  for  introducing  some  grant  of  this  kind  into 
any  measure  for  the  reduction  of  the  postal  tariff,  they  would 
find  in  the  Postmaster- General  one  most  willing  to  assist  to  his 
utmost  in  advancing  the  interests  of  Science.  At  all  events ^^ 
the  experiment  is  well  worth  the  trial. 


THE  WEEK. 


-•«•- 


SiiuM  opflBiog  tUf  dapftrtaiMAt.  we  hay*  raceiTed  to  auu»h  MtiiUnee  from 
friend]^  oorreapondenta  in  different  ptrts  of  the  world,  that  we  are  led  to 
belie? •  that  our  readers  may,  with  very  little  trouble  to  themeeWee,  aid  as 
in  making  "  The  Week  "  a  moet  oomprehenaiTe  reoord  of  current  eyente  in 
ihe  adenafle  world.  We  therefore  appeal  to  all  oar  friends  to  lend  us,  not 
merely  their  "ean/*  bat  their  hands,  and  to  send  us  any  weekly  "  jottings  " 
of  interest  relatiye  to  matters  oconrring  in  their  neighboorhood.  "The 
smallest  oontribntlon"  wiU  be  accepted,  and,  serioasly,  the  briefer  snd  more 
terse  the  notes  are  the  better.  Seoretaries  of  sooieties,  metropolitan  and 
povindal,  librarians,  onrators.  leotnrers,  and  tesohers,  may  all  do  something 
m  their  torn. 

[MONG  a  number  of  grants  for  researches  in  Science 
made  to  scientific  men  in  Ireland,  the  Boyal  Irish 
Academy  has  voted  the  sum  of  £25  to  Professor  W. 
King  for  the  purpose  of  making  investigations  on 
the  jointing,  cleavage,  and  foliation  of  rocks.  Some  years  ago 
Mr.  King  was  led  to  conclude,  with  reference  to  the  first  two  of 
these  divisional  structures,  that  rocks  possessing  them  were,  in 
the  first  instance,  divided  by  jointings ;  and,  in  the  next,  oom- 
pressed  or  squeezed  by  a  force  exerted  more  or  less  perpen- 
dicularly to  the  joint  planes  (see  Brit  Assoc,  Report,  1857,  p.  76). 
It  will  be  known  to  our  readers  that,  following  the  late  Daniel 
Sharpe,  Mr.  Sorby  and  Dr.  Tyndall,  each  guided  by  inde- 
pendent observation,  attribute  rock  cleavage  to  pressure  alone. 
Professor  King,  however,  contends  that  this  agent  by  itself  will 
produce  nothing  more  than  a  schistose  structure,  incapable  of 
yielding  the  large  even  surfaces  of  slate.  In  his  opinion,  any 
two  surfaces  belonging  to  a  single  cleavage  division  were  ori- 
ginally the  two  planes  of  a  joint,  which  have  been  so  firmly 
united  by  pressure  as  to  require  mechanical  force  for  their 
separation.     Moreover,  in  fnie  slate-rocks  the  compression  has 
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to  Wag  into  doae  eooUei  the 


vf  T9Xf  fnm  las  tiian  aa  indi  to  wewenl 
im  widtk;  tHot  pcodoeiiig  tbeir  miKiiritfid  dmnonal 
Bat  4aie-iodia»  it  m  well  known,  are  not  always 
expMe  of  being  split  to  tide  extent^  haTing  often  nndearable 
loiBpigaMd  intenpaeei^  forming  tluA  or  imperfeet  slates,— a 
peealiant J  wbidi  is  inexplicaUe  on  tlie  genersll j  reeeiTed  hypo- 
tfc«sb.  IntennpCed  detvage  singnlarlj  cbaracterizes  a  rock 
oemiiiug  at  Bratliaj,  near  AmUeside,  which  will  onlj  split 
along  the  joints  into  flags  aa  indi  or  more  in  thickness.  The 
Brathaj  loek  has  been  eompressed,  as  shown  bj  its  wrinkled 
depontion'Snr&ees,  and  the  oomplete  cementation  oi  its  joint 
planes ;  hot  the  pressure  was  insufficient  to  bring  the  joints 
together*  Professor  King  antieipates  adding  considentU  j  to 
the  data  he  has  already  collected,  elucidating  not  only  the 
abore  dirisional  structures,  but  the  phenomenon  of  rock- 
foliation. 

pBonessofi  Olivse  commenced  his  conrM  of  lectures  on 
Elementaiy  Botany  at  South  E^ensingtou  on  Friday  last.  The 
attendance  was  a  rery  large  one,  but  the  attention  of  the 
audience  was  not  all  that  could  be  desired.  Indeed,  if  we  must 
speak  the  truth,  it  would  be  an  advantage  if  some  of  the  young 
ladies  on  the  upper  benches  would  aroid  the  **  school-girlish- 
ness"  which  they  display.  Silence  and  careful  attention  to  the 
lecturer  are  much  to  be  desired.  Their  half-whispered  gossip,  de 
omnibus  rebus,  though  not  detected  by  the  Professor,  is  ex- 
tremely irritating  to  those  ladies  who  really  wish  to  learn 
botany. 

Tne  Quekett  Microscopical  Club  appears  to  be  a  success 
which  more  than  realizes  the  best  hopes  of  its  original  pro- 
jectors. It  gave  its  annual  soiree  on  Friday  evening  last,  in 
the  rooms  of  University  College,  and  displayed  a  number  of 
objects  which  were  not  only  generally  interesting  to  the  scien- 
tific visitors,  but  in  some  measure  marked  the  progress  of  the 
science  of  microscopy  during  the  year.  We  observed,  too,  what 
we  think  a  rery  excellent  idea,  that  each  visitor  was  famished 
with  a  plan  of  the  rooms  in  which  the  conversazione  was  held. 
By  this  means  the  guests  were  enabled  without  confusion  to 
visit  the  particular  departments  in  which  they  were  interested, 
and  were  thus  saved  much  time  and  trouble.  The  secretary 
and  officers  deserve  considerable  credit  for  the  management  of 
the  entertainment.  In  connection  with  this  society  we  may 
mention  that  at  the  next  meeting,  on  the  25th,  Mr.  M.  C.  Cooke 
will  read  a  paper  on  microscopic  moulds,  illustrated  by  diagrams 
and  specimens.  Mr.  Cooke  is,  after  Mr.  Berkeley,  our  highest 
British  authority  on  the  subject,  and  we  feel  sure  that  those 
who  hear  this  paper  will  learn  many  facts  of  interest  and  im- 
portance in  connection  with  a  subject  which  to  physicians  and 
microscopists  is  so  franght  with  problems  of  importance. 

Some  think  that  fangi  have  to  do  with  the  propagation  of 
epidemic  diseases,  but  be  that  as  it  may,  we  may  mention  that 
an  affection  which  deserves  to  be  studied  in  its  fnngological 
aspects — the  foot-and-mouth  disease — has  made  its  appearance 
in  several  fresh  places  in  North  Staffordshire  within  the  past 
few  days.  Its  effects  have  been  felt  most  severely  on  the  west 
side  of  the  Potteries,  where  there  have  been  numerous 
outbreaks. 

TuE  official  staff  of  the  Mint  has  lately  undergone  so  many 
serious  changes  that  it  does  not  surprise  us  to  find  that  the 
Mint  itself  is  soon  to  be  transferred  bodily  to  a  new  site.  In 
answer  to  a  question  put  by  Mr.  J.  B.  Smith,  the  other  night, 
in  the  House  of  Commons,  Mr.  Lowe  stated  that,  before  long, 
^uH  Mint  would  be  removed  from  Tower-hill  into  the  interior  of 
Iiondon. 

The  Mslboume  Argus  gives  us  farther  accounts  of  the 
wonderful  results  of  diamond-mining  in  Australia.  We  learn 
that  about  the  middle  of  December  another  very  fine  lot  of  121 
diamonds,  from  the  ground  of  the  Mndgee  Gold  and  Diamond 


Company,  were  xeeeiTed  by  the  aumager,  Mr.  W.  H.  Tackett, 
throogh  Aa  Bank  of  Yietoria.  One  beautiful  stone  wei^ied 
2\  eanta.  In  order  to  ertend  their  operations,  the  company 
have  pnidiaBed  a  steam-engine.  Since  the  departure  of  last 
mail,  the  Anstralian  Diamond  Mines  Company  have  been 
steadily  podnng  on  their  woiks,  and  have  obtained  with  ooe 
machine  171  diamonds  and  38  ok.  of  gold.  The  yield  of  gold 
has  more  than  paid  the  working  expenses  during  the  month. 
The  171  diamonds  will  be  sent  to  the  company's  agent  in 
London  by  the  outgoing  maiL  This  parcel  will  make  the  total 
quantity  sent  to  England  759  stones.  Two  of  the  compaBj's 
machines  have  been  idle,  owing  to  the  breakage  of  copper 
sieves;  bat  th^  wiU  be  at  work  again  m  about  a  we<^s  time. 
The  six-carat  dtamond  finind  in  the  Australian  Diamond  Com- 
pany's ground,  and  sent  to  Eur<^  to  be  cut»  was  retnned  to 
Mdbonrne  by  the  last  maiL  It  has  been  cut  down  to  a  diamond 

\  ci  3^  earatSp  and  is  an  exquisite  specimen  of  brilliancj  and 
purity.  It  possesses  an  exceptional  value  as  the  first  large-siEed 

i  Anstralian  gem  discovered,  and  is  highly  praised  by  the  lapi- 

I  daries  through  whose  hands  it  has  paraed. 

On  Thursday  last  a  deputation  waited  on  the  Home  Secre- 
tary to  urge  on  him  and  the  Government  the  necessity  of 
passing  an  Act  to  amend  the  Medical  Act  of  1858.    The 
deputation  represented  between  nine  and  ten  thousand  mem- 
bers of  the  medical  profession — ^in  fact  nearly  one  half  of  the 
faculty, — and  was  apparently  very  favourably  received.   We 
quite  sympathize  with  the  views  of  the  deputation.    Anything 
more  clumsy,  more  inefficient^  or  less  broad   in  its  politioal 
principles  than  the  Act  of  1858  it  would  be  difficult  to  con- 
ceive.     It  has   cost  the  profession  some  hundred  thoosand 
pounds,  it  has  taxed  severely  those  who  can  least  affind  it,  and 
has  done  nothing  that  could  not  have  been  effected  at  the  cost 
of  a  few  hundreds.     It  is  not  too  much  to  say  that  the  existing 
plan  of  medical  education,  while  it  is  no  guarantee  to  the 
public  of  the  skill  of  a  medical  man,  is  a  disgrace  to  the  noblest 
craft  among  us,  and  a  blot  on  the  vaunted  phUosophy  of  the 
century.    It  is  cumbrous  without  being  comprehensive,  and 
while  unequalled  in  its  severity,  it  is  unsurpassed  in  the  in- 
security it  offers  to  the  public.     It  is  a  tree  that  has  borne  bad 
fruit.     Let  us  lay  the  axe  to  its  roots. 

Thb  tramway  models  on  view  at  35,  Parliament-street  deserre 
attention  from  all,  whether  students  of  mechanics  or  not, 
especially  as  we  are  soon  to  have  the  real  tramways  at  woik 
on  our  London  streets.    The  line  between  Whitechapel  and 
Bow  will  probably  be  the  first  finished.     The  ear  to  be  used  is 
very  similar  to  that  seen  in  America — handsome,  comfortable, 
roomy.     It  will  convey  twenty-eight  outside  passengers  and 
twenty-two  "  insides,"  affording  to  all  ample  seat-space  and 
opportunity  of  passage  without  the  inconvenience  whidi  the 
ordinary  means  of  conveyance,  especially  on  a  wet  day,  inflicts. 
The  fare  is  fixed  by  Act  of  Parliament  at  a  penny  per  mile^ 
with  an  understanding  that  the  charges  may  at  any  time  be 
revised  by  the  Board  of  Trade.     AlUiough  the  tramway  car- 
riage is  narrower  externally  than  an  ordinary  omnibus,  it  is 
12  in.  wider  within, -and  very  lofty.     As  one  horse  on  a  tram- 
way is  said  to  be  equal  to  four  on  the  road,  the  huge  vehicle 
will  be  easily  drawn  by  the  customary  pair.    The  promoien  of 
the  modern  schemes  have  no  doubt  of  their  ability  to  avoid  any 
hindrance  or  damage  to  the  common  street  vehicles.     The  rails 
being  level  with  the  sur&ce  of  the  road,  a  carriage  wiU  be 
able  to  cross  them  without  endangering  its  springs,  as  was  the 
case  with  Train's  ill-fated  system,  while  the  f-in.  groove  in 
which  the  flange  of  the  car-wheel  runs  is  too  narrow  to  entrap 
the  flimsiest  wheel  of  the  most  elegant  vehicle. 

The  last  number  of  the  Jov/mal  of  the  8t^xH$tieal  Society 
of  Ireland  contains  some  very  valuable  papers.  Among 
them  we  may  especially  refer  to  those  of  Mr.  W.  J.  Hancock, 
on  the  Laws  of  Massachusetts  regulating  the  Business  of  In- 
surance Companies,  and  by  Dr.  MapoUier,  on  "  the  Dublin 
Hospitals,  their  Grants  and  Governing  Bodies." 
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SiONOB  MiBAGUA,  the  well-known  Italian  profesaor,  has 
JDBt  made  a  most  cnrions  gifb  to  the  Anatomical  Mnsenm  of 
Naples.  It  consists  of  the  skulls  of  ten  criminals,  a  few  of 
which  had  remained  daring  more  than  sixty  years  stuck  np  on 
the  walls  of  Castel  Capuano,  a  monument  of  the  barbarous 
ages.  The  professor  has  added  to  this  gifb  an  authentic  his- 
tory of  the  skulls,  accompanied  by  various  physiological  and 
anatomical  considerations  on  their  appearance;  and  he  pur- 
poses to  adopt  this  as  the  subject-matter  of  a  course  of  lectures 
which  he  will  shortly  deliver  at  Naples. 

AccoBDiKO  to  LUhi,  a  German  photographic  journal,  photo- 
graphy is  being  employed  by  the  Prussian  Government  for  the 
same  purpose  as  in  the  War  Department  in  this  country ;  for 
the  production,  namely,  of  records  of  shot-and-shell  practice 
against  iron  plates.  A  shield  constructed  by  M,  Gruson  has, 
it  is  said,  been  destroyed  by  the  effect  of  ten  shots  from  a  96- 
poander  gun  at  200  paces. 

The  Working  Men's  Club  and  Institute  Union  have,  with 
permission  of  the  authorities,  arranged  for  a  series  of  visits  to 
the  national  museums  on  Saturday  afternoons  for  tfte  members 
of  workmen's  clubs.  The  important  feature  connected  with 
these  visits  is  that  in  each  case  the  party  will  be  under  the 
guidance  of  some  gentleman  specially  qualiiied  to  afford  instruc- 
tion in  some  particular  branch  of  science  and  art.  To  enable 
the  great  majority  of  the  visitors  to  these  valuable  national 
collections  thus  to  learn  something  of  the  history  and  nature 
of  the  objects  they  see  there  is  a  real  service  to  the  cause  of 
popular  instruction.  A  party  of  fifty  workmen  were  thus 
enabled  to  pay  a  visit  to  the  Egyptian  Department  of  the 
British  Museum  on  Saturday,  under  the  kind  guidance  of  the 
diatiuguished  scholar,  Samuel  Sharpe,  Esq.  We  are  requested 
to  state  that  the  "  Olub  Union  "  will  be  very  glad  to  have 
similar  valuable  services  from  other  gentlemen  for  visits  to  the 
national  collections. 

At  the  usual  monthly  meeting  of  the  Boyal  Botanic  Society' 
held  on  Saturday,  Mr.  Charles  Robert  Turner  in  the  chairt 
eight  new  fellows  and  members  were  elected  by  ballot,  and  the 
names  of  the  following  candidates  were  read  : — Miss  Emily  J. 
Samuel,  Mr.  Bobert  T.  Firebrace,  Mr.  James  Burns,  Mr.  G. 
Grampton,  Mr.  Henry  Cutler,  Mrs.  Farman,  Mr.  G.  Sangster 
Green,  Mr.  Henry  Brooks,  Mr.  Thomas  Cope,  Bear- Admiral 
Bamett,  Sir  George  Brooke  Middleton,  Bart. 

Thx  Spring  term  of  the  Working  Men's  College  commenced 
on  Monday  evening.  Elementary  and  advanced  classes  were 
formed  in  arithmetic,  algebra,  geometry,  book-keeping,  English, 
French,  German,  Latin,  and  Greek  grammar  and  literature, 
English  history,  the  use  of  the  microscope,  astronomy,  physio- 
logy, music,  and  drawing.  To-morrow  a  general  meeting  will 
be  held,  wh^  the  principal,  the  Bev.  Professor  Maurice,  M.A. ; 
the  vice-principal,  the  Bev.  Professor  Brewer,  M.A.,  Mr.  Thomas 
Hughes,  Q.C.,  M.P.,  the  Bev.  Llewelyn  Davies  Bevan,  LL.B., 
and  other  gentlemen  will  address  the  students.  On  Saturday 
next  Mr.  Nevil  S.  Maskelyne,  M.A.,  Keeper  of  the  Mineralogy 
Department  of  the  British  Museum,  will  deliver  the  first  of  a 
coarse  of  lectures  on  "  Crystals." 

The  Photographic  News  has  pleasure  in  announcing  that  the 
silver  medal  of  the  Bengal  Photographic  Society  has  just  been 
awarded  to  Messrs.  Bobinson  &  Oherrill  for  "  the  best  series  of 
six  landscapes  or  portraits  taken  and  printed  out  of  India." 

CuBiousLT  enough,  while  the  deputation  referred  to  elsewhere 
is  trying  to  induce  Gk>vernment  to  made  a  radical  reform  in 
medical  education,  a  body  called  the  Medical  Teaehera*  Aseocio' 
Hon^  dissenting  from  the  view  of  its  first  president,  Mr.  Simon, 
has  been  trying  to  bolster  up  the  existing  scheme  by  an  infinite 
number  of  modifications  of  detail,  which  are  gratifying  to  the 
small  minds  of  some  of  the  older  pedagogues  of  the  profession. 
We  notice,  however,  that  at  the  next  meeting  some  matters  are 
to  be  discussed  which  show  that  the  young  blood  of  the  asso- 


ciation is  asserting  itself.  Among  the  agenda  for  the  meeting 
on  Friday,  No.  3  is  as  follows : — "  To  consider  the  following, 
proposition  of  the  Council  in  regard  to  schedules : — '  That 
after  the  establishment  of  an  efficient  system  of  examinations, 
it  would  be  expedient  that  the  certificates  of  attendance  on 
lectures  required  by  the  examining  boards  should  be  abolished.' " 

In  our  leader  on  the  Albert  Hall  of  Arts  and  Sciences  we 
pointed  out  the  monstrous  absurdity  of  pretending  to  advance 
Science  by  spending  a  lot  of  money  in  the  purchase  of  a  Brob- 
dignag  organ.  We  are  glad  to  see  that  one  of  our  musical  con- 
temporaries takes  the  same  view  from  a  purely  scientific  acoustic 
standpoint.  It  says : — "  The  largest  organ  in  the  world  will 
be  the  organ  now  building  by  Willis  for  the  Hall  of  Arts  and 
Sciences,  South  Kensington;  it  will  have  111  sounding  stops, 
independent  of  14  couplers — an  absurd  multiplication." 

M.  Duces  DU  Haubon  continues  his  investigations  in  regard 
to  the  productions  of  colours  in  photography,  and  has  written 
another  note  upon  the  subject,  which  the  Moniteur  de  la  Fhoto- 
graphie  reproduces  in  extenso.  He  has  likewise  forwarded 
further  transparent  specimens  of  his  process. 

Thb  cost  of  material  for  the  bronze  coinage  now  in  use  is 
less  than  £100  a  ton ;  the  cost  of  the  workmanship,  by  con- 
tract, is  about  £50  a  ton,  and  the  pence  are  issued  or  sold  at 
the  price  of  £448  a  ton ;  showing  a  profit  to  the  State  of 
£330,000,  or  equal  to  about  £10,000  annually. 

A  cuBious  instance  of  the  way  in  which  exceptional  cases 
lead  to  alteration  of  standing  rules  has  been  shown  by  the 
University  of  Aberdeen.  In  consequence  of  the  difficulty 
which  occurred  in  the  case  of  a  student  who  was  registered  at 
a  late  period  of  the  Session,  and  whose  vote  turned  the  election 
for  Lord-Bector,  the  University  Court,  on  Tuesday  last,  unani- 
mously agreed  to  the  motion  of  Dr.  Kilgour  that  all  students, 
unless  in  special  cases  approved  of  by  the  University  Court, 
must  matriculate  within  three  weeks  of  the  commencement  of 
the  Session. 

At  the  recent  meeting  in  favour  of  the  proposal  to  encourage 
women  to  adopt  medicine  as  a  profession*  it  was  stated  that 
some  of  the  lady-practitioners  had  their  hands  full  of  work. 
Evil*  disposed  persons  might  think  this  the  "  puff  oblique ;  "  but 
"Honi  8oU*'  We  should  welcome  a  thoroughly  skilled  female 
physician ;  but  we  should  first  like  to  see  some  really  scientific 
women. 

The  Medico-Chirurgical  Society  of  Bologna  has  awarded 
the  Sgarzi  Gaiani  prize  of  2,000  lire  (£80)  to  Professor  A. 
Corradi,  of  Pavia,  for  the  best  work  on  the  improvements 
effected  in  surgery  by  Italians  during  the  present  century. 

His  Grace  the  Duke  of  Buccleuch,  K.G.,  President  of  the 
Boyal  Horticultural  Society,  has  nominated  the  following 
gentlemen  for  Yice-Presidents  of  the  Society  for  the  present 
year,  viz. :— H.S.H.  the  Prince  of  Teck,  the  Lord  Bishop  of 
Winchester,  Lieut.-Gen.  Hon.  0.  Grey,  W.  Wilson  Saunders, 
F.B.S. 

The  United  States  Government  has  recognized  the  danger 
of  the  so-called  paraffin  oils.  A  general  order  promulgated  by 
the  United  States  War  Department  provides  that  hereafter  no 
volatile  oils  will  be  issued  or  used  for  illnminating  purposes  at 
military  posts,  and  all  varieties  of  coal-oil  will  be  regarded  as 
volatile.  In  general,  lard-oil  will  be  supplied  for  issues  of  oil 
authorized  for  the  necessary  illumination  of  military  posts. 

The  President  of  the  Botanical  Society  of  France  in  his  new 
dictionary  has  supported  Mr.  Darwin's  views. 

In  our  report  of  the  Vienna  Academy  in  this  number  it  is 
stated  that  one  of  the  chemical  papers  (on  Feb.  3)  was  pre- 
sented by  Professor  Bedtenbacher.  It  is  with  much  regret 
that  we  have  to  state  that  this  eminent  chemist  is  now  no 
more. 


»' 


gciUTifiC  OMjrioy. 


D(ii*i%i«& 


f  '  ,' 


wM 


-^  ,'.  ,.-n*<j. 


..-l-u    X 


*i*»   -w^-Hfy 


•i        «•  w» 


«>7 


JK  siaAiit;      w 


nfA    Ati,   vifiOr^xvi  jx  'uut  viiir/^!".     Zz  nam   letvaieA  v>  st«l  i 
7  « »*t  tars*  :un«i7  ai%  Vv*i'  *-i^a.  ir.y-'lir%   ajiiLiaSi**  i:r 

*4ii^  *'^i^siae*JlM*  laV^  'jw  '^jmsut^  'Jt  •aftn..*,  *fi*w^,  and  p.i^   Oit 
^f  f^fAT^-Mtrj  tiituw4«  ^  *4(r^i  V#  :Urm  >c«v:k,  It  wu  laderatecd 

if'4ui't  /AVif  W'^  f/vrt4<riM ,  1C\'Ai  if>  W  gi^ea  lor  tke  g^ntnl  ad- 
y4i/w*AWMrA.^  '^^  ^^Aifsraarf  nfi^^cMA^  and   tA«    <.tli<r  i^V.-   to  be 

«*  tK^  Cwf^.  <ft*i-  nr^'ilf^i,  ♦K*  fjppi'.t  t/>  Vi  tns^fat^r  com- 

Ik/HT  V»4  IP/;  «►«  b^^ft  ^jcy/KfA  of, 

7Mit  K^;Ak(m  f}^/f(itwm4»%.  In  fA^  U>  better  |ifn^<«i  shijM 
iMpUn^mf  F<«ft  ^$s^  //>r  tiwt  H'wa  Canal,  liaire  jritt  <»fki«lrQcted 
n  ;»^*V^y^«4«  at  *4^  enrtraft/'^  i«>  ih^  y/r\.  Ihe  new  li^t  is  a 
lU^frti^y  'Vfr^,  fiai^^in^  ^*!rf  tbr«e  i«»«kUy  and  the  illaminating 
«f^|i4irai^«  14  ^0fM\t  t4  Xhfs  fm^  ehm.  The  Umtr,  which  m 
\f*ti'A  ^4  Mad  MtA  «ei»ent,  m  <^  a  light  grej  crAoar, 

h  pifm  «a  fr^aft  pleamire  to  be  a>^Ie  to  utate  thai  Herr  tob 
ihii/i4^f  mhimn  ii\  health  we  reierred  to  reeentl/^  haa  retorned 
lr<«a  /tal/  t/y  §UffMn^  and  haa  reaomed  hia  occapation,  bmg 
»>w  /|tiit«  c</i»faleaeeai. 

Tua  e«tfMw^0jon  whieh  haa  been  laiaad  in  Paria  with  the 
fAfy'/ii  tM  Mtt*\%n%  aeeurtanee  to  the  iamilj  of  the  illaatriooa 
Heafi/lirfarjan  natofaliat,  Hara,  haa  been  attended  with  nnex- 
fretted  mt-jt^tm.  In  the  »paee  of  a  fortni^^i  it  haa  attained  the 
aom  tA  ^/////  franea  —an  amoont  which,  aaya  the  Lancet,  ia 
i\miA  Mnriaoai  in  VrtkWAt  «▼<»  when  Uie  object  of  a  aobacrip- 
Vnm  Sn  m/M  Qf^<mt  and  mentoriooa* 

f  jir  r^i^ard  to  the  ifff/irfMnA  iloiiicttltaral  Congre$9  at  Oxford, 
a  f/nrfsniHrn^mi  of  the  (iardenen^  Chronide  aakai  Is  it  not 
jx^Mlble  to  bare  the  help  <A  aotne  (4  the  college  dona  at  a  hor- 
ticaltaral  coti%timn  P  Near!/  all  ottr  great  thinkera,  from  Baoon 
dowfiwar/]i*,  hare  SttHni  fond  of  gardening,  and  Flora'a  light  and 
graceful  garland  haa  lightened  np  and  gladdened  manj  a  brow 
(t\t\ir$mntA  with  the  magnitada  of  mightj  thonghta.  Could  no 
WiUnnmtr  or  atndont  bring  back  theae  great  thinkera,  and  ahow 
in  at*  informing  |«per  their  indebtedneaa  to  horticnltare  P  A 
|Hiper  on  Oxford  horiicuHnral  worthiea,  or  of  great  Oxford  men 
who  hare  found  aolaoa  or  pleaanre  at  Flora's  altars,  would 
yniiQ  a  graeei'ul  welcone  to  the  Royal  Horticultural  Society. 
The  sphere  of  tho  congress  might  also  be  enlarged  to  include 
botfiriy,  whieh  is  an  important  branch  of  education  at  the 
nnirorsitios.  And  horo  Professor  Lawson,  the  Professor  of 
Jioiany,  and  others  of  tho  professors,  could  enrich  the  practi- 
Otis  with  their  learned  lore.  Again,  gardening  as  a  fine  art 
would  bo  a  grand  thomo  for  tho  tongue  or  pen  of  a  Ruskin. 

Wfl  bolioTO  that  all  that  has  been  said  on  the  subject  of 
London  butler  made  from  Thames  mud  is  the  wildest  nonsense, 
but  as  the  following  statement  of  our  contemporary,  the  Bouih 
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^yrfriTTsraa  -d  ^or^ieaitaEal  pmlueta  will  be  giYca 
37  'jut  rTiyrat  Iisoeikw  5iiir*aniitaiaL  Society  of  France  on  the 
iTixL  VL  Kjlj  sgxHL  T\ft  €«ftTmti'fim  wSL  laaft  aix  days,  and  will 
ui  sad  as  z^  Puis  ie  r^idnaaae  sa  tiha  Champa  Elysees. 

S>'jia.  sarrsipaaiieBix  ham  paaaed  httwuja  Lord  F.  G.  Gsfen- 
i^a,  yLF^  Coazarao.  :£  ^le  Gsamifitae  far  the  SatabliBhment  of 
zhjt  *  Yirjcta  7^  G'Jue^  <ff  Saoussw''  aai  the  Endowed  Schools 
ComacHxcoerL  A  noca  oadme  <^  the  adiame  prepared  for 
f  TFsdi::^  toe  CotLs^  cf  ^'"^t*  iir  ToKUura  was  submitted 
to  ifie  C'snrr-iwi-.nm.  W3C  were  atfked  far  their  aaaistance  and 


»kr 


in.  regari  %a  is,  ooik  by  aialing  the  scholarships 
win  prsooriy  be  dbvaiied  by  the  Cooiuiiawion)  teaablo  at 
profGsed  G'J^egs,  mad  tiaa  by  thenr  dsfotiug  to  tihe  endow- 
cf  pradBasoniKfps  aoj  faadm  thai  Hoght  appear  to  them 
£:r  thi»  ^arpoce.  The  Commiaakmcra,  in  replj, 
todr  ecr£al  luimiMaa  ia  the  ofaject  in  view,  and  tbor 
denre  to  do  aH  they  cam  towazda  ita  attamae&t.  Theobject is 
one  of  the  lew  wiiich  the  ^- nwiaiirnr^  eoaaider  ao  importaot 
in  ♦hemarlffa^  and  so  IfkeLy  to cwwaiid  eztenaiTe  public  support^ 
aa  to  lead  them  to  think  thai  it  wooU  be  quite  justifiable  to 
attempt,  in  aoce  ciiea,  the  partial  direnion  to  them  of  the 
fundi  of  endowmenta  now  aoUy  appliad  to  the  traditional 
purpoBM  of  gisiiiBiai  aihimii  Tht  GosaadsaionerB  obserre  that 
they  have  no  power  to  create  new  endowmeata;  but  that  it  is 
within  the  poweia  confened  by  the  Act  to  direct  the  actual 
eottyeraioB  of  any  cxiating  endiwiacnta,  single  or  aggr^te, 
into  aa  institution  aach  aa  a  technical  cdlege. 

Aa  aa  instance  of  the  valne  of  the  micnMCOpe  in  variou 
inquiries  in  which  it  mi^t  be  thooght  of  no  sendee^  we  may 
dte  the  recent  case  of  the  Wdah  fiasting  girl.  At  the  last 
day's  stage  of  the  proeecntion  inquiry,  Mr.  John  Phillips, 
anrgeott,  stated  that  he  aseiated  the  last  witness  to  make  the 
poat*mortem  cTamination,  and  oorroboratad  his  eridence.  Hie 
found  the  right  shoulder  very  mueh  derated,  and  the  mnscles 
more  dereloped  than  the  left.  He  lifted  botii  arms,  and  found 
nnder  the  left  arm-pit  a  hollow  capable  of  containing  a  half- 
pint  bottle.  He  also  examined  toUk  a  miero$cope  the  eofUenit 
of  (he  stomach.  He  recognised  starch  globiUes  in  ahundamee, 
and  several  smaU  pieces  of  hone — either  of  smaU  fish  or  tmaU 
birds.  The  starch  was  most  probably  taken  from  arrovfrooi. 
John  Daniel,  unde  of  the  girl,  deposed  to  haring  offered  her 
water  on  the  erening  before  her  death.  She  turned  away  her 
head,  and  did  not  speak. 

The  new  arrangements  as  to  the  proposed  Abolition  of 
the  Sandhurst  Professorships  are  still  under  consideration. 

A  propos  of  the  proposal  to  reduce  tiie  poatage  on  paroelsi 
Mr.  Graves  made  the  following  motion  in  the  House  of  Com* 
mons  last  night :— *'That  in  the  opinion  of  this  Hooae  it  is 
expedient  to  reduce  the  rate  of  inland  postage  on  printed  mattor 
to  one  halfpenny  for  two  ounces,  and  that  tibe  poatage  on  news- 
papers should  be  likewise  reduced  to  one  halfpenny." 

Tns  Lamcet  has,  in  some  measure,  taken  np  the  side  of  ttie 
students  recently  rusticated  from  the  Queen's  Collie,  Galway. 
We  hope  soon  to  be  able  to  go  impartially  into  ^e  whole  of 
this  matter.  It  is  very  difficult,  amid  such  conflicting  state- 
ments as  those  of  the  two  sides,  to  come  to  any  conclusion. 
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Thx  late  Mr.  Thomas  Smith,  of  aiassingall,  who  died  lately 
at  Ayignon,  has  bequeathed  £5,000  for  bailding  a  rnQseum, 
picture  and  scalpture  gallery,  and  artisans'  reading-room  and 
library,  in  Stirling. 

Livikostone's  supplies  have  not  yet  reached  him.  The 
following  letter  from  Sir  Eoderick  Murchison  will  explain 
why : — "  By  a  letter  from  Dr.  Kirk,  at  Zanzibar,  dated  so  late 
as  the  7th  of  Tebruary,  1870,  I  regret  to  learn  that  an  out- 
break of  cholera  along  the  east  coast  of  Africa,  and  extending 
for  some  distance  into  the  interior,  has  for  the  present  impeded 
the  transmission  of  those  supplies  and  porters  to  Dr.  Living- 
stone which  the  Earl  of  Clarendon  had  directed  to  be  sent  to 
him.  While  the  loss  of  life  has  been  fearful  at  Zanzibar  and 
on  the  coast  north  and  south  of  it,  and  has  also  extended 
inland  to  XJgogo  and  TJniamezi,  let  us  cherish  the  hope  that 
the  epidemic  has  not  reached  Ujiji  on  the  Lake  Tanganyika, 
where  the  great  traveller  has  been  for  some  time  stationed.  In 
this  case,  though  the  consummation  of  his  labours  is  neces- 
sarily delayed,  he  may,  I  trust,  under  the  protection  of 
Providence,  escape  from  this  new  and  unexpected  visitation,  as 
he  has  from  all  the  previous  perils  which  he  has  successively 
encountered." 


A  NEW  INSECT :   COCCUS  FL0CCIFSBU8. 

HE    following    remarks    appear    in    the    Gardeners* 
Chronicle  from  the  pen  of  "I.  0.  W. "  i — 

The  various  instincts  exhibited  by  different  species 
of  animals,  for  the  due  protection  and  nourishment 
of  their  eggs  and  newly-hatched  young,  afford  some  of  the  most 
interesting  peculiarities  for  the  notice  of  the  lover  of  Nature. 
These  instincts  are  nowhere  displayed  under  so  many  and  such 
diversified  forms  as  among  the  multitudinous  tribes  of  insects. 
From  the  dragon-fly,  which  simply  drops  its  eggs  into  the  pond 
of  water  from  which  it  has  but  recently  emerged  in  the  winged 
state,  and  in  which  its  young  as  soon  as  hatred  will  be  sure 
to  find  an  ample  supply  of  food,  to  the  gnat,  which  glues  them 
together  and  also  deposits  her  eggs  in  water,  but  arranges 
them  so  as  to  form  a  little  floating  boat ;  or  to  the  scarabseus, 
which  incloses  its  egg  in  a  mass  of  excrement  which  serves  its 
young  for  food,  and  which  it  rolls  into  a  perfect  ball  coated  with 
sand  and  then  buries  beneath  the  surface  of  the  ground  ;  thence 
to  the  ichneumon,  which  bores  throngh  solid  wood  with  its 
ovipositor,  in  order  to  deposit  its  eggs  in  the  body  of  a  living 
wood-boring  larva,  upon  the  fatty  matter  of  which  its  young 
will  feed ;  and  onwards  to  the  bee  or  wasp,  which  rear  most 
wonderful  structures  for  the  reception  of  eggs  and  storing  of 
food  for  the  community,  there  is  a  successive  development  of 
mental  activity,  so  to  speak,  which  cannot  fail  to  rivet  our  at- 
tention. Others,  again,  envelop  their  eggs  in  extraneous 
matters  for  their  protection  \  thus  a  not  uncommon  species  of 
British  moth,  which  is  remarkable  for  a  large  tufb  of  hair  at  the 
extremity  of  the  body^  forms  a  nest  with  these  hairs,  in  the 
midst  of  which  she  deposits  her  eggs  ;  whilst  some  of  the  species 
of  Coccidee  actually  develop,  out  of  the  pores  of  the  exterior  in- 
tegument of  their  bodies,  a  waxen  matter  having  a  cottony 
appearance^  which  they  employ  in  the  same  manner.  This 
brings  me  to  the  subject  of  the  present  article.  My  attention 
was  directed  in  the  early  part  of  last  July  to  certain  white  oh* 
jeots  upon  the  leaves  and  stem,  and  even  upon  the  sticks  used 
for  support  of  the  twigs,  of  a  camellia.  They  were  oblong, 
generally  curved,  about  one-third  of  an  inch  long,  and  had  all 
tiie  appearance  of  the  droppings  of  some  small  bird,  one  end 
being  thickened  and  rounded.  On  examination  I  at  once  de- 
tected them  to  consist  of  the  waxy,  cotton-like  secretion  of  a 
species  of  Coccus,  of  which  I  had  previously  met  with  no  notice 
in  works  of  economic  entomology ;  and  on  carefully  looking  at 
the  thickened  end  of  the  mass,  I  found  the  minute,  shrivelled-up, 
and  brown  remains  of  a  female  scale  insect.  The  elongated 
floooose  mass  was  convex  on  its  upper  surface,  having  a  slight 
depression  running  along  the  middle  of  the  back,  and  also  a 


fainter  one  along  each  side;  it  had  also  the  appearance  of 
transverse  but  curved  impressions,  so  that  it  might  almost  be 
taken  for  the  body  of  a  footless  caterpillar.  On  examining  the 
tree  more  closely,  I  fortunately  found  a  female  individual  still 
alive,  and  in  the  act  of  forming  its  floccose  mass.  The  form  of 
the  female  is  broadly  ovate  and  depressed,  the  head  tolerably 
distinct,  without  any  appearance  of  antennas  or  legs  visible 
from  above.  Having  only  found  this  single  female  in  the  act 
of  forming  its  mass,  I  was  unwilling  to  disturb  it  to  examine 
the  underside  of  its  body,  in  order  to  see  the  structure  of  its 
legs,  antennas,  and  sucker.  The  hind  part  of  the  body  is 
covered  with  minute  particles  of  exudation,  giving  it  the  ap- 
pearance of  having  been  powdered  with  minute  grains  of  moist 
sugar.  The  insect  was  of  a  pale  greyish  buff  colour,  the  hinder 
part  of  the  body  having  a  slight  fleshy  tinge,  and  the  lateral 
parts  being  freckled  with  fine  dark  lines  meeting  and  forming 
cells.  From  the  hind  part  of  the  body  of  the  female  was  pro- 
truded a  mass  of  the  floccose  white  matter  above  mentioned, 
extending  backwards  about  half  the  length  of  the  insect,  and 
exhibiting  a  few  of  the  transverse  compressed  lines,  evidently 
formed  by  the  downward  pressure  of  the  extremity  of  the  insect's 
body  upon  the  soft  waxy  matter.  Hence  it  is  evident  that  the 
mass  is  gradually  protruded  backwards  until  it  is  three  or  four 
times  larger  than  the  whole  body  of  the  insect  itself.  On 
carefully  examining  the  floccose  mass  with  a  microscope,  an 
immense  number  of  minute  eggs  were  found  imbedded  in  it,  and 
which  were  hatched  within  a  few  weeks  after  my  discovery  of 
the  animal.  This  event  took  place  during  my  absence  abroad, 
and  on  my  return  I  found  the  bottom  of  the  box  in  which  I 
had  placed  the  insect  covered  with  minute  powder,  which 
proved  to  consist  entirely  of  the  dead  bodies  of  the  extremely 
minute  yonng,  which,  having  no  means  of  escape,  and  wanting 
a  due  supply  of  food,  had  died.  Although  I  had  nowhere  be- 
fore seen  this  insect  in  any  English  conservatory,  I  detected  it 
shortly  afterwards  on  Camellias  in  the  gardens  of  my  friend 
Dr.  Yerboren,  at  Hooghtlands,  near  Utrecht,  in  Holland, 
where,  however,  it  had  not  previously  attracted  attention. 
From  the  preceding  remarks  it  will  be  evident  that  these  beauti- 
ful trees  ought  to  be  carefully  examined  in  the  middle  of  the 
summer,  at  which  time  the  parasite  is  especially  visible,  on  ac- 
count of  its  size  and  white  colour,  and  the  earlier  the  floccoso 
mass  is  discovered  and  burnt  the  safer,  as  the  eggs  are  deposited 
in  the  midst  of  the  mass,  and  are  hatched  very  shortly  after- 
wards, the  period  of  hatching,  of  course,  depending  on  the  heat 
of  the  weather  at  the  time.  We  have  still  to  speak  of  the  early 
states  of  the  insect,  and  its  mode  of  attacking  the  Camellia, 
but  in  the  mean  time  propose  for  it  the  name  of  Cocms 
flocdferus. 

A  CONVENIENT  ANEMOMETER. 

R.  CASELLA  has  introduced  a  very  handy  anemo* 
meter  which  has  already  received  the  approval  of 
hygienic  meteorologists  and  physicists.  It  is  an 
instrument  which  might  be  employed  with  the 
greatest  advantage  in  hospitals  and  other  large  buildings.  Its 
object  is  to  register  the  quantity  of  air  which  passes  through 
the  building,  and  as  all  real  ventilation  must  be  based-  on  the 
estimate  of  this  quantity,  the  apparatus  is  one  having  a 
thoroughly  practiciJ  application. 

It  was  first  constructed  for  Dr.  Farkes,  F.R.S.,  of  the  Royal 
Victoria  Hospital,  Netley,  for  measuring  the  state  of  ventilation 
in  that  large  military  establishment,  and  declared  to  be  the 
most  perfect  instrument  of  the  kind  in  use.  Since  then  it  has 
been  adopted  in  our  Houses  of  Parliament,  the  United  States 
Senate,  several  of  our  northern  mines,  and  many  of  the  leading 
prisons  and  hospitals  throughout  the  country. 

The  graduations  for  each  instrument  are  obtained  by  actual 
experiment  by  means  of  machinery  made  for  the  purpose,  so 
that  the  indications  of  all  are  as  comparable  with  each  other 
as  the  weight  or  measure  of  ordinary  substances. 


SGIBNTIFIC   OPINION. 


[Mutk  II,  ISO. 


TIm  mdioUioiu  an  duMra  bj  bmuw  of  tlie  Uige  dial  and 
kaad,  aad  fin  RuUer  odm,  h  iliown  id  the  anmrtrf  pUlc 
ni«  whok  ammfmnM  of  tlw  Ufp  dial  ia  divided  into  100 
parta,  aad  lepreaeata  tlw  nnmba-of  betnp  to  100  traveraed  hj 
the  eoncat  erf'  air.  The  five  amaller  dial*  are  each  divided  into 
toi  part*  ooij,  one  rerolDtkni  of  eacli  being  eqoal  to  tea  of  the 
pi««»ding  dial,  and  repreaentiiig  1,000, 10,000, 100.000, 1,000,000. 
and  10,000/)00  rcapcetiTdr.  Bj  meaiu  of  the  large  dial  the 
low  Tdoeitj  of  oO  ft.  per  minute  ia  meaiored.  and  bj  the 
amaller  onea  eontiiiiioaa  regiatratjon  i*  extended  np  to 
10,000,000  ft,  or  IJfJS  milea,  being  practicJly  beyond  what 
the  moat  extended  obeaerrationa  can  reqnire,  whilat  jewelling 
in  the  moat  aenaitiTe  pauta  tnnirea  the  ntmott  ddicacy  of  actim. 


Bj  moving  the  amall  cateh  a  backwarda  or  forwarda,  the 
work  ia  pat  in  or  out  of  gear  withonl  affecting  the  action  of 
the  faoB  i  tbis  prevcnta  the  ipjnrioaa  cflfect  of  atoppin;;  them 
•uddeoly,  and  enables  the  observer  to  begin  or  end  his  obaerva- 
Uona  to  a  iecond.  A  Bmall  handle  witb  nnivorial  joint  accom- 
poniea  the  inrtrnment,  and  may  be  vcrewed  in  at  the  baae  ;  by 
putting  a  stick  tbrongh  this  it  may  be  raisod  or  lowered  to  any 
required  height  and  used  in  euij  position. 

To  nse  the  air-meter,  write  down  the  position  of  all  the 
bands.  For  this  purpose  place  the  ioBtroment  before  yon,  with 
the  0  on  the  outer  circle  facing  yon.  The  first  circle  on  the 
left  band  indicates  hnndreds  of  feet,  the  neit  thouaauds,  the 
third  tens  of  thousands,  the  fourth  huDdreds  of  thousands,  and 
the  last  circle  to  the  right  of  the  0  marks  millions.  Begin  to 
write  down  the  position  of  the  hands  with  the  million  circle, 
and  then  go  round  from  right  to  loft,  always  writing  down  the 
lowest  of  the  two  numbers  if  the  hand  is  between  two.  Let  us 
say  that  the  hand  on  the  million  dial  is  at  0,  the  one  hundred 
thousand  between  2  and  3,  the  ten  thousand  between  7  and  8, 
the  thousand  between  1  and  2,  the  hundred  at  5,  and  the  large 
hand  which  marks  nnits  and  tens  at  73.  The  million  hand 
would  be  omitted,  as  it  has  not  reached  1,  and  the  remaining 
numbers  would  run  271,573.  The  inatroraent  ia  then  put  in 
the  onrrent  to  be  measured,  and  when  removed  after  a  given 
time,  is  read  in  the  same  way;  the  first  being  deducted  from 
second  reading  giires  the  velocity  (uncorrected)  in  feet  during 
the  time.  A  simple  table  is  provided,  by  menus  of  which  fin 
strict  observations)  allowance  may  be  made  for  the  difference 
caosed  by  inertja  at  high  and  low  velocities. 


THE  BRIMSTONE    BUTTKBFLY   {GONEPTERYK 
RHAMNI). 

BX  li.  L^DDlMAIf. 

■  His  coQimou,  but  very  delicate,  butterfly  is  one  which 
cannot  fail  to  strike  even  the  yonngest  beginner  in 
entomology.  Not  long  afl^r  this  paper  hns  met  the 
eyea  of  the  reader,  the  brimstone  butterfly  will  be 
thinking  of  taking  his  "spring  tour;"  for  no  sooner  has  the 
sunny  weather  set  in,  than  our  "  yellow  friend  "  will  wake  up 


&0(D  his  long  winter's  alecp,  and  wing  hia  course  madly  tbrongh 
the  "  aweei  primrose  deflB."  Tis  then  the  entomologijt,  whij 
has  been  pent  np  for  a  hmg  period  sjnongst  "  bricka  ud 
mortar,"  and  has  doabtleas  spent  a  great  part  of  his  time  h. 
arranging  his  captores,  Ac,  and  making  new  resolatiana  fur 
improvemoit  (as  the  proprietors  of  the  2(<itiiriU>''i  Sil'B  I 
have  done,  and,  we   are  hi^py  to   find    ha  ceded    m 

aally  forth,  net  in   hand,   intu  the  oonntry        es         read  h 
wood   or  cop[nc«,  in    aeaith   of   the    fas 
Bhamni.     But  dionld  he  not   meet  w  th 
botterfly,  he  may  enjoy  the  charms  of  i, 
visittng,  perh^M,  aome  spot  dear  to  his  m  □ 
able  incideut ;  and  tJie  health  of  an  ezhilara.        vsjX   u  wci 

Dtmbtleas,  moat  of  my  readers  are  awa  ba  thit  osk 
wherever  it  ocenra,  is  one  of  the  most  e<nnm  n  b   tc 

fiiea  1  but  the  male  by  far  exceeds  the  temal  a  b  daau  ui 
yon  may  often  take  a  dozen  males  of  this  butterfiy.  and,  per- 
haps, not  a  single  female  will  be  seen.  The  llight  of  the  brim- 
straie  ia  a  vtij  peculiar  one,  and  has  a  grtat  reeemblisce  tu 
IJiat  of  the  large  white  cabbage  (Fieri*  £n:^-'i-:''.]  -,  and  bbimld 
the  entomidogiat  not  anooeed  in  "  bagging  "  bim  at  the  Erit 
strike,  he  moat  patiently  wait  for  another  cbancc,  far  be  u 
almoat  safe  to  oome  back  agun  after  a  few  niinnte^,  m  lie  hii 
a  great  habit  of  repeating  the  same  jooruey  for  eomitimis 
UBreral  honra. 

The  e^s  of  the  Brimstone  are  laid  in  the  month  of  April  cm 
the  young  shoots  of  the  backthom  (£Aamti">>  cii'h'iTtv-ai],  and 
are,  like  the  perfect  insect,  of  a  yellow  ooloar.  These  h&tcb  tt 
the  latter  part  of  May  or  the  beginning  of  June,  and  bj  tile 
end  of  Jane  or  the  eaHy  part  of  Joly,  the  caterpillars  arc  full 
fed.  The  caterpillar  is  velvety,  and  of  a  pole  greea  in  colour, 
with  a  stripe  of  a  whitish  hue  running  along  each  aide.  lU 
shape  ia  rounded  above,  and  somewhat  flatter  uodetneilb. 
When  full  fed  it  fastens  itself  by  a  silken  belt  round  the  middlu 
to  the  sleme  of  the  backthom,  and  turns  tu  a  chrysalis  o(  ii 
delicate  green  colour,  pointed  at  both  head  and  tail,  which  sftei 
a  short  time  changes  to  a  dullish  jellow- 

The  butterBy  cornea  out  early  in  Angn^t,  and  is  ho  «i)\ 
known  by  all  as  to  require  no  description.  In  order  to  sectlit 
Brimstone  butterSy  to  the  best  advantage  it  is  neceseary  to 
leave  the  busy  hum  and  bustle  of  towns,  and  take  np  a  poaition 
in  a  clover-fidd,  for  there  the  Brimstone  Iotos  to  re<e1<  l" 
snch  a  spot  as  this  yon  may  enjoy  the  luxury  of  scoating  Iht 
Bweet  and  delicious  perfume  of  the  olover,  aui!  porhapa,  \iyvxj 
of  a  change,  that  of  a  pipe  of  the  "  fragrant  wtod,"  and  leait 
your  eyes  on  its  golden  glories.  You  will  Gnil  no  great  diffi- 
culty in  detecting  our  "  yellow  friend  "  as  ho  wingu  lus  wsj 
over  the  purple  carpet. 

The  individuals  of  this  butterfly,  observed  in  thi!  spring,  an 
the  hybernated  specimem.  The  Brimstone  lias  been  ecronc- 
oQsIy  supposed  by  some  to  be  double-brooded ;  but  the  javenil« 
entomologist  must  not  be  led  into  snoh  a  mistake  aa  thia.  Till 
"plum^e"  of  those  seen  in  the  spring  (in  most  cases)  cer. 
toinly  looks  qnite  asfreshasif  they  bad  not  long  c.^ merged  IVam 
the  ehrjantis,  and  not  bo  "  shabbily  attired  "  as  one  migU  bo 
led  to  snppoee  after  a  long  winter's  sleep. 

The  specimens  appearing  in  early  spring  wcic  said  by  woe 
to  be  the  o&pring  of  those  seen  in  the  antujan,  not  thiolciiig 
between  October  and  April  the  buckthorn  is  ikt<titut«  of  leaviis, 
and,  consequently,  there  is  no  food  for  the  caturjiillars. 

There  is  a  well-known  variety  of  the  Brimslouo  bntterllj 
which  oooors  in  the  south  of  Europe,  India,  &c.,  differing  from 
the  original  type  in  having  a  suffiuion  of  oruagu  on  the  r'>Te- 
wings.  We  are  told  this  variety  has  becTi  described  as  a 
different  species  nnder  ^e  name  of  Gleopatm  ;  but  the  fact  of 
it  haring  been  obtained  from  the  same  batch  uf  eggs  as  Bhamni 
banishes  all  doubt. — Naluraitst's  Note-Book. 


Botanical  BpeolmenB, — A.  H.  Cnrtisa,  Liberty.  Itodfoid  Co.,  Vir- 
ginia, has  botuiioal  specnineoB  (eaiaJosna  fnrnishej)  for  cisbanga  fX  . 
■peoiDisns  of  Minerals,  Geology,  Shells,  and  Instcts.  ' 
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ADDITIONS  TO  THE  MENAGEEIE  OP  THE  ZOOLOGICAL  GABDENS,  BEGENT'S  PAEK. 

Tram  February  27th  to  March  I2th,  1870. 

[The  following  Table  inolades  the  retams  for  two  weeks.    Last  week's  list  did  not  reaoh  ns  till  we  had  gone  to  press. — ^Ed.  8,  0.] 


I!ram«. 


1  Collared  Fruit  Bat  (Qynonoteras  oollaris)    

2  Little  ArmadilloB  (Dasypns  minntns)  S  and  9  ••• 

1  Crested  Gnan  (Penelope  onstata)  

i  Spider 

2  Yolpine  Phalangers  (Phalangista  ynlpina)  9    

1  Feline  DonroQoanli  (Kyotipitheons  felinns)  $  

3  Whydah'Birds  (Vidna  paradisea)  ^  

1  Bed-headed  Cardinal  (Paroaria  lanrata)    

1  Crested  Agouti  (Dasyproota  cristata)    

1  Bearded  lizard  ( Amphibolnms  barbatas) 

1  Bonnet  Monkey  (Maoaons  radiatns)  S 

1  Gbey  Ichneumon  (Heipestes  griseas)  ^ 

1  Hairy-nosed  Wombat  (Phasoolomys  latifrons)   S 

and  ? 

2  Swinhoe*s  Pheasants  (Euplocamus  Swinhoii)   

2  Silver  Pheasants  (Euplocamus  nyothemems)  S   ... 
1  Pallas's  Eared  Pheasant  (Crossoptilon  auritum) ... 

1  Vulpine  Phalanger  (Phalangista  yalpina) 

2  Senegal  TouraoouB  (Corythiax  persa)  ^  and  $   ... 

1  Bose-crested  Cookatoo  (Caoatua  molncoensis) 

1  Marimonda  Spider-monkey  ( Ateles  belzebutb) 

4  Triangular  Spotted  Pigeons  (Columba  guinea) 

6  WeaverBirds    

1  Macaque  Monkey  (Maoaous  oynomolgns)  ^     

1  Crreat  Kangaroo  (Macropus  giganteus)  $     

1  Babbit-eared  Perameles  (Perameles  lagotis) 

1  Blossom-headed  Parrakeet  (Palsoomis  bengalensis) 
1  Bing-necked  Parrakeet  (PaLeeomis  torquata)    

3  Angora  Cats  (Felis  domestioa,  yar.  Angorensis)  ... 

1  Tawny  Eagle  (Aquila  ncBvioides)    

3  Plumbeous  Finches  (Spermophila  plumbea) 

1  Sdater's  Impeyan  (Lophophorus  Solateri)  ^  *     ... 

1  Blyth's  Tragopan  (Ceriornia  Blythii)  ^  •    


Coontry. 


La  Plata  

Central  America  ... 
Ditto 

Brazdl    

West  Africa 

Brazil    

South  America 

Australia 

Continental  India. . . 

India 

Yibtoria,  Australia 

Formosa   

China    

Northern  China  ... 
Australia  

West  Africa 

Moluccas 

Guiana 

West  Africa..  

Africa  

India 

West  Australia    ... 

Hindostan     

India 

Ditto 

Cape  Colony 

Brazil    

Upper  Assam  

Ditto 


How  obtained. 


Bom  in  the  Menagerief 

Presented  by  C.  D.  Bowe,  Esq 

Presented  by  Capt.  J.  L.  Symon  

Ditto 

Born  in  the  Menagerie   

Presented  by  Mr.  C.  GUman 

Presented  by  Dr.  Francis  Wiokstead   . . . 

Ditto 

Purchased 

Ditto 

Presented  by  H.  S.  Carline,  Esq 

Presented  by  W.  Wiggins,  Esq 

Purchased 

Deposited  by  J.  J.  Stone,  Esq.,  F.Z.S. . . . 

Ditto 

Ditto ; 

Presented  by  Capt.  Jas.  N.  Smart    

Purchased 

Presented  by  Arthur  Lewis,  Esq 

Purchased 

Ditto 

Ditto 

Deposited  by  Mrs.  Browolow    

Bom  in  the  Menagerie   

Presented  by  Dr.  F.von  Mueller,  C.M.Z.S. 
Deposited  by  Lieut.-Col.  Seymour,  F.Z.S. 

Ditto 

Ditto 

Presented  by  E.  L.  Layard,  Esq.,  F.Z.S. 

Purchased 

Presented   by  Major  Montagu,  Bengal 

Staff  Corps 
Ditto 


Wh«re  piftoad  in  Oardeaa. 


Monkey-house 
Sloth's  and  Anteater*s 

House 
Eastern  Aviary 
Superintendent's  Office 
Sloth's  and  Anteater's 

House 
Monkey-house 
Western  Ayiary 
Ditto 

Bodent-house 
Beptile-house 
Monkey-house 
Small  Mammal  House 
Wombat-house 

Pheasantry 

Ditto 

Ditto 

Sloth's  and  Anteater's 

House 
Western  Ayiary 
Parrot-house 
Monkey-house 
Western  Aviary 
Parrot-house 
Monkey-house 
E^angaroo-sheds 
Sloth's  and  Anteaters' 
Parrot-house      [House 
Ditto 

Small  Mammal-house 
Eagle  Aviary 
Parrot-house 
Winter  Aviary 

Ditto 


i  Male. 


$  Female.  *  ITeyer  previoiulj  exhibited.  t  Viret  time  of  haTing  bred  in  the  Bodety's  Oardeni. 


FEEDING  TROUT  IN  FISH-PONDS. 


|BOM  the  third  B^ort  of  the  Commissioner  of 
Fisheries  of  the  State  of  Maine,  U.S.,  we  extract  the 
following  in  reference  to  food  for  trout : — 

Bearing  fish  in  small,  private  ponds,  where  they 
must  be  altogether  fed  by  hand,  will  answer  very  well  when 
confined  to  the  maintenance  of  the  yoang  through  the  early 
stages  of  growth,  when  they  would  be  most  liable  to  destruc- 
tion if  turned  loose,  or  to  the  growing  of  a  limited  number  of 
breeding  trout  or  fresh -water  salmon.     But  when  it  comes  to 
raising  fish  for  the  table,  such  management  does  not  promise 
to  produce  cheap  food  for  man,  unless  there  be  found  some 
source  of  food  for  the  fishes  that  shall  be  cheaper  than  any 
that  has  yet  been  proved.     It  may  be  as  easy  to  raise  trout  as 
to  raise  chickens  or  pigs ;   but   in  order  to  furnish  them  as 
cheaply  to  the  market,  they  must  be  grown  on  food  as  cheap 
as  that  which  grows  chickens  and  pigs.     Now  trout  are  cami- 
▼orous — ^so  are  all    other    fishes   with    whose   habits  we  are 
acquainted.     To  be  sure,  many  kinds  will  eat  vegetable  sub- 
stances— bread,  corn,  rice,  and  so  on,  and  it  is  quite  probable 
that  these  matters  contribute  to  their  nourishment ;  but  whether 
there  be  any  species  that  is  mainly  a  vegetarian  is  a  matter  of 
doubt.    Even  gold-fish   are  found  to  grow  sickly  if  deprived 
for  a  long  time  of  animal  food.     But  animal  food  is  expensive, 
at  least  that  which  is  to  be  had  in  the  markets ;  and  as  to 
batclier's    refuse,  the    necessity  of   obtaining    during  warm 
weather  a  fresh  supply  almost  daily  would  greatly  increase  the 
expense.    Besides,  a  tolerable  approach  to  economy  in  the  use 
of  meats,  which  is  sure  to  take  place  with  the  increase  of  popu- 
JatxoD,  and  the  consequent  demand  would  so  far  utilize  many 


parts  of  slaughtered  animals  that  now  go  to  waste,  that  the 
residue  would  hardly  be  equal  to  any  great  demand  from  fish 
growers.  The  food  that  has  generally  been  used  for  trout  is 
Hver.  Some  calculations  regarding  the  profitableness  of  raising 
trout  have  been  based  on  the  supposition  that  liver  can  be  ob- 
tained at  three  or  four  cents  a  pound,  and  at  this  price  it  may 
be  that  trout  can  be  reared  and  marketed  at  a  profit,  but  they 
certainly  would  not  be  cheap,  and  probably  would  be  only 
luxuries.  Yet  parties  engaged  in  trout-growing  in  Massachu- 
setts have  been  paying,  during  the  past  season,  for  ox-liver, 
to  feed  their  young  fry,  ten  cents  a  pound,  a  price  which,  if  the 
liver  were  fed  to  the  larger  fish,  **  would  be  ruinous."  Curdled 
milk  has  been  used  by  some  with  favourable  results ;  and  should 
this  be  found,  on  full  trial,  to  meet  all  the  wants  of  the  fish,  it 
must  take  the  place  of  liver  and  such  meats.  One  company, 
located  at  West  Barnstable,  Massachusetts,  feeds  the  large 
trout  on  salt-water  shrimps,  gathered  in  the  marshes  in  the 
immediate  vicinity,  and  costing  one  dollar  per  bushel.  Should 
all  these  plans  fail,  it  is  yet  believed  that  some  way  will  be 
discovered  of  utilizing  the  insects  that  devour  our  crops,  or 
the  files  that  breed  in  offal  and  about  stables  and  manure 
heaps. 

A  bare  statement  of  the  number  of  persons  engaged  in  this 
industry  will  show  that  it  is  no  longer  regarded  in  the  light  of 
an  experiment.  In  New  England  and  the  Middle  States  there 
are  probably  thirty  or  forty  establishments  for  the  cultivation 
of  fish,  principally  trout,  with  a  view  to  profit.  One  firm  in 
Western  New  York  hatches  several  hundred  thousand  trout 
annually,  and  has  realized  as  much  as  $10,000  profit  in  a  single 
year.  These  profits,  however,  be  it  borne  in  mind,  are  mainly 
from  the  sale  of  young  fish  and  fecundated  eggs. 
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THE  MECHANICAL  CONSTRUCTION  OF  SHIPS' 

LOGS. 

BT  VAUGHAH   PEKDKED,  C.E. 


|N  order  to  estimate  the  tme  Telocity  of  a  eliip,  dae, 
saj,  to  a  certain  power  of  eDgines,  we  must  regard 
tlie  water  aa  being  absolatelj  at  rest  with  regard  to 
her ;  for  it  is  obrions  that  if  the  water  in  which  she 
is  partially  immersed  has  a  proper  motion  of  its  own,  that 
motion  wHl  affect  the  absolnte  velocity  of  the  ship  through 
space,  accelerating  or  retarding  her  according  as  the  motion  of 
the  water  is  with  her  or  against  her.  Thus,  a  vessel  going  on 
the  measured  mile  with  a  tide  of  three  knots  an  hour  under 
her  will  have  an  ahsolote  speed  three  knots  an  honr  faster  than 
her  tme  still-water  speed  when  running  with  the  tide,  and 
three  knots  an  honr  less  than  her  tme  still-water  speed  when 
running  against  it.  In  order  to  eliminate  this  &ctor,  ships  on 
the  measmed  mile  mn  three  times  up  and  three  times  down 
the  mile.  The  average  velocity  of  all  six  runs,  found  by  the 
mean  of  means,  is  then  taken  to  represent  her  true  speed,  it 
being  assumed  that  she  will  be  as  much  accelerated  during 
three  of  the  runs  as  she  is  retarded  through  the  other  three. 
Bat  Hob  assumption  is  not  necessarily  well  founded,  because  it 
is  possible  so  to  arrange  the  time  of  taking  the  runs  with 
regard  to  the  tide,  that  only  two  of  the  runs  out  of  the  six 
shall  be  against  the  tide,  three  of  the  runs  with  it,  and  one  at 
slack  water,  or  even  on  the  turn.  By  this  means  the  velocity 
of  a  ship  can  be  made  to  appear  greater  than  it  really  is. 
Honestly  conducted,  however,  the  measured-mile  trial  constitates 
the  only  means  now  used  in  her  Majesty's  navy  of  ascertaining 
the  true  speed  of  a  ship,  and  this  is  one  of  Uie  two  methods 
referred  to  as  exact  in  the  beginning  of  this  paper.  Measured- 
mile  trials,  however,  are  full  of  defects,  well  known,  and  re- 
sulting in  the  fact  that  the  speed  of  a  ship  on  the  measured 
mile  is  always  apparently  greater  than  her  speed  at  sea. 

Of  late  years  the  system  of  six  hours'  trial  has  been  intro- 
duced. A  ship  runs  down  Channel  for  three  hours,  and  then 
back  again  to  her  port  of  departure,  say  Portsmouth,  for  three 
hours.  The  distance  run  in  the  time  is  regarded  as  deciding 
her  speed.  But,  in  the  first  place,  unless  much  care  is  taken 
it  is  quite  possible  to  have  a  strong  tide  telling  either  against 
or  for  the  ship  the  whole  time ;  and,  in  the  second,  no  accurate 
means  of  remarking  the  distance  mn  exists.  It  is,  of  course, 
easy  to  say  that  from  point  to  point  (taking  landmarks  as  a 
basis)  the  distance  is  by  chart  so  much ;  but  a  bad  steersman,  or 
the  influence  of  the  wind  or  sea,  may  cause  a  ship  to  go  over 
mnch  more  water  than  that  indicated  by  the  position  of  land- 
marks on  the  chart ;  for  if  the  ship  took  a  sinuous  coarse  it  is 
obvious  that  her  true  speed  could  only  be  ascertained  by  mea- 
suring the  circumferential  length  of  the  curves  traversed.  But 
the  chart  assumes  that  the  ship  traversed  only  the  chords  of 
these  curves ;  very  frequently,  as  a  consequence,  the  distance 
is  measured  by  the.  number  of  revolutions  made  by  the  screw ; 
slip  being  deduced  from  the  measured-mile  trial.  Nothing  can 
be  less  scientific.  The  six  hours'  trial-trip  system  is,  therefore, 
eminently  unsatisfiictory,  and  it  remains  a  fact  that  no  means 
of  measuring  the  absolute  velocity  of  a  ship  with  minnte 
accuracy  is  now  in  general  use. 

But  it  is  not  during  trial  trips  alone,  or  even  principally, 
that  it  is  expedient  to  know  the  exact  speed  at  which  a  ship 
is  moving  from  point  to  point  of  the  earth's  surface.  To  ihe 
practical  navigator  the  means  of  obtaining  a  good  general  idea 
at  least  of  the  speed  at  which  he  is  sailing  or  steaming  are 
absolute  necessities.  The  author  is  not  about  to  take  up  the 
time  of  this  meeting  by  any  dissertation  on  the  science  of  navi- 
gation. He  will  proceed  at  once  to  assnme  that  the  existence 
of  a  speed-measurer  on  board  every  ship  is  recognized  as 
essential  to  proper  navigation,  and  go  on  to  describe  sudi 
apparatus  for  measuring  the  velocity  of  shi^  as  appear  to 
deserve  attention. 

The  apparatus  in  most  general  use  for  this  purpose  is  the 


common  log.    This  is  made  of  wood,  in  the  form  of  a  sector  of 
a  circle,  loaded  with  lead  at  its  circumference,  so  that  if  left  to 
itself  it  swims  upright  in  the  water  with  the  apex  at  the 
surface.     The  log  is  usually  5  in.  or  6  in.  long  and  i  in.  thick. 
It  is  attached  to  the  log  line  by  two  cords,  one  of  ^ieh  is 
fixed  at  the  apex  of  the  sector  permanently ;  the  other  panes 
through  a  hole  near  the  circumference,  and  precisely  in  the 
middle  of  the  width  of  the  log.    It  is  secured  1^^  a  wooden  peg 
in  snch  a  way  that  when  the  log  is  exposed  to  the  strain  of 
hanling  in,  the  peg  comes  out,  the  lower  part  of  the  kg  is 
released,  and  it  floats  flat,  or  nearly  so,  on  the  water,  offering 
littie  resistance  to  being  hauled  on  board.     The  line  attached 
to  the  log  is  marked  at  certain  equal  distances  with  knots, 
which  are  again  subdivided  into  tenths,  called  fiathitea.    It  is 
wound  on  a  reel,  and  when  we  wish  to  find  the  ship's  rate  the 
log  is  thrown  overboard,  and  a  quantity  of  line  allowed  to  nm 
off  the  reel,  that  the  log  may  float  clear  of  the  ship's  wake. 
This  part  of  the  line  is  called  stray  line.    It  varies  in  leogtii 
from  ten  to  twenty  fothoms,  and  is  marked  with  a  piaee  of 
white  bunting.     When  the  bunting  passes  over  the  quarter  the 
officer  calls  out  **  Turn."     A  half-minute  glass  is  then  toroed, 
and  directly  the  glass  is  run  out  the  assistant  calls  out  **  Stop." 
The  line  is  then  checked,  and  the  poll  of  the  water  on  the  log 
causes  the  peg  before  noticed  to  come  out,  and  the  log  lying 
flat  on  the  water  is  hauled  in.    The  operation  is  called  heaving 
the  log.    The  log  glass  runs  out — in  theory — ^in  half  a  minnte, 
or  the  I-120th  part  of  an  hour,  and  if  the  ^visions  between  the 
knots  be  the  I-I20th  part  of  a  nautical  mile;,  it  is  apparent 
that  if  one  division  be  drawn  out  the  speed  oi  the  dnp  is  a 
mile  an  hour ;  if  two,  then  her  speed  is  two  miles  an  honr,  and 
so  on.     For  each  knot  passed  overboard  in  half  a  minute  the 
ship  is  going  one  nautical  mile  an  hour,  and  this  is  the  origin 
of  the  word  "  knot,"  as  will  be  eanly  seen.    The  length  of  a 
knot  is  found  thus :— Circumference  of  earth= 360^=960x60 
nautical  miles=21,600.     In  practice  the  length  of  the  nautical 
mile  is  usually  taken  as  6,080  ft.     The  distance  between  the 
knots  should  be  60  ft.  7f  in.;  it  is  really  47 ft.,  to  compensate 
for  errors  due  to  the  log  coming  home. 

It  is  difficult  to  conceive  a  more  rude  method  of  measure- 
ment than  that  just  described.  The  rate  at  which  the  sand 
runs  through  the  glass  is  affected  not  only  by  the  weather,  bnt 
by  the  motion  of  the  ship.  The  length  of  the  line  is  affeeted 
by  its  repeated  immersions;  and  last,  but  not  least*  the  hoU  of 
the  log  on  the  water  at  slow  speed  is  so  small,  that  unless  the 
line  is  payed  out  by  hand  an  error  of  a  knot  or  two  an  hour 
may  be  easily  caused  by  the  mere  friction  of  the  reel,  howefsr 
carefully  that  is  mounted.  As  a  result,  we  find  in  tfwerjtKtik^ 
on  navigation  a  special  warning  to  the  student  not  to  dqwnd 
absolutely  on  the  log,  and  formularized  directions  as  to  the 
means  of  eliminating  such  errors  as  ean  be  got  rid  of.  The 
author  cannot  do  better  here  than  refer  snch  of  his  faearars  as 
wish  to  investigate  this  matter  further  to  Merrifield  &  Eten^ 
very  able  treatise  on  Navigation  and  NattUcal  A^mumy 
published  by  Longmans  in  1868. 

The  first  mentkm  of  any  form  of  log  with  which  the  aniiwr 
is  familiar  occurs  in  an  account  of  an  East  India  voyage  bj 
Purchas,  dated  1607.  Gunter  described  the  log  in  162S,  and  it 
is  noticed  in  all  succeeding  woiics  on  navigaticm.  From  1623 
to  the  present  day  the  common  log  has  scarcely  undergone  any 
modification.  Its  defects,  however,  became  apparent  veryeajiy, 
and  numerous  attempts  were  made,  not  to  improve  it — a  hope- 
less task — ^but  to  invent  something  better. 

Very  far  back,  indeed,  in  tiie  history  of  aoientific  discoveiy 
we  find  evidence  that  it  was  known  that  a  fluid  current  na- 
pinging  on  inclined  vanes  would  cause  rotation.  No  one  knows 
who  invented  the  windmill,  for  example':  it  is  pr^istorie  in  a 
sense.  It  was  also  discovered  that  by  moving  vanes  xndined 
to  their  axes  through  a  body  of  fluid  at  rest,  rotation  woold  bs 
set  up  in  the  vanes  by  the  creation  of  an  artificial  current,  aad 
it  was  also  understood  that  the  velocity  of  rotation  might  hi 
made  to  bear  a  fixed  relation  to  the  veioeity  of  the  correit  oa 
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the  one  hand,   or   the  Yelocitj  with  which  the   vanes   were 
drawn  through  the  resisting  medium  on  the  other.     Here,  then, 
vas  the  germ  of  an  idea  for  a  log.     Attach  a  screw  to  a  rod, 
and  allow  it  to  tow  behind  a  ship  in  snch  a  way  that  one 
end  of  the  rod  conld — impelled  by  the  screw — rotate  inboard, 
then,  assuming  the  nnmber  of  turns  made  by  the  screw  in  a 
minute  to  bear  a  definite  relation  to  the  velocity  of  forward  pro- 
greBsion  of  the  ship,  nothing  was  easier  than  to  design  a  counter, 
which,  attached  to  the  rotating  rod,  would  show  from  time  to 
time  on  a  dial  figures  from  which  Uie  speed  of  the  ship  could 
he  calculated.     This  is  the  principle  which  has  been  involved  in 
a  number  of  inventions  too  large  to  particularize.     Patents  for 
improvements  in  logs  were  taken  out  anterior  to  the  year  1703 ; 
hat  as  no  descriptions  are  filed  with  the  patents,  it  is  impossible 
to  say  in  what  the  patent  consisted.      In  the  PhUoaophical 
Transactions  for  1725,  however,  Mr.  Henry  de  Saumerez  de- 
scribes machinery  for  measuring  ships'  way  better  than  the 
common  log.     This  consisted  pf  a  Y-piece  capable  of  rotating 
on  the  straight  tail  of  the  Y,  the  arms  of  which  were  each  fitted 
with  a  vane  or  screw  blade.    The  Y  was  fixed  to  a  rope  and  towed 
astern.     The  rope  was  caused  to  rotate  by  the  action  of  the 
water  on  the  vanes,  and,  to  nse  Smeaton's  words  in  describing 
the  apparatus,  "  the  value  of  a  certain  number  of  turns  once 
found  by  experiment,  they  are  easily  reducible  into  leagues. 
ke.    The  only  difficulty  is.  Will  the  same  number  of  turnu  be 
always  made,  in  passing  through  the  same  distance  P  "     Smeaton 
commenced  experimenting  with  this  apparatus  in  May,  1751,  on 
the  Serpentine.     The  results  of  his  experiments  led  him  to  the 
conclusion  that  the  velocity  with  which  the  ship  moved  forward 
made  no  material  difiference  in  the  velocity  of  rotation — or,  at 
least,  that  the  difference  would  be  less  than  that  arising  from 
other  causes.    The  first  log  was  too  big — ^being  27  in.  long,  and 
the  vanes  8  in.  long  by  4  in.  wide.     Smeaton  then  constructed 
an  improved  log,  consisting  of  a  plate  of  thin  sheet  brass,  oval, 
2^  in.  wide  and  10  in.  long  and  delicately  mounted  on  a  spindle 
only  one-twentieth  of  an  inch  in  diameter,  rotating  in  agate 
holes.    Yery  ingenious  arrangements  were  introduced  to  save 
this  delicate  apparatus  from  being  broken,  on  which  it  |is  not 
necessary  to  dweU.     With  this  apparatus  a  great  number  of 
experiments  were  made  at  the  Norc,  from  which  it  became  ap- 
parent that  the  slower  the  speed  of  the  ship  the  greater  were 
the  number  of  revolutions  made  by  the  log — exactly  the  reverse 
of  what  might  have  been  expected.     As  an  instance  of  the  ex- 
treme irr^ularity  of  the  results,  one  experiment  may  be  cited 
in  which  the  speed  of  the  vessel  or  sailing  ship  was  measured 
both  by  the  common  log  and  the  screw  log ;  375  yards  of  log 
line  were  run  out  in  periods  varying  from  45  seconds  to  1 35 
seconds,  the  velocity  of  the  screw  on  the  same  occasions  being 
62  to  83.     Here  we  have  62  turns  made  in  45  seconds,  and  83 
toms  in  135  seconds.     Two  screw  logs  however,  tested  over  a 
long  time  together  gave,  one,  86,716  revolutions,  while  the  other 
made  88,184  revolutions.     On  the  whole  Smeaton  concluded 
that  at  moderate  speed  it  was  possible  to  use  a  screw  to  register 
the  velocity  of  a  ship  with  some  approach  to  accuracy. 

In  1792  Gower  patented  a  screw  log,  and  several  others 
followed  his  lead  up  to  the  year  1834,  when  Mr.  Massey  patented 
his  well-known  log,  modifications  of  which  are  in  considerable 
favour  now,  especially  in  America,  under  the  general  title  of 
Massey's  Patent  Log.  In  1836  he  secured  another  patent,  a 
third  in  1844,  and  a  fourth  in  1848.  As  Massey's  is  one  of 
the  few  screw  logs  which  have  competed  snccessfally  with  the 
ordinary  log,  it  may  be  well  to  describe  it  at  some  length.  On 
the  table  will  be  found  a  Massey  log  of  the  modern  pattern, 
which  will  fiar  more  clearly  explain  its  construction  than  any 
diagram.  It  consists  of  two  portions — the  rotator  and  the 
register.  The  first  consists  of  a  short  length  of  light  brass 
tube,  to  which  spiral  vanes  are  soldered.  This  rotator  will 
nearly  float  in  water  owing  to  the  lightness  of  the  central  tube. 
The  register  is  simply  a  triangular  box  fitted  with  vanes  to 
prevent  rotation.  It  contains  a  train  of  simple  wheel  work,  and 
a  set  of  dials  on  which  the  number  of  revolutions  made  by  the 


rotator  are  recorded,  in  terms  of  knots  and  units  of  knots.  The 
gear  is  so  simple  that  it  requires  no  description.  An  endless 
screw  sets  the  train  in  motion,  the  screw  being  itself  connected 
with  the  rotator  by  a  short  length  of  Manilla  rope.  In  using 
this  log  the  hands  are  set  at  zero,  and  the  log  hove  overboard, 
attached  to  a  line  ten  or  twenty  fathoms  long.  The  time  of 
heaving  is  noted ;  at  the  end  of  a  certain  number  of  minutes  or 
hours,  the  log  is  hauled  on  board,  and  the  number  of  knots  run 
since  it  was  heaved  noted.  The  result  divided  by  the  time 
gives  the  speed.  This  log  is  very  different  in  many  ways  from 
those  originally  patented  by  Massey.  In  his  first  arrangement 
the  log  was  anchored  to  the  heel  of  the  stem-post ;  it  consisted 
simply  of  a  rotator  driving  a  recording  apparatus,  placed 
inboard,  by  a  set  of  turned  rods.  In  a  subsequent  patent  he 
claimed  the  use  of  electricity  for  registering  inboard  the  rota- 
tions of  a  log  floating  astern.  Nothing  would  be  gained  by 
describing  at  length  arrangements  which  never  came  into  actual 
use. 

Another  very  neat  speed-measuring  apparatus  is  that  known 
as  Walker's  harpoon  log.  One  of  these  is  seen  on  p.  267.  Its 
characteristics  will  be  taken  in  at  a  glance — it  is  Massey's  log 
in  a  compact  form,  the  recording  arrangements  being  nearly 
the  same.  This  much  resembles  Massey's  frictionless  log.  In 
Friend's  log,  also  on  the  table,  a  paddle-wheel  is  used  to  drive 
the  recording  apparatus  instead  of  a  screw.  Other  forms  of 
screw  log  have  been  patented,  but  it  would  be  mere  waste  of 
time  to  describe  them,  as  they  are  all  identical  in  principle. 

It  will  be  seen  that  the  value  of  any  screw  log  must  depend 
on  the  uniformity  with  which  a  given  number  of  revolutions 
are  made  in  running  a  given  distance,  say  one  knot,  at  all 
speeds  likely  to  be  attained  by  a  ship,  and  under  all  conditions 
of  weather.  Tested  by  this  rule  the  screw  log  is  found  wanting. 
In  the  first  place,  the  number  of  revolutions  made  in  traversing 
a  given  length  of  water  will  depend  on  the  resistance  of  the  re- 
cording gear,  and  the  angle  at  which  the  vanes  are  set — in 
other  words,  on  the  pitch ;  besides  this,  variations  in  the  depth 
of  immersion  will  affect  the  rate  of  rotation.  Now,  it  is  simply 
impossible  that  the  gearing,  light  and  small  as  it  is,  should 
always  remain  in  perfect  order,  and  a  little  neglect  in  the 
lubrication  will  materially  increase  the  resistance.  Again,  a 
careful  examination  of  the  log  on  the  table  will  show  that  Yerj 
little  rough  usage  will  suffice  to  bend  and  distort  the  vanes, 
and  render  the  instruments  quite  unreliable.  They  are,  indeed, 
delicate  pieces  of  apparatus,  and  require  careful  handling ;  but 
apart  from  these  considerations,  a  grand  defect  lies  at  the  root 
of  the  principle  of  these  screw  logs.  It  has  never  yet  been 
proved  that  precisely  the  same  number  of  revolutions  will  be 
made  in  running  a  given  distance  at  all  speeds.  Far  from 
this  being  the  case,  Smeaton's  experiments  already  quoted 
proved  the  contrary.  At  very  high  speed  and  in  rough  weather 
he  noticed  that  the  log  he  used  was  constantly  dragged  out  of 
the  water,  flying  from  one  wave  to  another  across  the 
hollows.  Upon  the  whole  there  is  reason  to  believe  that  a  screw 
log  is  capable  of  approximately  measuring  the  speed  of  ships, 
and  the  slower  the  speed  and  ihe  smoother  the  water  the  more 
reliable  will  be  its  indications;  but  it  must  not  be  forgotten 
that  at  velocities  of  less  than  three  knots  an  hour  the  indica- 
tions of  the  screw  log  are  totally  unreliable.  It  is  no  wonder, 
then,  that  the  common  log  remains  in  favour  with  all  ship- 
owners, and  that  the  use  of  the  screw  log  is  to  a  great  extent 
exceptional. 

It  is  further  to  be  noticed  that  the  screw  log  will  not  show 
immediately  what  the  speed  of  the  ship  is ;  both  that  and  the 
common  log  measure  the  velocity  of  the  ship  by  the  time  taken 
to  traverse  a  given  distance,  and  time  must,  therefore,  elapse 
between  the  heaving  of  the  log  and  its  reading  before  the  rate 
of  speed  can  be  calculated.  In  yacht  races  this  is  very  objec- 
tionable, and  it  is  at  all  times  more  or  less  inconvenient.  A 
log  which  would  show  at  a  glance  and  instantaneously,  not 
only  the  actual  speed,  but  every  variation  in  the  speed  of  the 
ship,  with  absolute   accuracy  at  all  speeds,  would   obviously 
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pOBMW  important  adrantagei  over  all  others.  With  the  oom- 
man  and  acreir  log  no  moat  firat  meoaore  a  given  diatance  mn 
l»efore  we  can  detennine  the  speed.  Id  fact,  they  are  not  apeed- 
meaanrers  but  distftDCe-meaaiiTen ;  and  thej  are  more  or  lesa 
imperfect  meaaarers  of  diitance.  What  is  reall;  wanted  ie  not 
a  diitanee-meaaarer,  but  a  apeed-measnrer.  In  naing  the 
former  we  firat  aacertaia  the  diatanea  ran  and  then  apeed ;  by 
vsing  the  latter,  we  firet  aacertatn  the  speed  and  then  the 
diatance  ran.  It  maj  be  asserted  that  these  things  are 
identical ;  bat  the  author  submits  that  thej  are  totally  dif- 
ferent. In  the  firat  place,  all  the  diatance- measarerB  in  nae  are 
inaccnrate,  bat  a  speed -measurer  may  be  made  which  shall  be 
absolutely  accurate;  and,  in  the  second  place,  no  distaoce- 
measurei  con  tell  in  a  moment  what  is  the  effect  of  setting  or 
taking  in  a  particular  sail,  or  of  trimming  a  ship  in  a  par- 
tacular  way  ;  bnt  a  speed-measurer  will  tell  both  or  either,  the 
moment  the  aail  is  set  or  the  trim  altered.  ' 

It  now  becomes  the  anther's  doty  to  describe  apparatos  by  | 
which  speed  may  be  meosared  without  regard  to  distance  rnn ; 
and  in  so  doing  it  is  his  good  fortune  to  call  the  attention  of  the 
society  to  one  of  the  moet  beautiful  contrivances  ever  produced, — 
to  one  of  the  most  exquisite  applications  of  a  recondite  law  of 
nature  to'a  practical  purpose  ever  effected, — to  an  invention 
which  has  successfully  borne  the  test  of  over  twenty  years'  hard 
service, — to  a  nator^  phenomeuon  regarding  the  induced  cnr- 
rent,  and  to  a  yetnnnoticedlawofthe  action  of  that  current  that 
can  hardly  fail  to  prove  eminently  intereating.  Before  de- 
scribing this  apparatus  it  will  be  neceaaary  to  call  attention  to 
one  or  two  facts  connected  with  fluid  pressure. 

When  a  ship  is  advancing  through  the  water  it  is  evident 
that  her  bows  are  exposed  to  a  greater  preasare,  dne  to  the  re- 
aistance  of  the  water,  than  her  stern.  If,  then,  a  pipe,  say 
i  in.  in  diameter,  were  fitted  in  her  hull,  iu  such  a  way  that 
one  end  opened  in  the  cut-water  below  the  water-line,  while 
the  other  was  turned  np  towards  the  deoh  above  the  water-line, 
it  is  obvious  that  as  she  advanced  through  the  sea  the  water 
contained  in  the  horizontal  portion  of  the  pipe  would  be  driven 
inwards,  and  would  rise  in  the  vertical  leg  above  the  level  of 
the  water-line  till  it  balanced  by  the  gravity  of  the  vertical 
column  the  ooter  pressure.  It  is  also  clear  that  the  pressure 
would  depend  on  and  vary  with  the  rate  of  progression  of  the 
ship,  and  that,  as  a  consequence,  the  speed  of  the  ship  at  any 
moment  would  be  denoted  by  the  height  of  the  column  in  the 
vertical  leg  of  the  tube.  This  constitutes  "  Feto'a  tube."  Here, 
then,  to  all  appearance,  we  have  a  perfect  continuous  log.  One 
individual,  whose  name  the  author  forgets,  was,  indeed,  so  de- 
lighted with  the  idea  that  he  patented  a  log  consisting  of  a 
small  pipe  laid  along  the  heel,  opening  in  the  cat-water  with  a 
trumpet  month,  and  running  aft  to  beaeatb  the  captain's  cabin, 
into  which  it  rose  and  indicated  in  a  glass  tube  fixed  against 
the  bulkhead.  A  very  little  consideration  will  show  that  this 
apparatus  was  absolutely  worthless.  lo  the  first  place,  at 
considerable  velocities,  the  column  of  water  in  the  cabin  would 
stand  some  12  ft.  higher  than  the  level  of  the  sea ;  and  no 
cabins  will  admit  of  a  gauge  being  used  the  range  in  which  is 
anything  like  12  ft.  Bat,  apart  from  this,  the  water  iu  the 
tube,  owing  to  the  positioa  of  the  latter,  is  exposed  to  the  in- 
fluence of  heavy  seas  striking  the  ship's  bows  with  a  force  qnit« 
competent  to  send  the  water  np  double  12  ft.  highj  and,  in  the 
second  place,  as  the  height  of  the  column  iu  the  vertical  leg 
wonld  be  influenced  by  the  dranght  of  water  of  the  ship,  the 
indications  of  the  gauge  would  vary  from  day  to  day  and  from 
hour  to  hoar,  especially  in  steamers,  whose  draught  decreases  as 
the  coals  are  consnmed. 

On  the  20th  of  December,  1849,  the  Bev.  Edward  tyon 
SerthoD  patented  an  application  of  this  principle,  and  in  Jane 
of  the  year  following  a  second  improvement  on  it,  which  sup- 
plied the  DBVol  world  with  an  apparatus  absolutely  pierfect  in 
theory  and  practice  for  measuring  the  speed  of  ships. 

This  apparatus  consists  essentially  of  a  small  tube,  called  a 
"  way  "  tube,  passed  through  the  keel  of  the  ship  at  or  about 
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amidnhipa.  At  a  distance  of  a  few  inohes  from  the  keel  a  small 
apertare  ia  made  in  oae  Bide  of  this  tabe.  The  tabe  ia  oarried 
up  into  the  captaio's  cAbin,  or  aoy  other  eooTeaient  place. 
There  it  is  turued  over  and  nnited  to  one  leg  of  a  siplion  tnbe 
inverted,  and  cnntaiaing  meronrj.  A  motion  of  aljont  13J  in. 
in  the  column  of  water  will  canae  a  motion  of  abont  I  in.  in  the 
colamn  of  mercurj,  and  the  magnitude  of  the  gauge  range  ia 
tbns  broaght  ivithin  reasonable  limita.  When  the  ahip  goes 
ahead  the  water  forcea  its  waj  into  the  tobe  and  afiecta  the 
gauge,  marking  the  speed  of  the  ship  as  before  eiplaiaed ;  and 


thiB  arrangement  has  these  tno  advantages  over  the  first 
described — that  the  gange  ia  brought  down  to  a  reaaouable 
length,  and  that  the  waves  do  not  interfere  with  its  action ;  bat 
it  ia  still  open  to  the  defect  that  it  is  affected  b;  the  dranght  of 
water  and  the  rolling  of  the  ship. 

The  foregoing  description  conveys  nothiog  more  than  a 
popular  idea  of  Berthon's  log  in  the  crudest  form. 

In  ^is  shape  it  was  fitted  to  a  fast  Channel  steamer,  and 
made  the  subject  of  a  vast  number  of  experiments.  Let  us 
see  with  what  result. 
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The  first  thing  to  be  done  was  to  eliminate  the  infinenee  of 
the  ship's  draught.  Now  it  occnrred  to  Mr.  Berthon  that  if, 
the  aperture  in  the  pipe  being  turned  ahead,  pressure  was  ex- 
erted on  the  column  of  water  within,  which  made  it  rise,  by 
turning  the  aperture  astern  ikers  wwdd  be  a  negative  pressure, 
and  the  column  would  fall.  Then  between  these  two  positions 
must  lie  some  negative  position  in  which  the  column  would 
neither  rise  nor  fall.  If,  then,  iho  "  way  "  pipe  was  so  fitted 
that  it  could  rotate  on  its  axis,  by  turning  it  till  the  side  aper- 
ture was  in  the  neutral  position  the  precise  draught  of  the  ship 
would  be  shown  inside.  The  index  or  scale  could  be  set  to 
this,  and  then  on  the  pipe  being  re-turned  to  bring  the  side 
aperture  ahead,  a  correct  reading  would  be  at  once  obtained  of 
the  speed  of  ship.  Mr.  Berthon  very  naturally  concluded  that 
the  neutral  position  would  be  that  in  which  the  aperture  was 
turned  exactly  at  right  angles  to  the  keel  of  the  ship.  How 
far  this  was  Terified  by  experiments  we  shall  see  presently. 

Before  going  further  it  will  be  necessary  to  investigate  the 
mathematical  principles  which  regnlate  the  ascent  of  the  water 
in  the  tube. 

Let  A  B  in  the  diagram  represent  a  tube,  open  at  the  top 

and  closed  below,  with  an  aperture  at  B,  near  the  lower  end, 

and  plunged  into  a  finid  of  which  the  surface  is  G  D.     When 

at  rest  the  fluid,  disregarding  capillary  attraction,  will  stand  at 

the  same  height,  C  D,  within  the  tube.     Bat  if  the  tube  be 

moved  forward  in  the  direction  of  the  arrow  the  fluid  will  rise 

to    the    height    E,    so    that  the  column   E  G  D   becomes 

the  measure  of  the  velocity.     Let  h  be  this  column.    Then, 

taking    the    value    of    h    from    the    well-known    formulae, 

Y« 

y  =  y^2  g  h,  and  h  =  — -> ;  and  in  practice  this  law  is  found 

if 

to  apply  with  strict  accuracy.  Done  into  a  simple  mle,  the 
height  of  the  column  of  water  in  the  tube  above  the  level  of  the 
fluid  in  which  its  lower  end  is  immersed  will  always  equal  the 
square  of  the  velocity  of  the  ship  in  feet  per  second  divided 
by  64.  Thus,  let  us  suppose  that  a  vessel  is  moving  at  the 
rate  of  16  ft.  in  a  second,  or  nearly  ten  knots  an  hour,  we  find 
that  the  column  would  stand  4  ft.  above  the  level  of  the  sea 
outside  the  ship,  for  16  x  16  -i-  64  =  4.  If  the  ship  move  at 
twice  this  velocity  the  column  would  have  a  height  of  16  ft.,  for 
32  X  32  -7-  64  =  16.  In  the  same  way,  by  multiplying  the 
height  of  the  column  by  64,  and  extracting  the  square  root  of 
the  product,  we  get  the  speed.  The  author  feels  that  he  almost 
owes  his  hearers  an  apology  for  putting  such  well-known 
formulas  into  words.  His  excuse  is  that  it  serves  to  impress 
facts  on  the  memory  which  are  otherwise  likely  to  be  forgotten 
when  conveyed  in  a  single  statement  heard,  not  read,  once. 

Mr.  Berthon,  in  his  endeavour  to  ascertain  the  neutral 
position  for  the  aperture  in  his  way-tube  before  referred  to,  un- 
expectedly obtained  some  very  startling  results,  and  these 
results,  invariably  repeating  themselves  through  some  thousands 
of  experiments,  established  the  following  law,  which  has  never 
been  stated  in  any  text-book  of  natural  philosophy,  and  de- 
serves the  serious  attention  of  all  those  interested  in  the  action 
of  induced  onrrents.     The  law  may  be  briefly  stated  thus  :  — 

Let  the  circles  a,  h,  c,  d,  denote  different  positions  of  the 
aperture  in  the  way -tube,  and  assume  the  speed  to  be  ten  knots 
an  hour.  Then  in  a,  7i  =  4in.  of  meivury ;  in  h,  h  :=  2  in.  of 
mercury ;  in  c,  7i  =  6  in. ;  and  ind,  hz=  0,  or  zero. 

In  other  words,  with  the  aperture  directly  ahead,  the  column 
of  mercury  actuated  by  the  column  of  water  stands  4  in. 
above  zero.  When  the  aperture  is  turned  directiy  astern  the 
column  of  mercury  falls  2  in.  belw  zero,  or  6  in.  lower  than 
when  the  tube  is  in  the  first  position.  When  the  aperture  is 
turned  to  the  side,  that  is  to  say,  into  just  the  position  where 
we  would  expect  to  find  the  motion  of  the  ship  powerless  to 
affect  the  height  of  the  column  of  mercury,  there  is  absolutely 
the  maximum  effect  produced,  the  column  being  lowered  not 
less  than  6  in.  below  zero,  or  10  in.  lower  than  when  the  aper- 
ture is  right  ahead.  But  the  most  extraordinary  circumstance 
of  all  is  that  the  zero  angle  is  apparently  constant  for  all  cir- 


cular tubes,  and  all  shapes  of  apertnre  and  all  speeds,  being 
invariably  41^  3(/.  Here^  therefore,  is  plenty  of  matter  for 
discussion. 

Once  in  posseasion  of  these  important  facts,  Mr.  Berthon 
lost  no  time  in  turning  them  to  account.  A  Berthon  peipetoal 
log  is  illustrated  in  a  preceding  diagram. 

It  was  evident  that  by  nsing  two  tubes — one  always  in  the 
neutral  position,  and  tiie  other  with  the  aperture  pointing  right 
ahead — it  would  become  possible  to  diminate  the  influence  of 
the  ship's  draught  altogether.  The  diagram  shows  the  arrange- 
ment most  convenient  in  practice,  with  this  difference— that  the 
two  tubes  A  B  are  here  shown,  for  the  sake  of  clearness,  re- 
moved  to  some  distance  from  each  other,  whereas  in  pnctioe 
they  are  placed  cloee  to  each  other,  forming  one  compoondtahe, 
as  in  the  drawing  of  the  complete  log.  A  and  B  are  two  air- 
vessels,  into  which  the  water,  on  filling  the  instrument,  is  allowed 
to  rise  half  way.  Above  the  air-vessels  are  air-tubes,  com- 
municating, as  shown,  withi  an  inverted  siphon  half  filled 
with  mercury.  Kow,  it  is  obvious  that  this  arrangement  ii 
absolutely  independent  of  draught,  for  suppose  the  ship  to  be 
suddenly  sunk  10  ft.  deeper  than  she  was  the  moment  before, 
the  water  rises  to  the  same  height  in  A  and  B,  compressing  the 
air  in  the  chambers,  and  above  the  mercury,  indeed ;  bot  the 
pressure  on  the  surface  of  the  mercury  in  each  leg  will  remain 
identical.  All  forces,  indeed,  except  that  dependent  on  the 
resistance  due  to  horizontal  motion,  act  equally  upon  both  sides 
of  the  column  of  mercury.  But  the  aperture  in  A  is  turned  for- 
ward, while  that  of  B  is  placed  in  the  zero  position,  41°  2Xf. 
Let  us  call  all  the  disturbing  forces  statical,  and  lump  them 
together  by  a  great  S,  and  the  force  due  to  the  ship's  motion 
forward  "  dynamical  D ;  "  then  we  have  S  both  in  A  and  B, 
and  B  exerting  an  equal  force  at  all  times ;  but  when  the  ship 
moves  ahead  we  have  in  A,  S-f-Df  but  in  B  we  have  only  S+0, 
therefore  the  mercury  will  rise  in  one  leg  and  fall  in  the  other,  as 
already  explained. 

The  mode  of  fitting  this  log  to  a  ship  is  exceedingly  simple.  A 
small  hole  is  bored  through  the  keel,  or  near  it;  this  is  lined  with  a 
brass  tube  having  at  the  top  a  stopoock  and  a  small  stufi^g- 
box.  The  way -tube  of  the  log  is  passed  through  the  stuffing-box, 
which  10  made  watertight  around  it,  the  stopcock  meanwhile 
remaining  shut.  As  soon  as  the  stuffing-box  is  all  right  the  ping 
is  turned,  and  the  way -tube  passed  down  through  the  apertnre 
in  the  plug  till  it  projects  7  in.  or  8  in.  below  the  ship's  bottom. 
A  couple  of  composition  tubes  are  then  laid  along  the  sides  of  the 
ship,  like  gaspipes,  to  the  cabin,  Ac,,  and  connected  by  small 
pieces  of  flexible  pipe  to  the  mercury  gauge,  hung  in  gimbals 
like  a  barometer,  and  occupying  no  more  room.  On  this  the 
speed  of  the  ship  can  be  read  at  any  moment.  Should  the 
projecting  end  of  the  way-tube  be  broken  aS,  it  can  be  re- 
paired again  in  ten  minutes  at  a  cost  of  a  oonple  of  shillingB, 
without  admitting  a  single  drop  of  water  to  the  ship  In 
practice  the  holes  in  the  way-tubes  are  made  very  small,  and 
the  tubes  themselves  filled  with  sponge  to  ezdnde  sand  and 
dirt. 

The  author  has  now  brought  before  this  society  nearly  all  the 
information  worth  recording  about  logs.  If  the  subject  is 
deemed  sufficiently  interesting  to  evoke  a  good  discassioo,  he 
will  rest  well  content  with  his  labours. — A  Paper  read  before 
the  Society  of  Engineers,  and  puhlislied  in  the  "  Engineer!* 


Medicine  as  a  Profession  for  "Women.— The  Earl  of  Shafteibiiiy 
presided  on  Monday  over  an  inflnemtial  meeting  of  the  Yiotona  Diseaa- 
sion  Society.  The  fitness  of  women  for  the  medical  prof ession  was 
advocated  by  Dr.  Dryadale  in  an  able  paper,  which  was  followed  by  a 
disoosBion  in  which  Miss  Faithfull,  Miss  Gairett,  Dis.  Billing,  Ghapmaa. 
and  Edmunds,  Mrs.  St.  John,  and  Mr.  Levy  took  part  Lord 
Shaftesbury  concluded  by  adjourning  the  debate,  saying  that  he  was 
more  and  more  convinced  after  the  admirable  speeohes  he  had  heard 
that  night  of  the  soundness  of  the  movement  which  aimed  at  opening 
medical  careers  to  women.  Lord  Houghton,  Sir  Charles  Dilke,  M.P>t 
&o.,  have  joined  the  Society. 


ICareh  16,  1870.] 
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REVIEWS   OF  BOOKS. 

A  Treatise  on  Medical  Electricity,  Theoretical  and  Practical, 
and  it$  Use  in  the  Treatment  of  Paralyaie,  Nemralgia,  and 
ciher  Diseases.  By  Julius  Althaus,  M.D.  Second  Edition. 
Longmans.    1870. 

IF  even  a  ooltiyated  physician  were  asked  twenty  years  ago 
what  he  thought  of  electricity  as  a  therapentical  agent, 
Uie  reply  wonld  have  heen,  in  nine  cases  ont  of  ten, "  The  merest 
eharUxtoMeine"  Bat  times  are  changed,  and  now,  thanks  to  the 
yaloahle  researches  of  Bemak,  Da  Bois  Beymond,  Mattencci, 
and  Beoqaerel  (pere),  the  varioas  forms  of  electric  vibration 
are  regarded  by  those  who  anderstand  their  several  remedial 
qnaUties,  as  among  the  most  nseful  means  of  care  and 
diagnosis  which  modem  medicine  possesses.  We  fear  that 
there  is  still  some  little  prejadice  among  the  more  ignorant  of 
the  "  general  practitioner  "  class  against  electricity,  and  we 
fancy  that  in  many  cases  where  this  agent  is  em- 
ployed it  is  nsed  to  gratify  some  whim  of  the  patient, 
and  not  because  the  "  sargeon ''  has  any  faith  in  it. 
Bat  ignorance  is  the  parent  of  prejadice,  and  that  some 
of  the  provincial  members  of  the  profession — and  a  few  also 
of  their  metropolitan  brethren — are  in  Boeotian  darkness  on 
the  subject  of  electricity  is  shown  by  the  way  in  which,  when 
pushed  to  do  so,  they  apply  it.  We  believe  we  do  not  exceed 
the  limits  of  fact  when  wo  assert  that  a  very  large  proportion 
*of  the  country  doctors  look  on  electricity  as  something  which 
is  produced  by  "  grinding  "  the  handle  of  a  sort  of  miniature 
barrel-organ,  and  that  it  is  applied  by  putting  two  brass 
handles  in  the  patient^s  hands.  This  seems,  perhaps,  to  be  an 
unfair  exaggeration,  but  we  appeal  to  the  more  learned  in 
therapeutics  if  it  is  not  a  truthful  picture.  Yet,  what  brutal 
ignorance  does  not  this  demonstrate  1  Why,  as  well  might  a 
man  suppose  he  understood  his  profession  who  would  put  a 
stethoscope  on  the  patient's  head,  or  an  enema-tube  into  his 
mouth  !  Electricity  presents  itself  under  many  guises ;  and 
while  in  one  form  it  might  be  serviceable  in  certain  affections, 
in  another  it  might  prove  equally  mischievous.  And  so,  like- 
wise, the  modes  of  applying  even  one  partieular  form  of  elec- 
tricity are  both  numerous  and  necessary  to  be  carefully  dis- 
tinguished. 

For  the  reason  we  have  stated,  we  welcome  such  works  as 
that  of  Dr.  Althaus,  which,  while  they  deal  with  the  general 
principles  of  electrical  physics,  also  teach  us  the  application  of 
eieetrieity  to  practical  therapeutics.  In  the  edition  of  the  work 
which  is  now  before  us,  the  author  has  very  much  enlarged  the 
original  book.  Indeed,  the  present  volume  is  more  than  three 
times  the  size  <^  the  old  one.  The  author's  additions  have 
chiefly,  however,  related  to  the  tiieoretieal  portion  of  his  subject, 
which  occupies  very  nearly  one  half  of  the  whole  book.  The 
practical  part  has  also  received  important  additions,  but  it  is 
not  as  foil  in  regard  to  the  typical  cases  of  foreign  physicians  as 
we  eould  have  desired.  In  treating  of  the  general  snlject  of 
eleetro-physiology.  Dr.  Althaus  is  nothing  if  not  critical,  and  he 
occasionally  carries  his  criticism  a  little  too  fast  and  too  far. 
There  is  a  kind  of  flippancy  in  the  way  in  which  he  disposes 
of  the  arguments  of  men  whose  lives  have  almost  been 
devoted  to  electro-physiology  which  we  do  not  like  to 
see.  We  have  the  greatest  respect  for  Dr.  Althaus  as 
an  authority  on  electro-therapeutics,  and  this  respect  is 
an  the  more  increased  by  oar  knowledge  of  the  miserable 
superficiality  which  even  some  of  the  very  "  great  guns "  of 
medicine  display.  We  know  that  Dr.  Althaus  thoroughly 
understands  the  subject  which  for  years  he  has  pursued  with  so 
much  distinction.  He  must,  therefore,  fully  comprehend  the 
great  difficulty  of  drawing  definitive  conclusions  in  regard  to  the 
theory  of  electric  effects  on  the  body ;  and  for  this  ceason  he 
ahoald  be  less  dogmatic  in  the  expression  oi  opinions  of  his 
own,  and  more  ready  to  forgive  others  for  reticence.  We  are 
now  pointing  out  the  features  in  this  fine  treatise  which  seem 


to  us  objectionable,  and  while  doing  so  we  would  take  exception 
to  some  expressions  which  Dr.  Althaus  uses.  Firstly,  of  the 
word  fiwid.  No  one  knows  better  than  the  author  that  modern 
physicists  have  regarded  this  expression  as  founded  on  no  basis 
of  fact,  and  as  calculated  to  lead  to  confusing  ideas.  Why« 
then,  employ  itP  We  want  to  instil  into  the  minds  of 
medical  men  some  more  philosophic  notions  of  the  laws  of 
physics  than  they  now  possess ;  but  how  is  this  to 
be  done  if  we  speak  of  electric  phenomena  as  the  operations  of 
a  subtle  '*  fluid."  Again,  what  in  the  name  of  a  rational  natural 
philosophy  docs  the  author  mean  by  the  word  "  density  "  as 
separate  from  "  intensity  "  ?  "  Quantity  "  we  know,  and  "  in- 
tensity "  we  know,  and  *'  direction  "  we  know  to  be  important 
qualities  of  an  electric  discharge  or  current ;  but  what  is  this 
"  density "  P     Dr.  Althaus  tells  us  it  is  represented  by  the 

formula  D  =  —  when  I  is  the  intensity,  and  T  the  transverse 

section  of  the  condnctive  wire.  Bat  as  we  know  the  chief 
quality  of  a  wire  to  be  resistauce  (or  conductirity,  relatively), 
what  does  this  supposed  quality  mean  except  the  relation 
between  intensity  and  resistance  P  and,  if  so,  why  hamper  a 
difficult  subject  with  a  new  and  unnecessary  technicality  P 

In  regard  to  the  description  of  the  multiform  batteries, 
coils,  and  machines  now  in  use.  Dr.  Althaus  gives  a  dear  and 
ample  description  of  all,  and  illustrates  his  remarks  by  nume- 
rous capital  woodcuts  intercalated  with  the  text. 

We  note  that  in  treating  of  the  application  of  the  induction 
currents,  or  of  Faradisation,  as  he  very  properly  calls  it,  in 
accordance  with  the  modem  nomenclature.  Dr.  Althaus  lays 
stress  on  the  position  in  which  the  poles  are  to  be  placed, 
making  a  distinction  between  positive  and  negative.  Now  we 
fancy  this  is  a  mistake,  which  is  explained  neither  by  theory 
nor  practice.  In  the  first  place,  in  the  coils  generally  in  use, 
there  is  no  provision  by  which  the  currents  are  sent  in  one 
direction,  and  as  the  currents  are  being  perpetually  reversed 
we  canjiot  see  that  it  makes  the  least  difference  which  of  the 
poles  is  applied  near  the  affected  part.  Dr.  Althaus  may 
allege  that  the  current  on  "  making  contact "  and  that  on 
"  breaking  contact  "  are  so  disproportional  in  intensity  that 
we  really  use  only  one.  But  this  is  not  strictly  true.  As  to 
the  practical  therapentical  application  of  the  principle,  we  can 
assure  him  it  is  of  no  value.  He  will  find,  if  he  tries  it  in 
Faradisation,  that  it  makes  not  the  slightest  differ^Duse  (say  in 
a  case  of  rheumatic  paralysis  of  the  arm)  to  which  end  of  the 
muscle  he  applies  either  of  the  poles. 

We  have  thus  far,  we  think,  indicated  nearly  everything 
which  we  can  find  fault  with  in  Dr.  Althaus's  treatise,  and 
when  it  is  remembered  that  the  work  covers  nearly  700  pages, 
it  will  be  seen  that  we  find  the  book  one  which  in  every  way  is 
creditable  to  British  Therapeutics.  Dr.  Althaus's  style  is  clear 
and  forcible;  his  reference  to  modem  work  is  by  no  means 
behind-hand;  his  cases,  selected  from  his  own  practice,  are 
both  numerous  and  illustrative;  and  thus,  altogether,  the  volume 
before  us  is  one  which  the  scientific  layman  may  read  with 
advantage,  and  which  will,  we  trust,  do  something  to  remove 
the  lamentable  obscurity  which  now  exists  in  the  minds  of  many 
English  doctors  as  to  the  nature  and  extent  of  electro- therao 
peutics.  

Sketches  of  Life  and  Sport  in  South-Eastern  Africa*  By 
Chables  Hamilton,  F.A.S.L.  Edited  by  F.  G.  Psice, 
F.B.G.S.,  FA.S.L.     London :  Chapman  &  Hall.    1870. 

MB.  PBIGE  has  here  jotted  down  the  "  yarns  "  whidi,  from 
time  to  time,  his  friend  Mr.  Hamilton  spun  for  him. 
The  book  contains  a  pleasant  gossiping  account  of  some  travels 
in  Kaffirland  by  one  who  is  more  of  a  sportsman  than  a  philo- 
sopher. It  has  no  scientific  value  whatever.  The  iUustra- 
tiokis  are  not  badly  designed,  but  are  execrably  printed  ;  and, 
among  other  objects  of  interest,  they  represent  Uie  author  in 
the  full  dress  of  the  country,  and  a  Kaffir  with  a  lady's 
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drawers  worn  as  a  Test.  The  editor  recommends  that  mis- 
sionaries to  tHe  Kaffirs  sbonld  paint  their  skins  with  red-earth, 
wear  a  plame  of  feathers  on  the  head,  and  be  content  with 
one  garment,  an  apron  of  leopard-skin,  which  thej  might 
regard  as  a  symbol  of  the  Episcopate.  He  expresses  his  thanks 
to  the  Eev.  Charles  Carlos  Clarke  for  his  valaable  assistance 
in  preparing  the  work. 
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CORRESPONDENCE. 


It  ia  diBtinotly  to  be  bona  in  xnind  fhst  wa  do  not,  by  iniertiog  latters,  oonvvy 
any  opinion  faTOorable  to  their  oontenti.  We  open  onr  eolonms  to  all.  without 
leaning  to  any;  and  thus  inpply  a  channel  for  the  pnblioation  of  opnions  of 
allahades. 

No  notice  wbaterer  will  be  taken  of  anonymous  oommuaicatione. 

We  cannot  undertake  to  return  rejected  eommunioationa. 


Sib  William  Thomson  versus  Geology. — From  P.  W.  Stuabt 

Menteath. 

Sib, — I  regret  that  other  ooonpations  have  obliged  me  to  suspend 
for  a  little  my  treatment  of  this  matter.  I  thought  that  it  might, 
without  inconvenience,  be  delayed.  In  resuming  it  I  shall  make  use 
of  such  articles  bearing  on  the  question  in  hand  as  I  happen  to  have 
met  with  since  the  date  of  my  la«t  letter.  These  articles  have  led  me 
to  consider  the  matter  as  of  much  greater  practical  importance  than 
I  had  previously  supposed ;  and  I  shall,  in  consequence,  modify  my 
method  of  dealing  with  it.  I  must  ask  your  readers  to  consider  my 
letters  as  intended  to  form  one  whole,  in  which,  what  is  left  unsatis- 
factory in  one,  will  be  found  oomplemented  in  another.  In  no  other 
manner  can  I  hope  to  render  the  question  generally  intelligible ;  and 
I  trust  that  your  correspondents  will  not  ask  for  demonstration  where 
demonstration  is  not  necessary  to  the  argument,  or  imagine  that  mere 


ooigeotures  must  always  be  "ivbutted  by  strict  soienoe.  Those  who 
would  do  this  I  refer  to  the  oommenoement  of  my  first  letter,  where 
my  purpose  in  entering  into  this  ridiculous  disonssion  was  stated  in 
unmistfUcable  terms.  Had  I  intended  to  propound  a  new  and  serioos 
tiieozy  of  volcanic  aotion,  fully  justified  by  new  facts,  and  a  oomidete 
criticism  of  the  state  of  the  subject,  I  should  have  written,  not  to 
the  correspondence  of  a  scientific  journal,  but  either  to  the  Fraieh 
A(»demy  or  to  the  Geological  Society  of  France.  Practical  knoiriedge 
of  volcanic  phenomena  and  acquaintance  with  a  large  pnqwrtioa  oC 
what  has  been  written  on  the  subjeothave  led  me  to  oonridertiiaisDy 
.attempt  to  treat  it  soientiftoally  would  require  more  space  tiian  say 
correspondence  oould  allow ;  and  while  I  may  offer  suggestionst  rabot 
shallow  dogmatism,  answer  one-sided  quotations  from  popular  leot&xw 
or  textbooks,  or  even  compare  with  fads  such  clippings  from  a  par- 
ticular scientist's  treatise  as  may  have  been  misused  in  the  bdateriog 
up  of  a  one-sided  theory, — ^I  must  decline  to  attempt  the  impoeable, 
or  to  be  distracted  by  A  Tale  of  a  Tub.  So  much  aa  is  neoeisuy  to 
my  argument  I  will  readily  answer  to  '*  R.  A." ;  but,  oonwdering  the 
width  of  the  subject  in  hand,  I  must  really  give  no  more. 

As  regards  the  importance  of  the  subject,  I  would  remark  that  Sr 
W.  Thomson  has  been  endeavouring  for  nearly  ten  years  to  obtain 
the  reputation,  without  undertaking  the  labour,  of  a  refomier  is 
goology ;  I  would  point  to  the  professedly  authoritative  article  in  the 
North  British  Review  (July,  1869)  containing,  among  other  remarkable 
matter,  a  gross  insult  to  the  memory  of  Hamilton,  and  the  following 
singular  statement : — "  In  truth,  when  we  come  to  examine  the  ques- 
tion as  a  whole,  giving  its  full  weight  to  each  of  the  separate  details, 
we  find  that  we  may,  with  considerable  probability,  say  that  natural 
philosophy  already  points  to  a  period  of  some  ten  or  fifteen  millionB 
of  years  as  all  that  can  be  allowed  for  the  purposes  of  the  geologist 
and  palnontologist ;  and  that  it  is  not  unlikely  that,  with  better 
experimental  data,  this  period  may  be  still  further  reduoed."  I  would 
point  to  the  article  in  the  Edinhv/rgh  Review  (January,  1870),  «ai  to 
the  following  statement  in  the  British  and  Foreign  Evangdieal  Bt- 
view : — '*  This  is  a  concession  for  argument's  rake,  or  rather  for 
brevity's  sake.  A  past,  for  the  materiid  world,  without  interposition 
of  precisely  such  a  kind  as  theologians  indicate  by  the  word  mirade, 
is  thoroughly  out  of  the  question.  The  modern  doctrine  of  energy, 
and  the  mathematical  theory  of  heat,  have  set  that  at  rest  for  erer 
by  irrefragable  demonstration — as  we  should  like  to  take  an  eady 
opportunity  of  setting  before  our  readers.  There  are  no  snoh  bigots 
going  as  a  certain  noisy  sect  of  naturalists."  (January,  1870).  These 
writings  are  sufficient  proof  that  Sir  W.  Thomson  has  sncooeded  in 
attracting  attention,  and  that  geology  must  show  cause  for  disregard- 
ing his  claims  as  a  reformer.  Professor  Huxley  has  defended  the 
geology  of  the  future ;  I  propose  to  defend  the  geology  of  t^e  present. 

Let  us  suppose  a  man  of  ordinary  education  and  intelligenoe  to  read 
the  writings  above  mentioned ;  what  notion  would  he  form  of  the 
character  and  the  worth  of  geology  ?  In  what  state  of  mind  would  ha 
rise  from  their  perusal  ?  Let  us  suppose  that,  disgusted  with  geology, 
he  turned  for  true  science  to  Professor  Sylvester's  ex  cathedril  Plea 
for  the  Mathematician.  On  that  plea  I  shall,  by-and-by,  be  obliged  to 
touch ;  for  the  present  may  I  not  submit  to  your  readers  that  the 
last  state  of  the  man  we  have  supposed  would  be  worse  than  the  first  ? 
Sir  W.  Thomson  may  assure  himself  that,  when  forced  into  the  dis- 
cussion of  these  matters,  geologists  are  by  no  means  unprepared  to 
discuss  them.  Whether  Sir  W.  Thomson  is  right  in  insisting  that 
their  discussion  is  profitable,  or  whether  the  geologists  are  right  in 
insisting  that  it  is  not,  may,  at  least,  be  thus  decided. 

The  tendency  of  the  modem  analysts  is  certainly  to  return  to  "  the 
considerations  of  abstractions  as  the  only  true  material  of  sdenoe," 
and  it  appears  by  Professor  Sylvester's  PUa  that  Pythagoras  is  rising 
into  wonderful  repute ;  but  it  has  been  reserved  for  Sir  W.  Thomson 
to  revive  the  disputes  of  Platonists  versus  Aristotelians,  and  to  insist 
that  such  matters  should  be  "thoroughly  sifted"  by  gecdogiets. 
Hence  this  dispute ;  and,  as  the  North  British  Reviewer  beautifully 
says,  **  Thus  Unif ormitarianism  has  reoeived  its  death-blow,  and  the 
operation  has  been  performed  as  a  duty,  cheerfully  but  considerate^, 
without  malignity  or  ostentation." 

But  from  Duns  Sootns  to  Hamilton  there  has  been  preserved  in 
Scotland  a  tradition  of  common  sense.  Believing  that  tradition  to 
have  been  known  to  Kapier,  Newton,  Berkeley,  Kant,  Hume,  Bead, 
Stewart,  Hamilton,  Hutton,  and  other  Scotchmen,  and  that  it  is  not 
wholly  forgotten  now.  I  shall  endeavour  to  continue  the  discussion 
on  the  principles  of  tJiat, 

Is  the  science  of  Newton,  of  Pascal,  or  of  Faraday,  at  all  similax  to 
the  science  of  the  modem  analysts  (who  despise  the  geometry  that 
Newton  prised,  and  prize  the  mechanical  analysis  that  Newton 
despised)  P  Has  the  last  the  same  object  as  the  first?  And, if  not,  to 
which  is  the  name  of  scieTice  to  belong  P  Is  the  corruptio  optimi  a 
necessary  law  of  nature ;  or  may  even  a  Unif ormitarian  protest  against 
the  recurrence  of  a  Kabbalistic  Period  in  science?  Anyhow,  an 
attempt  to  dispel  certain  confusion  dannot  be  altogether  useless, — and 
the  need  that  this  be  attempted  is  now  certainly  felt. 

The  whole  secret  of  the  discussion  that  Sir  W.  Thomson's  persistent 
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efforts  haye  raised,  is  contained  in  the  following  paragraphi  which  I 
tnuaudate  from  the  Pens^es  de  Pascal  (Benooard,  1812): — "For 
how  manj  persons  belieye  that  thej  have  defined  time  when  they  have 
said  that  it  is  the  measore  of  motion,  leaving  to  it,  meanwhile,  its 
ordinary  sense  ?  and,  neyertheless,  they  haye  made  a  proposition  and 
not  a  definition.  How  many  are  there,  likewise,  who  belieye  they 
haye  defined  motion  when  they  haye  said : — Motus  nee  aimpliciter 
motuSf  non  mera  potentia  est,  sed  actus  enUs  in  potcntia  ?  And  yet, 
if,  as  thoy  do,  they  leaye  to  the  word  motion  its  ordinary  sense,  they 
have  not  made  a  definition,  bnt  a  proposition ;  and  thns  oonfonnding 
those  definitions  which  are  called  definitions  of  names,  and  which  are 
the  tme,  free,  allowable,  and  geometrical  definitions,  with  those  which 
are  called  de/imtions  of  thhigs,  which  are  properly  propositions  by  no 
no  means  free,  bnt  subject  to  contradiction, — they  allow  themselyes 
freely  to  form  these  as  well  as  the  others  :  and  each  one  defining  the 
same  things  after  his  own  fashion,  with  a  liberty  which  is  as  mnoh 
forbidden  in  these  last  definitions  as  allowable  in  the  first,  they  con- 
faae  all  things ;  and,  losing  all  order  and  all  light,  they  lose  them- 
selyes, and  wander  in  inexplicable  diffioolties."  Pascal's  censure 
applies  strictly  to  Sir  W.  Thomson,  and  by  no  means  to  the  geologist. 
Bat  when  the  North  BHtish  Review  can  coolly  assume— in  the 
ooontry  of  Hamilton — that  the  metaphysicians  are  "  mere  soap- 
bubbles,"  and  when  such  meaningless  pedantry  as  Sir  W.  Thomson's 
demand  of  the  geologists,  "  On  what  calculations  is  this  opinion 
founded  "  (Beply),  can  be  allowed  in  a  professedly  scientific  writing, 
pascal's  thoughts  cannot  be  expected  to  oommand  much  attention ; 
and  I  shall,  therefore,  continue  to  treat  the  question  in  hand  in  such 
a  manner  as  I  hope  may  answer  best.  Before  continuing  I  shall, 
howeyer,  reply  as  briefly  as  possible  to  such  objeetions  as  haye  ap- 
peared, hoping  to  satisfy  such  objections  more  f uUy  in  the  sequel. 

First,  as  regards  "B.  A.'s"  letter  in  Scientific  Opinion  of 
December  15th,  1869.  "B.  A.'8"  manner  of  employing  inverted 
commas  may,  I  submit,  lead  to  misconception.  I  had  referred  to  a 
former  letter,  in  which  I  suggested  a  view,  which  I  submitted  as 
jostified  by  the  facts  concerning  the  question.  To  that  letter  I  refer 
"B.  A.;"  and  if  he  will  show  cause,  by  cracial  facts  and  crucial 
reasoning,  that  what  I  there  spoke  of  may  not  be  admitted  as  "  a 
vera  coMsa  that  cannot  be  neglected,"  &c.,  I  shall  be  most  happy  to 
join  issue  with  him.  As  I  have  already  remarked,  I  find  I  must  keep 
as  much  as  possible  to  the  question  in  hand :  without  too  much  depart- 
ing from  it,  my  entering  into  details  in  answer  to  *'  B.  A.'s  "  queries 
could  only  be  special  pleading.  I  give  below  the  names  of  a  few  of 
the  works  in  which  he  can  find  facts  concerning  the  question ;  from 
those  facts  he  may  draw  his  own  conclusions.^  Sir  W.  Thomson 
accuses  Lyell  of  supposing  a  perpetual  cycle :  I  point  to  a  condition  of 
the  question  which  no  geologist  can  ignore,  and  which  throws  the 
inference  of  perpetual  motion  out  of  court. 

If  "B.  A."  requires  that  I  give  a  quantitative  estimation  of  the  rela- 
tion of  the  cause  to  the  results  to  be  accounted  for,  I  may  fairly  ask 
him  to  furnish  me  first  with  a  quantitative  estimation  of  those  results. 
But  as  it  is  the  business  of  geologists  to  deal  with  facts  of  observa- 
tion and  not  the  assumptions  of  particular  speculators,  it  will  not  do 
to  assume  quantities  and  svppose  conditions,  and  then  draw  conclu- 
sions by  somebody's  "  beautiful  '*  formula.  In  my  next  letter  I  shall 
endeavour  to  make  it  clxab  why  geologists  have  not  considered  the 
results  obtained  by  Fourier  and  others,  as  deserving  of  serious  con- 
sideration in  their  speculations ;  and  I  shall  endeavour  to  show  that 
while  they  willingly  allow  the  use  of  mathematics,  they  know  also 
that  mathematics  may  be  abused — that  it  is  not  because  they  are 
Ignorant  of  mathematics,  but  because  they  are  acquainted  with  the 
facia  of  geology,  that  they  refuse  to  rush  to  conclusions  such  as  those 
brought  forward  by  Sir  W.  Thomson. 

As  regards  electricity,  and  the  part  that  may  probably  be  assigned 
to  it  in  the  production  of  internal  heat — the  mathematician  might  sup- 
pose and  assume  regarding  the  earth's  magnetism,  or  he  may  entirely 
ignore  it  for  the  convenience  of  a  formula ;  but  the  geologist  may  show 
that  the  evidence  of  strong  electric  currents  in  the  interior  of  the  earth, 
is  not  much  less  satisfactory  than  the  evidence  of  original  heat, — and 
he  may  require  the  mathematician  to  show  clear  and  exact  reasons  for 
ignoring  them,  when  the  mathematician  pretends  to  produce  dear  and 
exact  results  regarding  internal  heat.  Faraday's  magueto-eleotric 
refleorchies  forbid  the  ignoring  of  electricity,  when  we  speak  of  the  earth 
asitisy  not  as  the  mathematicians  may  find  it  convenient  to  define  it. 

With  reference  to  "  IL  A.*s  "  second  paragraph — I  would  here  merely 
lemark  that  if  the  theory  of  the  dissipation  of  energy  does  not  fit  the 
taaim  of  nature  ascertained  by  naturalists,  it  follows  that  the  theory 
most  be  abandoned,  not  that  the  facts  must  be  discredited.  Does  it 
fit  the  facts  or  not  is  the  question  to  be  decided ;  if  this  is  not  the  ques- 
tion, on  what  then  does  the  theory  rest,  except  that  it  suits  the  specu- 
lationa  of  Sir  W.  Thomson,  and  that  Tie  knows  nothing  against  it  ? 

As  to  "  B.  A.'s  "  concluding  sentence,  I  would  call  his  attention  to 
the  fact  that,  twenty  years  ago,  Hitchcock  could  write  as  follows : — 


"  Yet  even  in  astronomy,  it  is  not  many  years  since  the  mutual  distur- 
bances among  the  heavenly  bodies  were  supposed  to  be  the  certain  pre- 
cursors of  ruin  to  the  system.*'  And  sixteen  years  ago  the  North 
British  Review  (in  an  astronomical  article)  contains  this  : — "  As 
neither  reason  nor  religion  leads  us  to  believe  that  the  solar  system 
will  ever  be  destroyed,  or  that  living  beings  will  ever  cease  to  occupy 
tiie  earth."  How,  then,  as  to  "  all  the  great  natural  laws  which  as 
children,"  Ac. ;  and  are  there  not  some  curious  cycles  in  astronomical 
history? 

"  An  Old  Stager"  having  answered  the  greater  part  of  "  A  Young 
Beginner's '!  letter,  I  need  only  notice  a  few  sentences  in  it  which  spe- 
cially concern  myself. 

As  to  my  heading — had  Sir  W.  Thomson  endeavoured  to  show,  by 
a  critical  examination  of  the  subject,  that  the  Uniformitarians  were 
false  to  their  science  and  the  Catastrophists  true  to  it,  I  should  have 
admitted  that  ho  attacked  a  particular  theory.  As  it  is,  he  attacks 
the  whole  value  and  method  of  geological  reasoning.  But  I  hope  to 
show  that  Unif ormitarianism  is  no  mere  theory. 

I  spoke  of  the  **  clear  possibility  "  that  the  geological  record,  &<y. : 
it  is  a  clear  possibility,  as  far  as  geology  is  concerned,  until  geological 
reasons  are  produced  against  its  possibility ;  I  know  of  none.  On  the 
other  hand,  it  should  be  shown  how  metamorphism  could  remain  inac- 
tive ;  and  tiiat  has  not  been  shown. 

I  object  to  any  limit  to  geological  time  simply  because  I  hold  that 
not  the  slightest  reliable  proof  of  any  limit  has  been  found.  Let  any 
evidence  be  produced  and  I  will  either  show  it  inadmissible  or  consider 
its  weight.  Sir  W.  Thomson's  evidence  I  have  to  continue  the  exam- 
ination of.  I  wish  for  either  satisfactory  facts  and  reasonings,  or 
else  for  suspension  of  judgment.  I  have  studied  zoology,  and  read 
Darwin's  book  ;  therefore,  I  am  a  Darwinian ;  but  progress  in  life 
requires- defining,  and  all  our  notions  of  it  seem  very  vague. 

As  regards  the  form  of  the  earth,  I  referred  to  the  well-known 
Manual  of  Geology  of  Professor  Jukes.  The  view  is  also  discussed  in 
Lyell' s  Principles ;  and  it  may  be  found  explained  and  admitted  in 
astronomical  works.  It  has  been  often  ignored  in  the  bolstering  up 
of  one-sided  theories ;  but,  so  far  as  I  have  been  able  to  ascertain,  it 
has  never  been  refuted.  Denudation  is  moreover  not  the  only  process 
that  justifies  its  admission.  But,  to  the  Uuiformitarian,  no  explana- 
tion of  the  earth's  form  is  required :  he  knows  no  reason  for  supposing 
that  the  shape  of  the  earth  was  primasvaUy  bungled. 

My  argument  is  this  : — (1)  That  the  matters  on  which  Sir  W. 
Thomson  is  " quite  certain"  are  in  reality  so  extremely  obscure  that 
no  definite  conclusion  can  fairly  be  drawn  from  them,  unless  they  bo 
utterly  misrepresented  by  the  modem  analyst :  that,  therefore.  Sir  W. 
Thomson's  position  is  a  proof  of  presumptuous  ignorance,  while  the 
position  of  the  geologists  is  justified  by  enlightened  common  sense. 
(2)  That  there  are  other  considerations  which  positively  justify 
Unif  ormitarianism ;  and  that,  further,  Unif  ormitarianism  is  a  necessary 
principle  of  conmion  sense. 

The  wisdom  of  the  Egyptians,  backed  by  the  rhetoric  of  the  Cag- 
liostros,  may  command  for  a  time  the  admiration  of  the  vulgar ;  but 
if  England,  from  a  nation  of  Pavavaoi,  is  to  become  a  nation  of  men, 
she  will  recognize  in  intelligenoe  but  one  "  proud  pre-eminence  "—of 
the  eternal  attribute  of  common  sense. 


8t.  Jean  de  Luz,  March  5. 


I  remain,  &c., 

P.  W.  Stuabt  Mbntbath, 


PB0FB860B  TtNDALL'S  BeSSABCUEB  ON  HeAT. 

Sib, — ^In  connection  with  the  above  subject  there  is  a  point  on 
which  I  desire  to  offer  a  few  critical  remarks.  In  an  experiment  in- 
tended to  show  the  distribution  of  heat  in  the  electric  light,  the  thermo- 
electric pile  was  coated  with  lampblack.  I  would  submit  that,  in 
order  that  a  substance  should  show  correctly  the  distribution  of  heat 
from  any  source,  it  is  necessary  that  that  substance  should  absorb 
rays  of  the  different  wave-lengti^s  proportionally,  i.e.,  the  rate  of.  heat 
absorbed  to  non-absorbed  (dispersed  or  transmitted)  heat  should  be 
a  constant  quantity  for  rays  of  varying  refrangibility.  In  the  pre- 
vious part  of  the  work.  Heat  as  a  Mode  of  Motion,  it  is  stated  that 
lampblack  is,  to  a  great  degree,  transparent  to  rays  of  low  refrangi- 
bility, of  which  a  considerable  proportion  exists  in  the  dectric  light. 
It  would  follow  from  the  above  that  lampblack  cannot  show  correctly 
the  distribution  of  heat  in  the  case  referred  to. 


I  am  yours  obediently. 


Kbmo. 


^  2>r   VAxott  tt  dtt  Maiierts  organiquei   dans   VSeorce   terrtttre.      DelesBe, 
Biaehof 'a  Chemieal  and  Pkgtieal  Gtologjf^    Daabeny'a  Trtalit$  on  Volcanoet, 


Members  of  Oxford  University  who  desire  to  offer  themselves  as 
candidates  for  the  Whitworth  preparatory  exhibitions  are  to  send  in 
their  names  to  the  Bev.  C.  L.  Wingfield,  All  Souls'  College,  on  or 
before  Saturday,  March  19,  together  with  a  statement  of  distinctions, 
if  any,  gained  in  mathematics  or  experimental  science  in  the  Univer- 
sity or  in  any  College  or  Hall. 
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SCIENTIFIC  SOCIETIES. 

B«cretaries  of  Booietie*  will  6h\im  us  by  regnlarlj  forwarding  "Abstracta  of 
"FrooeeAingB ;  "  and  they  woald  do  mnch  to  enhance  the  interest  and  laeoeia 
of  their  meetings  if  they  would  enable  us  to  pabliah  in  anticipation  <*notioes 
of  papers  to  be  read."  ____- 

BOYAL  SOCIETY. 

Thtjesday,  March  10th. — The  following  papers  were  read :— "  On 
the  Contact  of  Conies  with  Snrfaoes,"  by  William  Spottiswoode,  M.A., 
F.E.S. 

*<  Besearohes  on  Solar  Physios. — ^No.  II.  The  Positions  and  Areas 
of  the  Spots  observed  at  Kew  daring  the  years  1865-66,  also  the 
Spotted  Area  of  the  Snn's  risible  disk  from  the  commencement  of  1832 
up  to  May,  1868,"  by  Warren  De  La  Rue,  Esq.,  Ph.D.,  F.B,S.,  F.B.A.S., 
Balfoor  Stewart,  Esq.,  LL.D.,  F.B.S.,  F.B.A.S.,  Superintendent  of 
the  Zew  Observatory,  and  Benjamin  Loewy,  Esq.,  F.R.A.S.— The 
paper  commences  with  a  continuation  for  the  years  1864-66  of 
Tables  IT.  and  III.  of  a  previous  paper  by  the  same  authors ;  it  then 
proceeds  to  a  discussion  of  the  value  of  the  pictures  of  the  sun  made 
by  Hofrath  Schwabe,  which  had  been  placed  at  the  disposal  of  the 
authors,  and  the  result  is  that  these  pictures,  when  compared  with 
simultaneous  pictures  taken  by  Carrington  and  by  the  Kew  heliograph, 
are  found  to  be  of  great  trustworthiness.  From  1832  to  1854  the 
pictures  discussed  are  those  of  Schwabe,  who  was  the  only  observer 
between  these  dates  ;  then  follows  the  series  taken  by  Carrington, 
and  lastly  the  Kew  series,  which  began  in  1862. 

A  list  is  given  of  nine  values  of  the  sun's  spotted  area  for  every  fort- 
night, from  the  beginning  of  1832  up  to  May,  1868,  and  also  a  list  of 
three-monthly  values  of  the  same,  each  three-monthly  value  being  the 
mean  of  the  three-fortnightly  vidues  which  precede  one  of  the  three 
which  follow  it.  These  three-monthly  values  are  also  given  for  every 
fortnight. 

A  plate  is  appended  to  the  paper,  in  which  a  curve  is  laid  down 
representing  the  progress  of  solar  disturbances  as  derived  from  the 
three-monthly  values  ;  and  another  curve  is  derived  from  this  by  a 
single  process  of  equsdization,  representing  the  progress  of  the  ten- 
yearly  period.  The  values  of  the  latter  curve,  corresponding,  to  every 
fortnight,  are  also  tabulated. 

"Tables  of  the  Numerical  Values  of  the  Sine-integral,  Cosine- 
integral,  and  Exponential  Integral,"  by  J.  W.  L.  Glaisher,  Trin. 
Coll.,  Cambridge. 

"  On  some  Elementary  Principles  in  Animal  Mechanics.  — 
No.  III.  On  the  Muscular  Forces  employed  in  Parturition,"  by 
the  Bev.  Samuel  Haughton,  M.D.,  Fellow  of  Trinity  College, 
Dublin. — In  the  first  stage  of  natural  labour,  the  involuntary  muscles 
of  the  uterus  contract  upon  the  fluid  contents  of  this  organ,  and 
possess  sufficient  force  to  dilate  the  mouth  of  the  womb,  and  generally 
to  rupture  the  membranes.  I  shall  endeavour  to  show,  from  the 
principles  of  muscular  action  already  laid  down,  that  the  uterine 
muscles  are  sufficient,  and  not  much  more  than  sufficient,  to  complete 
the  first  stage  of  labour,  and  that  they  do  not  possess  an  amount  of 
force  adequate  to  rupture,  in  any  case,  the  uterine  wall  itself. 

In  the  second  stage  of  labour,  the  irritation  of  the  festal  head  upon 
the  wall  of  the  vagina  provokes  the  reflex  action  of  the  voluntary 
abdominal  muscles,  which  aid  powerfully  the  uterine  muscles  to  com- 
plete the  second  stage  by  expelling  the  foetus.  The  amount  of  avail- 
able additional  force  given  out  by  the  abdominal  muscles  admits  of 
calculation,  and  will  be  found  much  greater  than  the  force  produced 
by  the  involuntary  contractions  of  the  womb  itself. 

The  mechanical  problem  to  be  solved  for  both  cases  is  one  of  much 
interest,  as  it  is  the  celebrated  problem  of  the  equilibrium  of  a  flexible 
membrane  subjected  to  the  action  of  given  forces.  It  has  been  solved 
by  Lagrange  {Mdcanviue  Analytiquc,  p.  147)  in  all  its  generality.  In 
the  most  general  case  of  the  problem,  the  following  beautiful  theorem 
can  be  demonstrated  : — Let  T  denote  the  tensile  strain  acting  in  the 
tangential  plane  of  the  membrane,  applied  to  rupture  a  band  of  the 
membrane  1  in.  broad ;  let  P  denote  the  pressure  resulting  from  all 
the  forces  in  action,  perpendicular  to  the  surface  of  the  membrane,  and 
acting  on  a  surface  of  1  square  inch ;  and  let  p ,  and  p^  denote  the  two 
radii  of  principal  curvature  of  the  membrane  at  the  point  considered. 
Then  we  have  the  following  equation  :— 


P=Tx 


\pi      pJ 


If  the  surface,  or  a  portion  of  it,  become  spherical,  the  two  principal 
curvatures  become  equal,  and  the  equation  becomes 

p-?T. 
p 

In  the  case  of  the  uterus  and  Its  membranes,  the  force  P  arises 
from  hydrostatical  pressure  only,  and  is  therefore  easily  measured, 
and  the  supposition  of  spherical  curvature  is  approximately  admis- 
sible. 


It  is  evident  from  the  form  of  the  gravid  utems,  that  its  curvabm 
is  greatest  near  its  mouth ;  and  the  equation  shows  that  for  a  giren 
hydrostatical  pressure  the  tensile  strain  is  proportional  to  the  radiog 
of  curvature ;  hence  this  strain  will  be  greatest  at  the  fundna  of  the 
uterus,  in  which  part,  accordingly,  we  find  the  muscular  coat  thicker 
than  elsewhere.  If  we  assume  the  shape  of  the  uterus  to  bo  thai  of  a 
prolate  ellipsoid,  whose  longer  diameter  is  12  in.,  and  shorter  diameter 
8  in.,  its  mean  curvature  will  be  that  of  a  sphere  whose  diameter  is 
9-158  in. 

The  volume  of  the  gravid  uterus  is  found  from  the  expieflsios 

Volume  ^  -^u  ah^  I 
3 

in  which  a  and  h  are  the  aemiales,  and  u  is  the  ratio  of  the  ditfm* 
ference  of  a  circle  to  its  diameter ;  substituting  for  a  and  h  their 
numerical  values,  we  find  the  contents  of  the  uterus  to  be  402*13  oabis 
inches. 
The  surface  of  the  gravid  uterus  may  be  found  from  the  eqution 

Surface  «  (sin-*<5  +  Cv/f— e*) ; 

e 

in  which  e  is  the  exoentricity  of  the  generating  elUpse.  If  the  nnme- 
rical  values  be  snbstitoted  in  thhi  expression,  it  will  be  found  that  the 
surface  of  the  utems  is  270*66  square  inches.* 

Some  highly  interesting  oonclnriona  may  be  drawn  from  the  fm* 
ceding  calculations,  combined  with  the  weight  of  the  total  mnaedar 
tissue  of  the  uterus.  Hesohl  estimates  the  weight  of  the  aterioe 
muscles  at  from  1  lb.  to  1*5  lb.,  Montgomery  found  tlie  mmdes  of  the 
gravid  uterus  to  weigh  1*5  lb.,  and  Levret  estimates  them  at  51  onlno 
inches,  which,  with  a  specific  gravity  of  1*052, 1  find  to  bo  eqaiTileot 
to  1*93  lb.    Taking  the  mean  of  these  estimates  we  have  .•^^ 

Weight  of  Muscular  Fibres  of  Qravid  Wmnb. 

lb. 

Heschl    1*25 

Montgomery 1*50 

Levret    1*93 

Mean 1*56 

If  wo  now  suppose  this  quantity  of  muscle  to  be  spread  ever  the 
entire  surface  of  the  uterus  we  find — 

Mean  thickness  of  mus-  (  1*56  x  7000  x  1000      )  ,^0*1519  i  ch 
cular  wall  of  uterus    (.  252*5  x  270*66  x  1052  ) 

If  we  suppose  a  ribbon,  1  in.  in  width,  to  be  formed  from  the  wall 
of  the  uterus,  its  thickness  will  be  0*1519  in. ;  and  as  each  sqoan 
inch  of  cross  section  of  jmuscular  fibre  is  capable  of  lifting  102*55  lb., 
we  find  for  the  greatest  tensile  f oroe  producible  by  the  contraction  of 
the  uterine  muscles : — 

Sabstituting  tliis  ralne  of  T  in  the  eqatation 

P-?I. 

P 

and  for  p  its  mean  value  9*158  in.,  we  obtain  the  maiimam  hydio* 
statical  pressure  inside  the  gravid  uterus,  that  can  bo  produced  by  the 
contraction  of  its  muscular  fibres  :— • 

Maximum    hydrostatical  pressure  )  2j<_15^7^ 
produced  by  uterine  contraction  {     9*158     ** 

This  pressure,  applied  to  a  circular  sorfaoe  of  4^  in.  in  diameter,  is 
equal  to  54*106  lb.  One  hundred  experiments  were  made  by  Bnnoaii 
and  Tait  upon  the  hydrostatical  pressure  necessary  to  rapture  the 
membranes  which  contain  the  liquor  amnii,  which  are  recorded  in 
Dr.  Duncan's  book  *  (pp.  306-311).  The  greatest  pressure  obeerted 
was  3*10  lb.,  and  the  least  was  0*26  lb.;  and  I  find  tliat  the  mean 
rupturing  pressure  of  all  their  experiments  was  1*2048  lb. 

Combining  this  experimental  result  with  the  oalcolation  aheady 
given  of  the  amount  of  pressure  producible  by  the  musoolar  tissue  of 
I  the  womb,  we  may  conclude  that  the  uterine  musoles  aM  oapable  ol 
rupturing  the  membranes  in  every  case,  andpossessi  in  genenl*  nesdj 
three  times  the  amount  of  force  requisite  for  this  purpose. 

In  the  second  stage  of  labour,  the  voluntary  action  of  tiie  abdo* 
minal  muscles  is  called  into  play  to  aid  the  expulsite  efforts  of  the  abeonfl 
musoles.  I  have  attempted  to  calculate  the  force  available  tnm  the 
contraction  of  these  muscles  as  follows :— - 

The  abdominal  muscles  are  four  in  number ;  via.)  rectuM  cMomiiMtt 
ohliquus  extemuSf  ohUquus  intemus  and  tranwersalis.  The  last  Aree 
muscles  form  curved  sheets,  acting  upon  the  corresponding  munlBa  c£ 
the  opposite  side  by  means  of  tenuous  (iponewroses  which  meet  in 
the  linea  alba,  and  form  the  sheath  of  the  vertiiml  rectus  obdominHs 


^  Lerret  esfctmates  the  oontents  of  the  graTid  ateroa  at  408  cabio  inches,  and  ib 
sorfaoe  at  339  iqaare  inohea.  Foppel  eatimatea  the  contenta  at  900  oabic  iaehet, 
and  the  surfaoe  at  210  aquare  inches. 

*  E4$$areh0$  in  Oh$tetrie§,    Bdinburgh,  1868. 
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moflole.  From  the  arrangement  of  all  four,  it  is  plain  that  the  teniile 
f oroe  of  mnsonlar  contraction  in  the  onrred  wall  of  the  belly,  from  the 
xiphoid  cartilage  to  the  symphisiB  pabis,  is  to  be  measored  by  the  sum 
of  the  united  foroee  of  all  the  mascnlar  sheets.  If  we  knew  the  force  of 
each  mnsde,  and  the  principal  cnrratnres  of  the  belly  in  the  middle  line, 
we  ooold  calculate  by  Lagrange's  theorem,  the  hydrostatical  pressure 
inside  the  abdominal  carity  and  arailable  to  expel  fsaces,  urine,  or  a 

footUB. 

In  order  to  ascertain  the  force  of  the  muscles,  I  measured  carefully 
their  ayerage  thicknesses  in  three  subjects,  of  whom  one  was  a  young 
woman  who  had  borne  children,  aud  the  others  were  men  of  ordinary 
siie  and  appearance.    The  results  obtained  were  the  following : — 

Thicknesses  cfAbdonUnal  Muscles, 

No.  1.  Male.       No.  S.  Female.         No.  8.  Male. 

in.  in.  in. 

fiectus  abdominus 0*275  0*29  0*34 

ObliquuB  extemus 0200  0*25  019 

Obliquus  intemns 0*235  0*17  0*24 

TransTersalis..... 0127  015  014 


Total. 


0-837 


0-86 


0-91 


The  aTorage  total  thickness  of  the  muscular  walls  is  0*869  inch, 
wliich  is  nearly  identical  with  the  measurent  obtained  from  the  female 
Bot^ect.  It  has  been  ascertained  by  careful  observations,  that  we 
most  add  50  per  cent,  to  the  weights  of  muscles  in  the  dead  subject  in 
order  to  bring  them  to  the  liying  weights ;  this  correction  gives  us 
1*8035  inch  for  the  mean  thickness  of  the  muscles  causing  tension  in 
the  central  line  of  the  belly,  where  the  forces  of  all  the  muscles  come 
lato  play  together.  Multiplying  this  thickness  by  10255  lb.,  or 
ooefiioient  of  muscular  contraction,  we  find 

T«  1*3035  X  102*55  » 133*67  lb. 

This  is  the  tensile  strain  producible  by  the  contraction  of  the  abdo- 
minal muscles  along  the  curved  central  line  of  the  belly. 

It  remains  now  to  ascertain  the  principal  curvatures  of  the  abdo- 
minal surface,  and  to  use  the  equation — 


P-T 


Vpi  pJ 


80  as  to  determine  P,  the  hydrostatical  pressure  per  square  inch  inside 

the  cavity  of  the  belly,  and  available,  either  in  whole  or  in  part,  for 

the  expulsion  of  the  f  cetus  during  the  second  stage  of  labour. 

In  OTder  to  asoertain  the  curvature  of  the  belly,  I  made  experiments 

on  three  yoong  men  placed  lying  on  their  backs  upon  the  floor,  and 

made  them  depzeee  and  raise  the  abdominal  wall  as  much  as  possible. 

The  result  was  as  follows : — Taking  a  straight  line  from  the  upper 

part  of  the  symphisis  pubis  to  the  xiphoid  cartilage  as  the  fixed  line  of 

oompanson,  it  was  found  possible  to  depress  the  navel  one  inch  below 

this  fixed  line,  and  to  raise  it  two  inches  above  it.    When  the  belly 

was  distended  to  the  utmost  by  the  action  of  the  abdominal  muscles,  I 

ineasared  the  longitudinal  and  transverse  curvatures  by  measuring  the 

aagittas  corresponding  to  a  given  length  of  tangent,  with  the  following 

results: — 

Nmnber  Diameter  of  Diameter  of 

'  loDgitttdinal  oarratnre.  transTerse  oarTatare. 

J.  G.  H 22*93     12°30 

H.  0 22-78     12*80 

8.  H 28-6a     12*80 


Mean. 


22-727  12*688 


Fat   TtA  

The  cortature  of  the  distended  belly  at  the  navel  is  found  to  be, 
from  the  foregoing  measurements,^- 


T-+r"=«' 


Pi     P«     11*3635^  6-3166    40696 
Mttliiplyittg  this  curvature  into  the  tension  of  the  abdominal  muscles 
at  the  navel  already  found,  vis.,  183*67  lb.  per  inch,  we  obtain,  finally, 

133*67 
P  ga»  82-926  lb»  per  square  inohi 

This  amoimt  of  expulsive  f orde  pet  squace  inch  is  available,  although 
not  vsoally  employed,  to  assist  the  uterus  in  completing  the  second 
fllagv  of  labouTt  If  we  suppose  it  applied  to  the  sur&Me  of  a  oirde 
44  in.  in  diameter  (the  usual  width  of  the  pelvic  canal),  we  find  that  it 
la  equivalent  to  523*65  lb.  pressure. 

Adding  together  the  combined  forces  of  the  voluntary  and  involun- 
tary muscles,  we  find — 

Involuntary  muscles »  54-106  lb. 

Voluntary  muscles ■•523*65    ,) 


Total 
Fat... 


577-75 


J) 


rfM 


Thus  we  see  that,  on  an  emergency,  somewhat  mora  than  a  quarter 
of  a  ton  prossuro  can  be  brought  to  bear  upon  a  rafraotory  child  that 
rafuses  to  oome  into  the  world  in  tiie  usual  manner.' 

In  order  to  determine  by  actual  experiment  the  expulsive  force  of 
the  abdominal  muscles,  I  placed  two  men,  of  48  and  21  years  of  age 
raepeotively,  lying  on  a  table  upon  their  backs,  and  and  put  a  disk 
measuring  1*87  inch  diameter  just  over  the  navel ;  weights  were  placed 
upon  this  disk  and  gradually  increased  until  the  extrame  limit  of  weight 
that  oould  be  lifted  with  safety  was  reached ;  this  limit  was  found  to 
be  in  both  cases  118  lb.  As  the  circle  whose  diameter  is  1*87  inch 
has  an  area  of  2*937  squara  inohes,  the  pressura  perpendicular  to  the 
abdominal  wall  produced  by  the  action  of  the  abdominal  muscles  is 

113 
P— 0.03^  —  38*47  lb.  per  square  inch, 

a  result  which  diifera  little  from  that  found  by  calculation  from  the 
actual  measurements  of  the  muscles  and  curvaturas. 


ETHNOLOGICAL  SOCIETY. 


Mabch  8th.-— Prof.  Huxley,  president,  in  the  chair.  Capt.  Campbell, 
B.E.,  was  announced  as  a  new  member.  Col.  Lane  Fox  read  a  paper 
"  On  the  Opening  of  Two  Cairns  near  Bangor,  North  Wi^es."— One 
was  situated  on  the  summit  of  Moel  Faben,  and  contained  a  cist  in 
which  an  urn  was  found,  together  with  several  small  dressed  stones, 
probably  arrow-heads  and  flakes,  worked  not  in  flint,  but  in  the  trap 
and  felspathic  rocks  of  the  neighbourhood.  Other  worked  stones 
were  found  beneath  the  cist.  The  characters  of  the  materials  were 
described  by  Prof.  Ramsay.  The  second  oaim  examined  by  the 
author  was  called  Camedd  Howel,  and  contained  fragments  of  an  urn 
surrounded  by  particles  of  burnt  human  bone,  but  not  protected  by  a 
cist.  Among  tiie  speakers  who  took  part  in  the  discussion  ou  this 
paper  wera  Sir.  J.  Lubbock,  Bart,  M.P.,  Ptof.  Bamsay,  Mr.  J.  Evans, 
Mr.  J.  W.  Flower,  Dr.  Nicholas,  and  Mr.  B.  Hamilton.  A  paper  was 
then  read  "  On  the  Earliest  Phases  of  Civilization,"  by  Mr.  H.  M. 
Westropp.  The  author  sought  to  show  that  every  race  passes 
through  an  invariable  series  of  phases  in  definite  sequence— >the 
barbarous,  the  hunting,  the  pastoral,  and  the  agricultural  phases, 
which  the  author  compared  with  the  respective  stages  of  infancy, 
childhood,  youth  and  nwnhood  in  the  individual  man.  Numerous 
illustrations  were  adduced  of  different  races  exhibiting  these  several 
phases  of  civilization  in  the  successive  stages  of  their  development. 


BOYAL  HOBTICULTUBAL. 


March  2nd. — W.  W.  Saunders,  Esq.,  F.B.S.,  in  the  chair.  The  usual 
preliminary  business  being  concluded,  Mr.  Moore,  in  the  absence  of 
the  Bev.  «r.  Dix,  announced  the  awards  of  the  floral  committee,  and 
Mr.  Geo.  F.  Wilson  those  of  the  fruit  committee.  The  chairman 
then  proceeded  to  make  some  comments  upon  some  of  the  productions 
sent  to  the  meeting,  and  first  elicited  the  thanks  of  the  society  to  Mr. 
Femyhough,  a  member  of  the  floral  committee,  for  his  handsome 
present  to  the  society  of  a  series  of  coloured  sketches  of  tropical  fruits; 
and  then  directed  attention  to  several  forms  of  variegation  in  Abuti- 
Ions,  of  which  further  notice  will  be  found  in  the  report  of  the  scien- 
tific committee ;  and  to  several  of  the  Orchids  exhibited.  A  species  of 
Agave  was  aUuded  to  as  belonging  to  a  class  of  plants  well  adapted, 
when  grown  as  specimens,  for  placing  on  pedestals.  Some  few  years 
ago,  said  Mr.  Saunders,  we  wera  contented  with  about  10  or  12  species 
of  Agaves,  but  he  had  since  increased  his  collection  to  about  120 
species  or  varieties.  The  curious  Stangeria  paradoxa^  a  Cycadaceous 
plant  from  Natal,  was  then  referred  to  as  having  been  thought  to  be 
a  fern  when  first  introduced  into  this  country,  but  afterwards  was 
properly  described  by  Mr.  Moore.  The  usefulness  of  ivies  for  decora- 
tion in  winter  was  commented  upon,  and  the  chairman  concluded  his 
remarks  by  stating  that  he  was  glad  to  see  that  this  class  was  being 
taken  in  hand  by  several  horticulturists.  Major  Trevor  Clarke  said 
he  had  examined  all  the  Cyclamens  in  a  collection  from  Mr.  Wiggins, 
and  had  not  found  one  that  was  fragrant,  he  thought  that,  as  a  matter 
of  floral  criticism,  fragrance  should  be  thought  as  much  of  as  form. 

Scientific  Committee. — W*  W*  Saunders,  Esq.,  F.B.S.,  in  the  chair. 
The  minutes  of  the  last  meeting  having  been  read,  a  report  of  the 
sub-committee  appointed  to  superintend  the  experiments  carried  on 
with  various  manures  at  Chiswick  was  read  and  adopted.  Dr.  Gilbert 
spoke  on  the  same  subject,  and  it  was  agreed  that  the  carrying  out  of 
certain  details,  as  to  the  proportion  of  the  ingredients  to  be  used  in 
the  several  boxes,  should  be  left  to  Drs.  Gilbert  and  Yodcker.  The 
question  of  the  employment  of  a  special  assistant  to  superintend  the 
experiments  for  the  ensuing  season  was  discussed,  and  the  chairman 


*  The  preceding  re«ult  will  no  doubt  remind  the  curiotu  and  wdMnformed 
reader  of  the  itatement  made  by  Mr.  Shandy,  on  the  authority  of  LiihoptBdmg  Stw 
0n0tuU  (Upartu  diffteitt,  that  the  force  of  Ike  woman's  efforts  in  strong  labour  pains 
is  eqoal  upon  an  ayerage  to  the  weight  of  470  lb.  aroirdupois,  acting  petpeodicolarly 
upon  the  vertex  of  the liead  of  the  ehitd. 
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Dr. 


to  hang  «Im  OTljaei  ndflr  «Im  notiM  of  «Im  eoaneO  for  lis 
fli  ifti  iMxfc  BMtnf • 

eiliibitod,  OB  iko  p«t  oC  Mown.  Dowme,  LMid,  A 
of  gnltad  AbotiloDi,  ahowiag  tiM  offseioif  stodc  on 
mnd  MMm  on  iloelL  Thm,  Ahutilon  megapctamievm  (gnea) 
fiaftad  on  A,  Th&mM&m  (Taxusaiod)  bad  boeome  rwaegaiBd.  like  tlio 
•took;  iL  Thofmstmi  gniUd  on  ^.  iiM^apotamtncm  had  earned  ike 
prodaetion  of  Tariegiaied  abooU  from  the  oiigiaaQf  gieeu  ato^  aa  well 
aa  from  the  aeion ;  A.  Thamtcmi  gnfted  on  A.  megapotamienm  and 
thenpiaebed  bnefc  had  the  efleet  of  WKfairhig  the  bade  on  the  atodc  to 
Inwfc,  and  theae  two  prodnoed  Tariegaied  leavea.  AhoUm 
AbotOon,  "Doc  de  Malakoff,"  gnfted  on  A.  Tham«<mi^  alao 
▼aricgaied  ia  eonaeqnenoe.  So  thai  the  Tariesated  pbuit,  whether 
need  aa  a  atoek  or  aa  a  aeioa,  baa  the  faeolty  of  imparting  ita  Tariega- 
taon  to  the  learea  and  bode  aabaeqaentl j  prodaoed.  Great  intereat 
waa  BMUuleated  in  theee  apeeimena,  and  Dr.  Ifaetera  called  attention 
to  the  remarkable  experiment  of  H.  Tan  Hontte,  where  the  Tanegation 
eeaaed  after  the  aoddental  remoral  of  the  Tariegated  graft  (see  p.  d54, 
1860),  and  to  a  paper  of  Profeaaor  E.  Monen's,  ktelj  pabliafaed,  te- 
cofding  aereral  caaea  of  thia  kind  mentioned  in  this  and  other 
joomals,  and  alao  to  the  eircomatanoe  that  the  mere  inaertion  of  a 
detached  leaf  of  A,  Thomsoni  into  a  alit  in  the  bark  of  a  green 
Abntilon,  waa  anlBeieDt  to  inocolate  the  latter,  eren  though  the 
inaerted  leaf  apeedilj  periahed.  Dr.  Maatera  atated  that,  at  a  fotnre 
meeting,  he  woold  direct  attention  to  other  recorded  caaea  of  thia 
intereeting  phenomenon. 

A  specimen  of  a  onriooa  ezcreaoenoe  from  the  bark  of  a  camellia, 
■ent  ij  Mr.  Milla,  of  Snya  Oaidena,  Penryn,  waa  then  ahown.  The 
exereaoence  had  much  of  the  aapeet  of  a  Poljpoms,  bat  aeemed  to  be 
aa  ezcreeoence  from  the  bariE,  from  which  it  waa  with  dilBcaltj 
aeparated.  In  one  caae  two  braaehea  had  become  nnited  together, 
and  the  point  of  union  waa  ooTered  with  thia  ahell-like 
None  of  the  membera  of  the  committee,  nor  any  of  the 
growera  preaent  at  the  geneial  meeting,  had  erer  aeen  aaj 
aimilar.  The  onlj  auggeation  waa  that  the  adTentttioBa  growth  waa 
the  result  of  aome  injury  to  the  plant.  Dr.  Maatera  undertook  to 
aubmit  the  growth  to  microaoopic  examination,  and  report  more  fully 
at  a  future  meeting ;  as  also  on  a  carious  specimen  reaembUng  the 
"  burra  "  seen  on  birch-treea,  but  in  thia  case  stated  to  be  formed  on 
the  roota  of  a  enrraat-buah.  Dr.  Ifaatera  further  reported  aa  follows, 
on  the  Bridgesia  tpieata  exhibited  at  the  laat  meeting : — 

**  The  peculiar  out-growtha  of  tiiis  plant  are  protruded  from  the 
young  shoots  abore  the  axils  of  the  leaves,  and  above  the  branch  pro- 
ceeding therefrom.  In  the  fully  developed  state  they  are  about  the 
size  of  a  large  pea,  of  a  yellowish  colour,  and  have  a  general 
resemblance  to  the  tufts  of  hairs  found  in  similar  situations  in 
Pereskia. 

**  In  the  youngest  condition  the  excrescences  occur  in  the  form  of 
small,  smooth,  conical  projections,  covered  with  an  outer  layer  of 
small  oblong  cells,  the  outer  walla  of  which  are  thickened ;  sn^aoent 
to  these  are  four  or  five  rows  of  small,  spheroidal,  densely-paoked 
cells,  also  cortical  in  their  nature.  These  overlie  a  mass  of  ordinary 
cellular  tissue,  the  cells  of  which  contain  chlorophyll.  Banning  into 
this  conical  oellnlar  prqjeotion  are  two  rows  of  sxnall  spiral  vessels, 
which  converge  towuds  the  apex  of  the  cone,  and  form  a  loop.  These 
spiral  vessels  are  oonttnuoua  with  those  of  the  vascular  cirde  of  the 
branch,  and  are  surrounded  on  all  sides  by  oblong  thin-walled  cells, 
whose  long  diameter  ia  parallel  to  that  of  the  spiral  vessels,  and  more 
or  leas  at  right  angles  to  the  direction  of  the  parenohymatou4  tissue 
of  the  cortex  and  also  of  the  medulla.  The  constituent  odls  of  the 
medulla  are  spheroidal,  and  deatitute  of  chlorophyll.  Here  and  there 
spiral  vessels  traverse  the  medulla,  quite  isolated  from  the  general 
vascular  circle.  In  the  more  fully-developed  excrescences  the  appear- 
ances are  similar,  except  that  the  outer  epidermal  cells  now  show 
themselves  in  the- form  of  long  cylindrical  cells  (hairs),  som^  of  which 
are  club-shaped  at  the  extremity.  Some  of  these  hairs  appear  to  be 
uni-oellnlar,  while  others  show  one  or  two  transverse  partitions.  The 
hairs  in  question  are  rather  thlok-walled,  and  contain  a  few  scattered 
small  highly  refracting  granules  (starch?)  resembling  the  granules 
found  in  autumn  when  the  leaves  have  assumed  their  autumnal  tints 
in  consequence  of  the  decay  of  the  chlorophylL 

"From  these  appearances  the  inference  seemed  to  be  that  the  growths 
in  question  were  of  the  nature  of  adventitious  roots  covered  by  hyper- 
trophied  epidermal  hairs." 

An  Arum  from  (]lhiswick  with  an  adventitioaB  leaf  attached  to  the 
spadix,  and  white,  like  the  spathe,  was  then  shown.  A  similar  illus- 
tration was  forwarded  some  time  since  by  Mr.  T.  D.  Fish. 

Mr.  A.  Murray  read  a  communication  relating  to  the  presence  of  a 
larva  in  the  tubers  of  certain  herbaceous  perennials.  The  larva  in 
question  was  that  of  the  Ghost  Moth  or  Golden  Swift,  Hepialus  sp., 
and  did  much  damage.  Mr.  Murray  tiien  showed  a  dipterous  larva 
which  was  attacking  Seakale  roots,  and  doing  much  misdiief.  This 
was  referred  to  Professor  Westwood,  for  further  examination. 

Specimens  of  the  Pine  Beetle  and  of  a  species  of  Tortrix  were  then 
shown.    A  **  Bom  Scale/'  supposed  to  be  new,  was  also  shown  by 


Mr.  Manay,  who  alao  aHaded  to  the  cariooa  mite,  Oribata  genievlaia, 
already  leferied  to  in  theae  eofauma. 

Mr.  G.  F.  WilaoB  exhibited  a  aeries  of  water-colour  drawings  of 
Iropieal  fraita  wUeh  had  bean  pieaented  to  the  aocie^  by  Mr.  Ferny. 
hoo^  and  the  BMaliag  then  adjourned. 

Floral  Co]n«itf«€«.— Charlea  lee,  Eaq.,  in  the  chair.  This  wu  ii 
an  leapecta  a  very  aaoceaaf al  meeting,  numerona  prizee  being  offeced 
for 
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Mabch  IsT. — Chaxiea  B.  Vignoles,  Esq.,  F.B.S.,  president,  in  the 
ehair.  The  paper  read  waa  on  "  The  Wdf-Bock  lighthouse,"  bj  Mr. 
Jaa.  N.  Doo^aaa,  M.  Inst.  C.E.  After  giving  a  number  of  mechsmgal 
detafla  the  author  gave  the  following  aooount  of  the  light : — 

Thelaatera  waa  one  of  the  cylindrical  helically-framed  type,  designed 
hj  the  author,  and  adopted  by  the  Trini^  Houae.  It  was  mannf so- 
tared  hj  Meaara.  8.  Hodge  &  Sons ;  while  the  curved  plate-ghun  foe 
glasinflAit,  sad  the  dioptric  apparatus,  were  manufactured  by  Meain. 
Chaaoe\proihera  A  Co.  The  instrument  was  probably  the  most  perfect 
for  the  purpoee  that  had  yet  been  constructed.  T^th  the  view  of 
giving  the  Wolf  light  a  perfectly  distinctive  character,  a  revolrm; 
dioptric  light  of  the  first  order,  showing  alternate  flashes  of  red  and 
white  at  half-minnte  intervals,  was  resolved  upon.  This  arraagemeDt 
iuTolved  the  consideration  of  the  important  question,  which  did  not 
nipp^top  to  have  been  previously  determined  with  accuracy,  of  dieposing 
in  each  beam  the  relative  proportion  of  light  to  allow  for  the  loes  in 
the  red  beam  by  paaaing  thrcmgh  a  ruby  glaaa  medium,  and  prodooed 
at  all  MrnkMn^m^  at  which  tiie  light  could  be  seen,  with  variable  statei 
of  the  atmosphere,  fiadies  of  nearly  the  aame  strength.  The  investi- 
gation of  the  aulgect  was  entered  into  by  Ptofeesor  Tyndall,  the  scien- 
tific adviaer  of  the  Trinity  House ;  and  as  it  was  one  which  oonld  not 
be  determined  with  accuracy  by  photometric  measarementa,  he,  with 
the  author,  paid  a  visit  to  t£e  Bock  Lighthouse,  near  Liverpool,  which 
had  a  catc^tric  revolving  light  showing  one  red  flash  auooeeded  by  two 
of  white  at  intervale  of  one  minute,  and  inquiries  and  obeervationi 
were  made  on  thia  light  at  the  Pcnnt  of  Air  Lighthouse,  at  a  distsnoe 
of  lU  miles,  and  at  the  Great  Ormes  Head  Lighthouse,  at  a  distance 
of  304  miles.  Experiments  with  red  end  white  Ughta  were  also  made 
in  t^e  experimental  lighthouse  of  the  Trinity  House  at  BUckwall,  and 
observations  on  these  were  taken  from  a  station  in  diarlton,  at  a  dis- 
tance of  2  miles.  From  theee  practical  testa  it  was  determined  that 
the  quantity  of  light  to  be  appropriated  to  the  red  beam  ahoold  be  to 
that  of  the  white  in  the  ratio  of  5,275  to  2,250,  (V  as  21  to  9  nearly. 
The  apparatus  had  sixteen  panels  of  refractors  and  lower  prisms,  and 
eight  panels  of  upper  prisms,  to  the  drde.  Eight  paneils  of  refraotofs 
and  lower  prisms  of  18**  each,  were  appropriated  to  eight  beams  of 
white  light ;  and  eight  panels  of  refractors  and  lower  prisms  of  2r 
each,  together  with  the  eight  panels  of  the  upper  prisms  of  45*  esoh, 
to  eight  beams  of  red  light.  The  odour  waa  produced  by  mby  ghM 
placed  in  front  of  the  panels,  and  revolving  with  the  apparatus.  The 
illuminating  power  of  each  beam  sent  from  the  apparatus  was  esti* 
mated  at  2,250  French  units. 


QUEKETT  MICBOSCOPICAL  CLUB. 

Ths  Annual  Conversazione  of  this  club  took  place  at  University  OA' 
lege  on  Friday  evening,  and  was  attended  by  a  xery  numerous  assembly 
of  members  and  visitors.    The  objects  exhibited  under  the  microsoopes 
comprised  specimens  from  nearly  every  branch  of  microscopical  soienfie, 
and  evinced  by  their  novelty  an  evident  desire  on  the  part  of  the 
members  to  cultivate  every  source  likely  to  yield  instruction.  Amidet 
so  much  to  attract  attention,  it  is  impossible  to  make  a  selection ;  we 
may  therefore  merely  remark  that  amateurs  and  professionals  wen 
equally  assiduous  in  contributing  to  the  general  entertainment  d  the 
company.     In  addition  to  the  objects  exhibited,  an  interesting  ooUee- 
tion  of  photographs,  lent  by  the  India  Office,  the  Autotype  Company, 
Mr.  Shank,  Mr.  Good,  and  Mr.  A.  L.  Henderson,  were  much  admired. 
The  whole  proceas  of  micro-photography  waa  demonstrated  at  frequent 
intervals  by  the  Messrs.  Solomon,  the  actinic  influence  bemg  derived 
from  their  new  magneainm  lamp.   Mr.  Apps  exhibited  some  large  Gas- 
siott's  caacades  and  Geissler's  tubes  illuminated  by  his  cebbrsted 
induction  coil,  and  Mr.  James  How  displayed  Dr.  Maddox's  niflro- 
photographs  and  some  views  of  Swiss  scenery,  Ac.,  by  the  aid  of  the 
oxy-hydrogen  light.      The  meeting  may  be  deaoribed  as  eminestiy 
successful. 

BICHMOND  AND  NOBTH  BIDING  NATUBALISTS*  FIELD 

CLUB. 

Thi  monthly  meeting  of  this  club  was  held  in  the  museum,  Castle- 
ill,  on  Tuesday,  8th  inst.,  Mr.  Wood,  F.G.S.,  in  the  chair,  who  exhi- 
bited  specimens  of  stone  and  flint  weapons  from  Denmark,  which  hs 
had  purchased  from  Mr.  Bryce  Wright,  the  well-known  London  dealer. 
He  stated  they  were  amongst  the  finest  examples  of  theie  oorioos 
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jemains  of  anoient  man  obtained  from  that  most  prolific  looality,  and 
eqtial  to  any  in  the  British  Mnsenm,  or  the  fine  coUeotion  of  the  Ber. 
Canon  Oreenwell ;  bones  of  the  flying  lizard  (Pterodaotyle),  with  a  oast 
of  the  Mestrich  specimen.  These,  with  the  drawings  in  the  last 
volume  of  the  PaloBontographical  Society,  enabled  the  president  to 
explain  the  nature  of  this  most  curious  of  aJl  the  creations  of  a  former 
world.  A  fine  specimen  of  the  Old  Bed  fish  (Cheiraoanthus),  from 
Gordon  Castle,  a  genus  rendered  classical  by  poor  Hugh  Miller,  audits 
state  of  preservation  and  the  length  of  its  spines  were  objects  of  admira- 
tion. Roman  silver  and  copper  coins,  a  crift  to  the  president  from  Mr. 
Toimg,  late  of  the  grammar-school.  Mr.  Barr  sent  a  bronze  stirrup  of 
oarions  form,  dug  up  at  Bedale.  The  president  said  its  age  was  unoer- 
tsio,  but  he  thought  it  was  about  the  Marian  period.  Mr.  John  Metcalfe 
exhibited  models  in  pottery  of  fawns'  heads,  of  great  beauty  and  life- 
like appearance.  Mr.  C.  Walker,  of  Middleham,  sent  for  presentation 
two  anoient  keys,  dug  up  in  that  district.  An  explanation  of  their 
probable  age  and  manufacture  was  giyen  by  Mr.  John  Metcalfe,  after 
which  an  animated  discussion  on  the  subject  followed.  Ammonites 
firom  the  lias  of  YHiitby  were  also  presented  by  the  Bev.  John  Lawley. 


FOREIGN  ACADEMIES. 


-•o«- 


THE  FRENCH  ACADEMY. 

Pabis,  Mabch  7th. — ^Amongst  the  correspondence  of  the  day  pre- 
sented by  M.  Dumas  was  a  paper  relative  to  an  earthquake  which 
ooctored  at  Ancona  on  the  8th  of  February. 

Another  communication  was  from  the  Peruvian  Consul,  stating  that 
on  the  7th  of  last  December,  at  7  a.m.,  and  at  7  p.m.  shocks  of  earth- 
(puke  were  felt  in  Peru,  and  were  again  repeated  on  the  28th. 

M.  Boussingault  remarked,  on  this  subject,  that  the  volcano  of 
"Copayan,"  after  a  long  period  of  the  most  complete  repose,  had 
again  become  active.  Is  there  a  relation  of  cause  to  effect  in  these  two 
phenomena  P    M.  BouMiBgault  was  disposed  to  think  so. 

A  letter  from  M.  Leooq  de  Boisbaudran  described  some  needles  of 
ice  on  a  basin  lined  with  cement,  where  their  position  could  only  be 
explained  by  an  ascension  of  the  water  along  the  sides  of  the  basin 
by  virtue  of  capillary  attraction.  This  fact  is  analogous  to  those 
already  known  with  regard  to  the  presence  of  icicles  in  plants,  and  is 
exphiined  in  the  same  manner. 

A  letter  was  received  from  M.  Soret,  describing  some  new  experi- 
ments tending  to  show,  contrary  to  the  opinion  of  M.  Lallemand,  that 
the  illumination  of  liquids  contained  in  tubes  through  which  a  luminous 
bmidle  is  passed,  is  caused  by  the  presence  of  insoluble  corpuscles,  or 
at  least  that  the  illumination  is  in  direct  proportion  to  the  quantity 
of  the  corpuscles.  Pure  water  is  not  luminous,  but  if  Indian  ink  is 
added  to  it,  it  becomes  so.  Thus  nitrate  of  silver  added  to  water 
containing  chlorides,  renders  the  water  more  luminous  in  proportion  to 
the  quantity  of  the  chlorides. 

M.  Dumas  observed  with  regard  to  this  subject  that  M.  Stas  had 
already  stated  that  the  presence  of  chloride  of  silver  is  easily  perceived 
by  the  passing  of  a  luminous  bundle  through  the  liquid,  and  that  he 
had  pointed  out  this  process  as  a  means  of  adding  to  the  sensibility  of 
his  apparatus. 

A  letter  receiyed  from  M.  Houzeau  recorded  the  complete  absence  of 
oxygenated  water  in  snow  collected  recently  by  him  at  Bouen,  and  he 
brieves  himself  in  a  position  to  affirm  that  if  it  exists  at  all  it  must  be 
there  in  a  proportion  below  the  TviAnnr^^  P<"^i  ^^^  ^  introducing  this 
minimum  amongst  the  specimens  submitted  to  his  reagents,  he  has 
been  able  to  recognize  it  distinctly. 

A  letter  from  M.  Jonglet,  civil  engineer,  contained  some  statements 
rdatiye  to  the  action  of  ozone  upon  explosive  compounds,  especially 
upon  nitro-glycerine,  those  experiments  tend  to  show  a  sudden  defia- 
gration  of  some  of  those  substances. 

General  Morin  mentioned  that  the  experiments  of  MM.  Pelouze  et 
Payen  show  that  gun-cotton,  under  certain  circumstances,  undergoes 
decomposition  spontaneously,  and  detonates.  To  this  must  be  attributed 
several  accidents  which  have  occurred  at  Bourget  and  Yinoennes. 
When  the  temperature  was  raised  to  50**,  and  sometimes  even  only 
to  40**,  the  pyroxylin  detonated.  This  substance  is  rery  electric,  and 
is  often  known  to  give  off  sparks  when  handled,  or  when  placed  in 
barreLs  to  be  transported  from  Paris  to  Bouchet. 

M.  Pouohet  observed  that  for  some  time  past  it  has  been  remarked 
at  Bouen  that  the  nests  of  the  window-swallow  are  no  longer 
cottslruoted  in  the  same  way  as  heretofore ;  instead  of  a  ciroidar 
opening  admitting  a  single  individual,  they  present  an  elongated  aper- 
ture in  the  form  of  a  window,  by  which  several  may  go  in  and  out 
simultaneously. 

A  note  taken  from  "  a  sealed  packet,"  contained  remarks  on  the 
strise  which  are  seen  upon  the  Millstone  Grit  of  Brio,  from  the  presence 
of  which  the  authors  conclude  that  it  belongs  to  the  second  period 
of  the  glacial  epoch. 

Among  other  communications  wore  a  memoir  by  M.  Bozgean,  of 


Chamb^ry,  upon  poisoning  by  cyanide  of  i>otaflsium  and  pmssio  acid; 
and  also  a  note  from  M.  Dnbrunfiuit  on  the  speotra  of  rarefied  gases. 


BOYAL  ACADEMY  OF  BELGIUM. 

BBUSfiBLS,  FiBBUAST  5th.— The  Minister  of  the  Interior  forwarded 
to  the  Academy  an  order  for  23,750  francs,  being  the  half  of  the  annual 
grant  to  the  Academy  for  the  current  year.  The  order  was  acknow- 
ledged by  the  treasurer,  M.  Stas.  The  Minister  also  sent  a  donation 
of  various  works,  which  were  duly  acknowledged  in  the  Bulletin, 

The  Spanish  Legation  at  Brussels,  in  the  name  of  the  Observatory 
of  San-Femano,  at  Cadiz,  the  Haarlem  Society  of  Sdenoes,  &c.,  pre- 
sented various  volumes  of  Proceedings, 

The  Institute  of  the  Provinces  of  France  announced  that  the  d7th 
session  of  the  Scientific  Congress  of  France  ^rill  take  place  at  Moulins 
on  the  1st  of  August  next. 

M.  F.  Terby,  of  Louvain,  forwarded  new  observations  on  the 
Aurora  borealis  of  the  8rd  of  January. 

M.  Michel  sent  a  riswn4  of  observations  made  at  Ostend  during  the 
year  1869 ;  and  M.  Cavalier,  of  Ostend,  sent  a  series  of  similar  observa- 
tions for  the  month  of  January  in  1870. 

^  M.  Ed.  Lanszweert  communicated  an  account  of  zoologioal  observa- 
tions made  during  the  last  year. 

The  following  important  memoirs  were  also  reoeived: — "On  the 
Fishes  which  inhabit,  and  which  accidentally  visit,  the  coasts  of 
Belgium,  and  on  their  Parasites,"  by  M.  P.  J.  van  Beneden ;  "  On 
the  Earthquakes  of  1868,  with  a  Supplement  recording  those  of  the 
prerious  years  from  1843  to  1867,"  by  M.  A.  Perrey;  "Besearches 
on  Friction,"  First  Part,  by  M.  J.  M.  de  TiUey ;  "  On  the  Meteoric  Stone 
which  fell  at  Saint-Denis  Westrem,  near  Ghent,  on  the  7th  of  June, 
1855,"  by  M.  S.  Meunier  ;  "Note  on  Byraaao  ^i&M/in- (Wesmael  de 
Java),"  by  M.  A.  Preudhomme  de  Borre;  "Foundation  of  a  Higher 
Cartesian  Geometry,"  by  M.  F.  Folic ;  and  lastly,  "  Notice  on  Bryoni- 
oine,"  by  MM.  De  Eonninck  et  Marquart. 


VIENNA  ACADEMY. 


Fbbbuabt  3bd.— In  the  absence  of  the  president,  Pirofessor  J. 
Bedtenbacher  presided.  The  secretary  placed  before  the  meeting 
the  following  papers: — On  Dye-compounds  from  Madder,  by  Pro- 
fessor Bochleder,  of  Prague. 

On  DnalUstic  Functions,  and  On  the  Electric  Current  which  appears 
in  connection  with  Endosmose,  both  by  Professor  MiUer-Bb^iunfels, 
of  the  Boyal  Berg-Academy,  Leoben. 

The  Society  of  Naturalists  at  Biga  sent  invitations  for  the  25th 
anniversary  of  its  establishment. 

Dr.  Leopold  Fitzinger  sent  in  the  second  and  concluding  part  of 
his  memoir  on  the  Horse-shoe  Bats  (Bhinolophi).  The  genera 
Bhinolophus,  Ariteus,  Aquias,  and  Bhinonycteris  were  dealt  with. 

Professor  Bedtenbacher  read  a  communication  from  Professor  H. 
Will,  of  Giessen,  on  the  chemical  constitution  of  white  mustard-seed. 
Differing  from  black  mustard-seed,  which  contains  myronate  of 
potassium,  the  white  contains  an  analogous  compound,  sinalbin, 
which  appears  to  resolve  itself  into  sugar,  a  sulpho-cyanogen  com- 
pound, and  an  acid  sulphate  salt.  The  sulpho-cyanogen  compound  is 
iuYolatile,  and  contains  an  oxygen-radical,  Akrinyl  (C^H^O).  In  the 
acid  sulphate  referred  to,  the  potassium  base  is  replaced  by  sinapisin. 
The  following  scheme  explains  the  relation  of  their  bodies  :— 

Mjronata  of  potaeh.  Sugar.        ^sinfSl,)  ^^^^  anlptaate. 

CjoHjgNSaKO.o       C^H.^Oe  +  C^H^NS  +  SO4KH. 

Solpho-ejaaogttn 
Sinalbio.  Sugar.      oomyqand  ojf       AoidanlphaUofaiai^iiin. 

C.oH44N.SeO.«         C«H..0e  +  C.H,Nbs  +  S04(C.eH,4N0,)H. 

The  sulpho-cyanogen  compound  of  akrinyl  deprived  of  its  sulphur,  and 
when  in  the  state  of  nitryl  added  to  an  alkali,  gives  ammonia  and  the 
salt  of  an  aoid^CgHgOg,  which  at  136**  melts,  and  is  indentioal  with 
no  aoid  which  is  known. 


NOTES  AND  MEMORANDA. 


■■•■ 


The  British  Journal  of  Photography's  Prise  to  Photographers* 
Assistants. — The  British  Jov/mal  has  done  a  good  thing  in  offering 
a  prize  of  this  kind.  The  prize,  which  Ib  for  the  best  essay  on  any 
subject  of  practical  interest  to  photographers,  written  by  any  one 
belonging  to  this  class,  will  assume  the  shape  of  a  complete  set  of  ap- 
paratus for  eaHe  pictures,  to  be  supplied  by  first-class  London 
makers ;  and  it  is  to  be  distinct^  understood  that  photographers' 
assistants  only  are  invited  to  compete  for  the  prise.    All  competitive 
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MmnonlMtloni  mnit  be  tent,  Kddi«M«d  to  the  «dHon,  on  et  b«foM 

the  lut  doj  of  Apijl,  uid  Hwh  pcper  be  Bigoed  witli  a  nom  dt  phtma 
or  oipber,  a.  BeaJed  enielope  contaJniDK  the  Duns  uid  nddreu  of  the 
vritd  to  acoompany  each  oommnDicatioii.  Evety  oompetttor  should 
nndeistuid^ — first,  that  in  no  oaae  wbateTei  will  the  names  of  unmc- 
asgfal  cosdidatai  be  mode  known  ;  eeooudly,  that  olthongh  the  prize 
Ib  for  the  best  eBsay,  the  pnbliiher  will  reoopiiie  all  other  deaerving' 
eoinmnaloatioiiB  hj  priiea  in  a  peonniar;  or  other  form,  all  these 
bein(>  pnbUabed  in  Uie  JoiimaJ,  with  the  aameB  and  addreeeel  of  the 
nuthore;  thirdli,  that  originality  in  the  method  of  treating  the 
topioH  selected  will  be  considered  of  more  importance  than  mere 
Utenry  eioellecoe.  Essays  neleated  tor  pablioation  will,  where  neoes- 
■ary,  be  remitted  to  the  authors  for  correction  in  the  style  of  compo- 
Eition.  The  snbject  selected  mnst  be  one  of  practloal  interest  to 
photngraphera.  This,  it  will  be  obserred,  does  not  eiclnde  a  merely 
theoretiosl  disqaisition,  if  it  be  one  that  will  oondnce  to  praotieal 
knowledg«. 

The  Q«ology  of  Alaska. — The  Anttriean  Satiiralist  thinks  that 
the  most  interesting  resalts  of  Mr.  Dall's  loaont  oiplorations  are  the 
determiDation  of  tha  facts  that  west  of  the  lOSth  degree  of  longitade 
the  Alaskan  coast  is  rising,  that  the  former  violence  of  Tolcanio  foroei 
if  dimiDiBhiug' thtoQghoat  the  territory,  and  that  there  are  no  eridenoes 
of  general  glacial  action.  Mr.  Ball  bos  travelled  thirteen  hundred 
miles  up  tiienUleyof  the  Yukon,  and  explored  on  the  shores  of  Norton 
Bonnd,  without  obtaining  any  BTidenoes  of  glacial  aotion.  The  whole 
territwy  north  of  the  Alaskan  Moontains  oonld  not,  therefore,  hare 
been  ooTered  by  tlie  lame  general  sheet  of  ice  which  has  Boratohod 
the  section  east  of  the  Boaky  Monnliuna.  This  raises  an  nnexpeoted 
obstacle  in  the  path  both  of  the  hypothesis  of  a  general  terrestrial 
gladal  sheet,  and  the  theory  of  floating  ioe.  In  cither  case  it  will  be 
difflonlt  to  explain  tlio  absence  of  Boratohee  on  the  northern  slope  of 
tha  Alaskan  Monntuns  when  all  the  reat  of  Nortli-eaatAm  America 
msBt  have  been  ocTered  with  ice.  If  Alaska  waie  ooiered  by  the 
waters  of  the  FaciSc,  why  did  not  tbe  Soating  ioeborgB  score  the  sdt- 
face,  and  if  it  was  cut  of  water  during  tbe  glacial  epoch,  why  did  not 
tbe  great  terrestrial  glacier  of  the  east  have  its  counterpart  in  the 
Arotia  valley  of  the  Tnkon  P 

Improvements  in  Mining  Maohinery. — A  Mr.  King,  of  Derby- 
sbire,  is  engaged  on  Improvements  in  the  maohinery  for  the  deaoent 
and  ascent  of  ooal-mine  shafts,  with  a  view  to  " 
accidents. 


SCIENTIFIC  DIARY, 

WEDNESDAY,  March  18th. 
Sooiety  of  Arts,  8  p.m.    "  On  Surfwo  Decoration,"  by  William  Pitman, 

Biq. 
Philosojihioal  Society  of  Glasgow,  Sanitary  Section,  S  p.m.     The  debate 

"On  the  Licensing  System"  will  be  rend  by  Mr.  Thomas  Dick,  and 

brought  to  a  cloee  ;  Mr,  MeMn  beine  allowed  half  an  hour  to  reply. 
Meteorolo^cal  Society,  7  p.m.     "Dally  Rainfall,  ISlfi-lSflQ,"  by  Mr.  J. 

aialsher.     "  Bainfnli  of  Natal,  South  Africa,"  by  Dr,  Mann. 

THUB8DAV,  17th. 

Boyal  Society,  S.30  p.m.     "On  the  Iaw  which  Regu1at«  the  Relative 

Magnitude  of  the  Areas  of  the  Four  Oriaoee  of  the  Heart,"  by  Dr. 

Herbert  Davies.    "  On  the  Estimation  of  Ammonia  in  Atmoipheria 

Air,"  by  H.  T.  Brown. 
Society  of  AatiqnarieB,  8.E 

Dr.  Tbumam. 


"On  Ancient  Round  Barrows, 

Flora  and  Fsuca  of  Round  Isl 
"  On  the  A1gH>  in  tbe  North  Atlantic 


Ocean,"  by  Dr.  Dickie. 
Zoologioal  Society,  i  p.m. 
ChemToal  Society,   8  p.m.     "  On  Artifiolol  Alisarin,"  by  Mr,  W.  H. 

Perkin.     "On  Comblnatinns  of  Corbonic  Acid  with  Ammonia  and 

Wator,"  fay  Dr.  Divers. 
Numismatfo  Booiaty,  7  p.m. 
Royal  Society  Club,  6  p.m. 
Royal  Institution,  3  p.m.    "ChemiBtry  of  Vegetable  Products,"  by  Prof. 

OdUng  F.R.8. 
Harreian  Society  of  London,  8  p.m.     "  On  drrhcsis  of  the  Lung,"  by 

Dr.  C.  HandBsld  Jones. 
Bradford  Philosophical  Sooiety,  S.  IG  p.m.   "  The  Suei  Oanol,*'  by  Edward 

Dicey,  Ebo.,  U.A. 

FRIDAY,  18lh. 


"  On  Sanskrit  Numerals,"  by  Professor 

8  p.m.    "On  the  Subway  to  France,"  by  Mr,  J,  F, 
oaceman. 
Medical  Teacben'  AssocisUou,  6  p.m. 

SATURDAY,   IBtb. 


PbHoglcBl  Sodety,  6,1B  p.m. 

QolditUoker. 
Royal  Institution, 


MONDAY,  EltL 
Entomological  Society,  7  p.m. 
Uedieal  Society  of  London,  S  p.m. 
Aelatia  Society,  Sp.m. 
Victoria  Institute,  8  p.m. 
London  Institution,  4  p.m. 
National_Aaiociation  for  the  Promotion  of  Social  Bmenco,  S  p,m. 


TUESDAY,  22nd. 


Manchester  Literary  and  Philoso^ioal  Sodoty,  7  p.m. 
Royal  Institution,  3  p.m.     "  Nervous  System,   by  Protea 


WEDNESDAY,  SBrd. 


Geological  Sfxnety,  8  p.m. 

Royal  Society  of  literature,  8.30  p.m. 

Archieolcgioal  Assoujatlon,  $p.m. 


GBOLOOlCit  Grajitb.— "  W.  K,"— ^Bolh  oommimteatians  bsvs  reacW 
us.  The  queatloD  you  put  Ib  one  for  the  publishera.  We  fear  tba  Ittter, 
owing  to  Uie  numMr  of  applications,  are  averse  to  the  propoBl. 

HlOROSoopro  FUKOI.— "H,  C.  C."— The  notice  has  been  naini,  u 
you  will  see.  Send  us  a  report  of  the  meeting  for  insertion.  Will  the 
questioQ  of  Cholera-IUngi  (t)  be  gone  into  t 

Db.  Tekdall's  RKSEARCBES.^We  feoT  we  oannot  abHge  our  ocrr*- 
spondent.  People  sboold  not  write  letton  whloh  (hey  wish  to  aithdrBBi 
K  is  absurd,  not  to  asj  inoou^deral&  The  oommumcatioti  «u  in  t^ie 
when  your  second  letter  arrived. 

Bbiobtom  ash  Sumbx  Natuul  Hwioby  Socistt.— "T.  W.W.'— 
Thanks  lor  the  report. 

Uhitid  Statbb  Natal  Obbbrtatoby.  —  "  B.  F.  S."— We  beg  te 
sxpresB  our  thanks  to  the  superintendent  for  the  Talnahle  reports  vmek 
ha  has  forwarded,  and  which  shall  ba  fully  reviewed  in  due  cnme. 

Photoqrafhb  op  TBI  ScH.— "C.  H.  C."— Our  beat  thanks  an  das 
for  tha  beautiful  photogrwhs  of  tbe  lata  solar  eclipse  which  the  Soiveos. 
Qeneral  of  tbe  United  Slatos  Army  hu  just  sent  us.  They  dull  be 
noticed. 

AbhaTXD  Watkb.— "Q.  C."— The  operation  is  generally  peifonnod^ 
TDochinary.     The  Uask  Ib  placed  in  a  sort  of  case. 

Dms  or  a  Photoqbafhic  Lsnb.— "  A.  C.  D."— In  some  munue  tba 
best  test  is  eiperiiusnt.  Certain  formulie  may  also  be  used,  given  Ih* 
density  and  curvature  of  the  glass.  Consult  HonckhQven's  manual,  pub- 
lished by  Hardwioke. 

ThB'Novsubkb  MetbobTheort.— "  a.  E."— We  are  sonj  wo  cannot 
reproduce  your  paper.  It  is  now  too  lato.  If  you  send  us  any  letter  to 
year  opponent,  Mr.  P.,  wo  shall  forward  It  for  you. 

Soci^t  iiif£riale  zoolikiiqde  d'Accumatation.— M.  SoobeiianiE 
heartily  thanked  for  his  most  courteous  and  coropliroeiitary  letter.  Ws 
will  lay  hix  proposal  before  our  poblishers.  Tbe  number  irf  the  fkiM's 
sent  was  that  for  January. 

The  Electuic  Vane.— "J.  E.  H.  Q."— We  return  the  oopy  of  the 
paper  aoDt.  We  regret  that,  under  the  cireumBtanoes  mentiooed  In  your 
DDte,  we  cannot  reproduce  the  account,  which  would  be  awloM  wiUHml 
tha  blooks. 

BARtBWA.— "T.  M.  M."— Uofbrtonatoly,  illnen  at  the  Hme  prevMted 
our  seelDg'  your  letter.  It  most  have  been  thivugh  some  ovwsigfaC  of  oar 
"  sub,"  that  ttie  notice  was  omitt«d.  He  baa  no  reeollBotian  of  senof  sny 
Buch  comments  as  those  you  mention.  It  not  too  lata,  why  not  wnto  us 
a  diort  letter  on  tbe  subject )    We  shall  be  bappy  to  publish  it. 

Tbk  Sense  of  ShBLL.—"  Smells  and  Smells."     Too  late  for  inssrtitXL 

Tatlob'b  "New  Zealand."— Messn.  Haolntodi  are  thanked  far  (bsii 
kindness. 


Hock  dp   Pubuoatioh.— The  Publishing  Trade  are  Informed  thai 
Scientific  Onmoii  irill  bo  published  at  2iid-day  on  Wtdti4»Say  in 


Mir«h  88, 1870.] 


SCIENTIFIC  OPINION. 


277 


OPENING  THE  BRITISH  MUSEUM  AT  NIGHT. 

|HE  meetiDg  which  was  last  week  held  in  the  Town 
Hall,  Shoreditch,  was  but  the  expression  on  behalf 
of  one  section  of  the  commnnitj  of  a  feeling  which 
is  very  largely  shared  by  all — viz.,  that  the  public 
should  have  some  greater  return  for  their  money 
than  that  which  is  now  offered  to  them  by  some  of  those 
institutions  for  whose  support  they  pay  so  dearly.  And  the 
Chairman  of  the  meeting,  Mr.  John  Holms,  M.P.,  did  not  put  the 
matter  too  strongly  when  he  placed  in  the  opposite  scales  of  the 
balance  the  £113,000  a  year  which  the  British  Museum  receives 
from  the  country  and  the  benefits  which  the  Museum  in  return 
offers  to  the  nation.  Might  he  not,  indeed,  have  gone  very 
much  further  P  Might  he  not  have  asked  what  is  done  by  the 
huge  scientific  staff  of  the  British  Museum  to  enlighten  the 
public  on  the  advances  which  Science  is  making  in  England 
and  all  over  the  world  P  And  if  such  a  demand  were  made, 
how  would  that  little  colony  of  public  Scientific  servants,  who 
*are  provided  for  and  lodged  and  fed  with  the  most  nutritious 
pabulum  of  .resexrch,  have  made  answer  to  the  nation  P  Yerily, 
we  know  not ! 

The  small  mite  of  reform  which  the  meeting  at  Shoreditch 
seeks  is  one  pf  the  most  reasonable  that  can  be  conceived. 
Bear  in  mind,  it  does  not  for  a  moment  demand  that  the  British 
Museum  shall  be  educational.  It  does  not  ask  that  the  country 
sball  learn  anything  from  the  monster  collection  in  Bloomsbury. 
A  long  and  perhaps  painful  experience  of  the  utter  hopelessness 
of  obtaining  anything  save  "  confusion  of  ideas  "  from  the  inter- 
minable galleries  of  the  British  Museum  has  taught  it  the 
absorditj  of  such  a  proposal.  It  merely  asks  that  the  vast 
**old  curiosity  shop"  of  the  nation  shall  be  thrown  open 
to  the  masses  during  a  reasonable  period  of  the  evening, 
and  who  can  gainsay  so  modest  a  request?  We  should 
certainly  not  oppose  it.  It  is  but  the  merest  fragment 
of  justice  to  that  great  over- taxed  population  whose  life,  as 
Mr.  Mantalini  would  have  said,  is  one  "  perpetual  grind,"  and 
who  get  so  little  out  of  the  money  they  give  towards  the  en- 
couragement of  "  Science  and  Art."  We  earnestly  trust,  then, 
that  the  members  of  the  House  will  not  be  earwigged  by  any 
of  the  "  shoulder- tappers  "  of  officialism,  but  will  view  the 
question  in  the  broad,  fair  light  in  which  it  should  be  examined, 
and  will  at  once  confer  on  the  people  the  very  small  and  un- 
deniable boon  which  they  so  urgently  demand,  and  which 
is  so  unquestionably  their  due.  It  will  be  monstrously  wrong 
if  any  absurd  objection  about  extra  attendants  or  dangers 
of  gaslight  be  allowed  to  stand  in  the  way.  If  the  country 
thinks  it  worth  its  while  to  give  £118,000  to  support  a  National 
Collection,  it  can  and  should  afford  the  miserably  small  extra 
amount  required  for  gas-lighting  and  attendance  during  the 
hours  when  the  mechanic  can  at  his  leisure  wander  through 
its  galleries. 

What  we  wonder  at  i8«  that  some  of  those  who  are  so  anxious 
to  open  the  British  Museum  to  the  British  workman  did  not 
bethink  them  whether  a  trip  to  the  Museum  could  do  anything 
more  than  bewilder  the  intelligent  artisan.  It  does  seem  a 
little  surprising,  to  those  who  know  how  the  National  Collection 
is  at  present  arranged,  that  any  body  of  intelligent  workmen 
could  delude  themselves  by  the  notion  that  a  visit  to  the  big 
bouse  in  Qreat  Bussell- street  could  teach  them  anything  profit- 
able. For,  in  our  humble  judgment,  a  worse  arranged,  or,  in 
an  edncational  point  of  view,  more  useless  accumulation  of 
ooBtly  cariosities  is  not  to  be  found  in  any  city  of  Europe.  Not 
only  are  the  specimens — whether  they  be  in  the  Natural  History 
or  the  Antiquities  department — huddled  together  in  the  most 
intricate  form  of  higgledy-piggledy,  but  in  many  cases  it  is  im- 
poBBible  to  read  the  labels  bearing  their  names,  and  in  no  case  is 
tiie  least  attempt  made  to  convey  anything  of  principles  or  laws 


beyond  the  bare  fact  of  the  specimen  itself.  And  we  ask  any 
rational  person,  what  is  even  a  thinking  workman  to  learn,  in 
what  respect  is  he  improved,  even  to  his  small  proportion  of  the 
£113,000  a  year,  by  being  informed  that  a  huge  head  is  that  of 
Bameses,  or  that  a  number  of  split  fiints  are  from  the  cave  of 
Bruniquel  (these  cost  some  £2,000) ;  or,  as  sometimes  happens, 
by  being  told  nothing  at  all  about  a  giant  sarcophagus  covered 
with  hieroglyphics  P  The  thing  is  so  ridiculous  that  our 
astonishment  increases  each  year  to  find  that  nothing  is  done 
to  rouse  the  Museum*  superintendents  from  the  Eip  Yan 
Winkle  sleep  into  which  they  seem  to  have  fallen. 

What  is  the  reason  of  all  this,  and  who  is  to  blame  P  These 
are  questions  we  do  not  care  to  answer  just  now.  Years  ago 
Dr.  John  Edward  Gray  made  an  attempt  to  instil  practical 
ideas  into  the  minds  of  his  confreres,  and,  we  believe,  even 
went  so  far  as  to  draw  out  a  plan  for  making  the  Museum  a 
place  where  the  public  might  learn  something;  but  nothing 
came  of  it,  and  here  we  are  in  this  year  of  grace  with  a  collec- 
tion worth  millions,  costing  the  country  over  a  hundred  thousand 
a  year,  and  yet  of  no  use  whatever  to  the  general  public.  Surely, 
this  state  of  things  is  not  to  be  permitted  to  remain !  The  nation 
will  not  much  longer  be  content  to  support  a  costly  staff  of 
scientific  men  whose  labours  are  spent  nearly  entirely  in 
advancing  Science  among  scientific  men,  but  who  do  not  think 
it  worth  their  while  to  give  even  a  tithe  of  their  time  to  the  in- 
struction and  improvement  of  that  great  population  whose  little 
hard-earned  incomes  are  taxed  to  give  the  British  Museum 
staff  the  opportunity  of  pursuing  their  scientific  hobbies  to  the 
best  advantage. 


THE  WEEK. 


-•^^^ 


Sinoe  opening  this  department,  we  bare  reoeiTed  so  mnoh  usistance  froib 
friendlj  correspondents  in  different  parts  of  the  world,  that  we  are  led  to 
believe  that  onr  readers  may,  with  rery  little  trouble  to  themselTes,  aid  ns 
in  making  "  The  Week  "  a  most  oomprehentive  record  of  current  events  in 
the  Boientifio  world.  We  therefore  appeal  to  all  onr  friends  to  lend  us,  not 
merely  their  "earv/*  but  their  hands,  and  to  send  us  any  weekly  "jottings  " 
of  interest  relative  to  matters  occurring  in  their  neighbourhood.  "The 
sm^est  contribution"  will  be  accepted,  and,  serionsly,  the  briefer  and  more 
terse  the  notes  are  the  better.  Secretaries  of  societies,  metropolitan  and 
provincisl,  librarians,  curators,  lecturers,  and  teaohers,  may  all  do  something 
in  their  turn. 


HE  Geologists'  Association,  under  the  direction  of 
the  president,  Professor  Morris,  will  pay  a  visit  to 
the  British  Museum  this  afternoon.  Members  and 
their  friends  will  meet  in  the  entrance-hall  at  2  p.m. 
Under  the  chaperonage  of  so  old  and  thoroughly  practical  a 
geologist,  and  so  pleasant  a  companion,  as  Professor  Morris, 
the  members  may  expect  great  profit  and  enjoyment  from  their 
visit. 

At  the  meeting  of  the  Literary  and  Philosophical  Society  of 
Manchester  last  evening,  Mr.  B.  D.  Darbishire,  F.G.S.,  exhibited 
specimens  of  electroplate  reproductions  of  some  of  the  Boman 
plate  lately  found  at  Hildesheim,  and  gave  a  summary  of  Mr. 
Wieseler's  discussion  upon  this  find. 

Pbopessok  Olives  continues  his  lectures  on  Botany  to  the 
ladies'  class  at  South  Kensington.  The  treatment  of  his  sub* 
ject  is  very  much  the  same  as  that  adopted  in  his  excellent 
little  manual  in  the  Clarendon  Press  series.  Following  the 
Schedule  scheme  proposed  by  the  late  Professor  Hens- 
low,  and  fully  described  some  years  ago  by  the  Bev.  G. 
Henslow  in  the  Popular  Science  Review,  Professor  Oliver  pro- 
vides each  of  his  pupils  with  a  printed  form,  in  which  the 
characters  (technically)  of  the  plants  selected  are  to  be  filled 
in.  The  plan  works  well,  and  we  advise  those  of  our  lady 
readers  who  have  not  yet  entered  the  course  to  do  so  without 
delay. 

In  further  developing  the  idea  of  Lectures  on  Science  fot 
Women,  the  authorities  of  the  Science  and  Art  Department 
have  arranged  with  Mr.  Sullivan  for  the  delivery  of  a  course  on 
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the  Sdeaee  and  Fndaee  of  Music.  This  cooxBe  will  be  com- 
meBced  liiorUj  after  tlie  temiiiiatioB  of  Professor  OHrer's 
leetoreiy  and  wiO,  aa  pari  of  iU  plan,  ioclnde  a  clan  for  **  pari- 
wagiDg." 

IL  Chablss  CuajfoxT-GAjniEAU  aanoaoees  in  the  Times  the 
diacoreiy  of  a  stone  slab  bearing  a  Phoenician  inscription,  and 
foond  near  the  Dead  Sea  in  the  land  inhabited  bj  the 
Moabites  of  Seriptore.  The  ioicription  oommenoes  with 
these  words,  **  1^  Mesa,  Son  of  Chamos."  Now  Mesa 
was  a  king  of  Moab  meotioDed  in  *the  Bible,  aod  was  the 
eontemporarj  of  Elisha,  of  Josaphat,  Achab,  Ochozias,  and 
Joram.  It  is  eorioas  that  the  Moabite  stone  just  fonod  records 
the  campaign  of  Mesa  against  the  King  of  Israel  which  is 
detailed  also  in  the  2nd  Book  of  Kings.  This  is  bot  one  of  a 
host  of  most  interesting  discoveries  which  we  may  look  forward 
to  as  the  resnlt  of  the  explorations  of  the  Palestine  Kzpedition. 

PBoressOR  Louis  Agassiz,  the  Director  of  the  Moseom  of 
Oomparatire  Anatomj  of  Cambridge,  U.S.,  has  issued  a  brief 
circnlar  to  the  Natural  History  world  which  we  trust  will 
reoeire  the  attention  of  all  zoologists  who  have  sarplns  collections. 
Professor  Agassiz  states  that  the  Mosenm  of  Gomparatire 
Zoology  is  particularly  desirous  to  enlarge  its  colledaons  of 
mammalia.  WiUi  the  exception  of  the  American  species, 
which  are  largely  represented,  it  possesses  few  mammalia ;  eren 
the  European  types  are  still  scantily  exhibited  upon  the  shelres. 
The  Director  would  prefer  to  reoeire  well-mounted  specimens 
of  the  larger  species,  well-prepared  skins  and  alcoholic  speci- 
mens of  the  smaller  ones,  and  skeletons,  or  at  least  skulls,  of 
all.  He  wants,  as  far  as  possible,  a  complete  series  of  specimens 
of  each  species,  including  sereral  males,  females,  and  young  in 
erery  stage  of  growth  and  colour.  Books  on  mammalia  would 
be  equally  valued.  In  exchange  for  them  the  Museum  offers 
representatires  of  the  North  American  faunas  and  American 
books.  Correspondents  should  address  the  Professor  at  the 
Museum,  aa  above. 

CAPTAijr  SwAirjr,  the  present  proprietor  of  Bedhill  Obser- 
vatory, wishes  to  part  with  the  dome,  which  was  put  up  by 
Mr.  Carrington  at  an  expense  of  more  than  £150.  He  will 
sell  it  at  a  great  redaction ;  it  is  in  as  good  condition  as  when 

first  erected.     It  is  of  iron  throughout,  25  ft.  diameter. 

• 

D&.T.  Sfevceb  Cobbold,  F.B.S.,  who  is  the  present  Swiney 
lecturer  in  Geology,  is  now  delivering  part  of  bis  course  in  the 
London  Institution.  The  lectures  will  be  continued  every 
Thursday,  at  half*past  seven  in  the  evening,  nntil  June  2nd 
inclusive.  It  is  proposed  to  discuss,  among  other  subjects. 
Method  of  Geology  and  Palaeontology  (subject  for  to-morrow 
evening) ;  Significance  of  the  Facts  of  Succession  and  Super- 
position ;  the  best  mode  of  acquiring  an  adequate  conception 
of  Geologic  Time ;  Determination  of  the  Earliest  Representa- 
tives of  Animal  and  Vegetable  Classes ;  General  Account  of 
the  past  record  and  range  of  the  more  important  major  Animal 
Groups ;  Known  Bange  in  time  of  the  Organic  Series  as  a 
whole ;  Parallelism  subsisting  between  the  Group-record  of  the 
Animal  and  Vegetable  Kingdom  respectively ;  the  Claims  of 
Geology  as  an  aid  to  the  acquirement  of  high  Mental  Culture. 
The  lectures  are  open  free  to  the  public. 

Mb.  Cabbingtok,  the  well-known  astronomer,  is  now  engage^ 
in  erecting  a  new  observatory  at  Chnrt,  near  Famhara.  This 
observatory  is  arranged  on  a  new  plan  of  construction.  As  it 
is  situated  on  a  conical  hill,  entirely  detached,  and  60  fib.  high, 
no  elevation  of  the  building  is  needed.  Mr.  Carrington  has 
sunk  the  observatory  below  ground,  so  that  the  instruments 
can  just  be  directed  over  the  soil  at  the  top  of  the  mound. 
There  has  been  sunk  a  dry  well,  6  ft.  in  diameter,  to  a  depth  of 
40  fb.,  in  which  a  clock,  placed  in  an  air-tight  case,  may  be 
kept  at  a  position  of  invariable  temperature  and  at  a  constant 
and  diminished  pressure.  The  observatory  will  be  furnished 
with  an  Altazimuth  on  Steinheirs  principle,  in  which  the 
horizontal  axis  is   also  the  optical  axis;    an  object-glass  of 


6  in.,  provided  with  a  prisss  fi»d  ootride  it^  is  placed  at  one 
end,  and  the  eye-pieoe  at  Hie  other  end  of  the  axis. 

It  is  stated  in  tbe  PhUadd]^  PhOographer  that  Mr. 
Bntharford  has  laielj  phoiugiaphcd  sooeessfiilly  the  star  group 
of  the  "  Pleiades."  He  ham  waamaxtd  them  micrometricaily, 
and  Ibnad  his  memiiwieats  to  oom^Mmd  with  those  of  the 
edebrated  BerreL  Mr.  Bend  was  eanployed  for  eleveo  jem 
in  his  meaamements ;  Mr.  Bntheifuid  aceompltshed  ihm  in 
one  night. 

We  last  wedc  amioeiieed  the  death  of  the  celebrated  Aus- 
trian chemist,  Hierr  Dr.  Joseph  Bedtenbaeher.  Herr  Redteo- 
bacher  was  professor  of  chemktiy  at  the  University  of  Yienna. 
The  deceased  was  bom  on  Manh  12th,  1810,  at  Eirchdotff 
(Austria),  and  since  1849  held  this  diair.  He  was  well  known 
as  the  author  of  a  large  number  of  scientific  memoirs  and 
papers,  and  was  a  member  of  the  Imperial  and  Boyal  Academy 
of  Vienna  from  the  date  of  its  fonndaftion,  some  forty  jean 
ago. 

Telegbaphs,  railways,  and  huge  ocean  steamers  are  everj 
day  removing  the  old  barriers  <^  nationalities.  Noradajs 
the  connection  in  Arts  and  Scieooes  between  this  coontiy  and, 
**  the  States  "  ts  almost  as  dose  as  it  was  between  England  and 
Ireland  twenty  years  since.  The  National  Photographic 
Association  of  the  United  States  is  an  illnstratioD  of  this. 
This  association  is  to  hold  its  annual  exhihitiott  at  Cleveland, 
Ohio,  commencing  on  June  7,  1870.  Photographers  in  tba 
country  are  cordially  invited  to  oontribote.  It  is  requested 
that  those  who  desiro  their  pictures  to  be  sold  should  send  by 
mail  two  detailed  invoices;  also  stating  partienlars,  as  to  date 
of  shipment,  name  of  steamer,  &c.  Packages  should  he 
addressed  "  National  Photographic  Exhibition,  care  of  Edward 
L.  Wilson,  Secretary,  Philadelphia,  TJ.8.A.  (via  steamer  to 
Boston),"  and  should  be  sent  not  later  than  April  20th.  The 
Gunard  steamers  sail  from  Liverpool  for  Boston  every  Toesdayi 
and  those  of  the  Inman  line  every  alternate  Saturday. 

Thb  gold-bearing  rocks  of  Nova  Scotia  are  undergoing 
careful  examination.  A  prdiminary  report  has  just  been  made 
by  Professor  Hind,  upon  the  rocks  supposed  by  him  to  repre- 
sent the  great  Laurentian  system  of  Sir  W.  Logan.  Professor 
Kind,  says  the  Mining  Journal,  considers  these  rocks  to  consist 
of  sedimentary  deposits,  altered  by  metamorphic  action,  and 
that  their  crystallino  structure  was  produced  before  the  deposi- 
tion of  the  gold-bearing  rocks  which  lie  nnconformably  upon 
them.  Gold  is  found  and  worked  in  the  Laurentian  rocks  in 
Canada,  as  at  the  Madoc  Mines,  and  it  is  not  improbable  that 
mines  may  yet  be  opened  in  the  Laurentian  of  Nova  Scotia. 
The  area  occupied  by  the  Laurentian  in  Nova  Scotia  is,  pro- 
bably not  less  than  one-half  that  part  of  the  country  which  has 
hitherto  been  represented  on  geological  maps  as  Lower  Silurian. 
The  Laurentian,  being  auriferous  inferentially,  may  yet  torn  oat 
to  be  as  valuable  in  mineral  wealth  as  the  Silurian  deposits  now 
worked.  In  Canada,  there  are,  besides  gold,  beds  of  magnetic 
iron  ore,  of  snlphurets  of  iron  and  copper,  and  of  titaniferous 
iron  ore  in  these  rocks,  which  may  also  be  found  in  the  Lauren- 
tian of  Nova  Scotia,  and  being  in  dose  proximity  to  the  coal- 
fields, may  yet  prove  a  great  source  of  wealth. 

Last  week  an  important  meeting  of  the  inhabitants  of  the 
East  of  London  was  held  in  the  Town-hall,  Shoreditch,  for 
the  purpose  of  adopting  resolutions  favourable  to  the  opening 
of  the  British  Museum  on  certain  evenings  during  the  we^ 
Mr.  John  Holms,  M.P.,  who  occupied  the  chair,  in  opening 
the  proceedings,  said  the  object  of  the  meeting  was  to  aid 
the  motion  of  Mr.  Allen,  which  would  be  proposed  next 
week,  should  the  state  of  public  business  permit,  that  tiie 
British  Museum  be  opened  to  the  public  three  nights  in  each 
week,  and  that  a  better  use  might  be  made  of  the  national 
institution  of  the  metropolis.  They  would  not  be  asking  too 
much  were  they  to  insist  on  the  British  Museum  being  opened 
five  days  in  the  week,  and  especially  on  the  Satnrday  eremg* 
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He  could  not  see  why  an  iDstitution  of  national  importance, 
which  cost  annaallj  £113,000  for  its  maintenance,  shoald  not 
be  thrown  open  to  the  pablic.  As  a  proof  of  the  interest  which 
they  evinced  in  visiting  the  institotion,  it  was  foand  that  the 
attendance  on  Monday  was  always  larger  than  on  any  other 
day,  and  Easter  and  Whit  Monday  brought  crowds  of  visitors. 
It  was  stated  before  the  Commission  by  one  of  the  superinten- 
dents that  working  men  formed  interesting  collections  of  natural 
history  for  themselves,  and  within  a  range  of  a  few  miles  of 
the  Museum  there  were  between  200  and  300  private  collections. 
They  might  hope  to  see  before  long  a  higher  technical  education 
for  the  people,  which  would  make  them  take  a  deeper  interest 
in  mnseums  were  they  thrown  open  to  them.  They  had  a  great 
advantage  over  the  other  countries  of  the  Continent,  and  that 
was  in  having  shortened  the  hours  of  labour ;  but  it  would  be 
well  that  the  working  men  should  utilize  these  hours.  Mr. 
Hall  moved  the  first  resolution — "  That  this  meeting  hopes  that 
her  Majesty's  Government  and  all  members  of  Parliament  will 
snpport  Mr.  W.  S.  Allen's  motion  in  the  House  of  Commons  for 
opening  the  Museums  three  week-day  evenings  in  each  week, 
from  seven  to  ten  o'clock ;"  which  was  seconded  by  Mr.  Richard, 
supported  by  the  Be  v.  Mr.  M'Caul,  and  unanimously  agreed  to. 

The  Executive  Committee  of  the  General  Medical  Council 
was  received  on  Wednesday  last  by  the  Lord  President  of  the 
Privy  Council,  on  the  subject  of  the  Amendment  of  the  Medical 
Acts.  The  Committee  consisted  of  Br.  Paget  (President),  Dr. 
B.  Bennett,  Mr.  Caesar  Hawkins,  Dr.  Adand,  Dr.  Andrew 
Wood,  Dr.  A.  Smith,  and  Dr.  Sharpey.  The  details  of  the 
interview  have  not  been  pnhlished ;  hut  it  is  probable  that  a 
second  interview  between  his  Lordship  and  the  Committee  will 
take  place  very  shortly. 

A.T  the  last  meeting  of  the  Photographic  Society  of  France 
a  carious  communication  was  presented  by  M.  George  Poir^, 
upon  methods  for  obtaining  photographs  of  images  in  which 
the  effect  of  relief  shall  be  true,  or  not  false,  as  is  the  case 
generally.  For  instance,  if  a  photograph  of  a  white  statue,  one 
side  of  which  is  in  shade,  be  taken  upon  a  gelatine  plate,  it 
will  be  found  on  development  that  the  side  in  shadow  is 
represented  by  a  depression  in  the  gelatine,  whereas,  in  reality, 
the  side  in  shade  is  as  round  and  as  much  in  relief  as  the 
other.  The  plans  proposed  to  overcome  this  were  to  cover  the 
objects  with  lampblack,  illuminate  them  equally,  or  to  place 
them  in  a  non-actinic  liquid.  The  Paris  correspondent  of  the 
British  Jownal  of  Photoffraj^hy  thinks  the  communication  was 
considered  as  more  theoretically  curious  than  practically  useful. 

Thb  French  police  have  interdicted  the  sale  of  paper  coloured 
green  by  arsenic.  At  least,  they  have  issued  a  circular  atating 
that  in  case  of  injury  from  use  of  such  paper,  the  manufac- 
turer will  be  liable  to  prosecution.  A  similar  step  might  be 
taken  here  with  advantage. 

The  British  Journal  of  Flwtograjphy  has  received  from  Mr. 
M.  Carey  Lea  some  photographs  in  illustration  of  the  chloro- 
bromide  and  ooUodio-bromide  processes.  Two  of  the  prints  by 
the  latter  process  are  very  soft  and  delicate,  one  of  them  being 
a  charming  rustic  lane  scene,  and  the  other  a  view  on  the 
banks  of  what  has  the  appearance  of  a  sequestered  river. 

Two  very  interesting  and  important  memoirs  were  brought 
before  the  Chemical  Society  on  Thursday  last.  One  was  by 
Mr.  Perkin,  the  Secretary,  on  Artificial  Alizarine.  Mr. 
Perkin  gave  a  clear  sketch  of  the  purely  theoretical  process 
of  reasoning  which  led  to  the  discovery  of  this  substance.  He 
then,  by  means  of  the  electric  lamp,  showed  the  absorption 
spectra  of  the  natural  (madder)  and  artificial  alizarine,  and 
finally  exhibited  a  great  number  of  stuffs  dyed  with  the  two 
compounds^  and  some  of  which  had  been  for  months  exposed  to 
the  aanshine.  It  was  i  mpossible  to  distinguish  between  the 
two  sets,  those  dyed  with  the  natural  and  those  with  the  arti- 
ficial substance.  The  other  paper  was  by  Dr.  Edward  Divers 
(lectarer  on  toxicology  at  Middlesex  Hospital),  and  dealt  with 


the  author's  recent  researches  into  the  constitution  of  the  am- 
monia carbonate  and  carbamate.  Dr.  Divers's  paper  was  not 
concluded  last  evening,  and  its  further  reading  will  take  place 
at  the  next  meeting,  when  we  believe  that  some  of  the  author's 
ideas  are  likely  to  be  disputed. 

Photogbafbic  Esthetics  is,  says  the  Photographic  News, 
the  subject  of  a  work  which  Dr.  Yogel  has  now  in  hand. 

Mb.  Dabwin  is  working  away  vigorously  at  his  great  work 
on  Man. 

The  Hyacinth  Show  of  the  Boyal  Horticultural  Society, 
last  week,  was  a  great  success.  The  exhibition  was  continued 
up  to  to-day. 

A  NEW  Dictionary  of  Science,  or  rather  of  Physics,  is  about 
to  be  issued  by  Messrs.  Moxon.  The  work  will  be  edited  by 
Mr.  G.  F.  Bodwell,  whose  interesting  articles  on  the  History  of 
Pneumatics  appeared  some  time  ago  in  the  Chemical  News.  It 
will  be  uniform  with  Haydn's  Dictionai^y  of  Dates  and  Dtc- 
iiona/ry  of  Biography,  and  will  comprise — Acoustics,  Astronomy, 
Chemistry,  Dynamics,  Electricity,  Heat,  Hydrodynamics, 
Hydrostatics,  Light,  Magnetism,  Meteorology,  Pneumatics, 
Statics.  These  subjects  ,will  be  treated  of  by — J.  T.  Bottom - 
ley,  M.A.,  Lecturer  on  Natural  Science  in  King's  College 
School;  William  Crookes,  F.B.S.,  &c. ;  Frederick  Guthrie, 
B.A.,  Ph.D.,  Professor  of  Natural  Philosophy  in  the  Eoyal 
School  of  Mines;  B.  A.  Proctor,  B.A.,  F.B.A.S. ;  Bichard 
Wormell,  B.A. ;  and  the  editor. 

The  Athenceum  records  the  following  important  experiment 
made  by  Sir  Thomas  Maclear : — I  built  (he  says)  two  pillars  of 
solid  masonry,  and  sheltered  them  at  a  locality  on  the  line. 
Each  carried  a  micrometer  microscope.  With  these  I  compared 
the  relation  between  the  expansion  of  the  standard  iron-bar 
and  the  indications  of  the  two  thermometers  with  oblong  bulbs 
sunk  in  holes  in  the  bar  and  surrounded  with  oil,  and  observed 
in  the  accidental  temperature  of  the  atmosphere,  at  short  inter- 
vals, throughout  twenty-four  hours,  night  and  day.  The 
expansion  of  the  bar  in  ascending  temperatures,  and  contrac- 
tion in  descending  temperatures,  were  about  two  hours  behind 
the  indications  of  the  thermometer.  To  this  circumstance  is 
owing  in  part  the  rough  results  of  comparisons  in  the  field 
between  the  standard  iron-bar  and  the  compensation -bars. 

The  Central  Horticultural  Society  will  erect  a  monument  to 
the  late  Mr.  S.  Broome,  gardener  to  the  Inner  Temple. 

Just  as  we  went  to  press  last  Tuesday,  a  deputation  of 
members  of  the  medical  profession  had  an  interview  with  the 
Home  Secretary,  on  the  subject  of  the  necessity  for  some 
legislative  enactment  for  the  better  construction  of  dwelling- 
houses,  especially  for  the  labouring  classes.  The  deputation 
consisted  of  Dr.  Aldis,  Dr.  J.  N.  Yinen,  Dr.  Stephenson,  Dr. 
Tripe,  Dr.  Woodforde,  Dr.  Ballard,  Dr.  Bygate,  and  Mr.  Liddle. 

The  Boyal  Danish  Society  of  Science,  among  other  prizes, 
has  offered  one  amounting  to  £34  for  the  best  essay  containing 
an  investigation  of  the  movement  of  the  air  in  a  system  of 
ventilation.  The  essay  may  be  written  in  English,  French, 
German,  Danish,  or  Swedish,  and  must  be  handed  in  before 
October,  1870. 

The  Society  of  Arts'  conversazione  is  fixed  to  take  place  at 
the  South  Kensington  Museum  on  Wednesday  morning,  the 
27th  of  April.     Cards  will  be  issued  shortly. 

We  understand  that  experiments  have  been  recently  made 
at  Toulon  to  try  to  attach  to  life-buoys  another  floating 
body  provided  with  phosphide  of  calcium,  which,  on  becoming 
wet,  gives  off  spontaneously  combustible  phosphuretted  hydro- 
gen, thus  emitting  light  to  guide  the  man  who  might  have 
fallen  overboard,  and  be  in  search  of  the  life-buoy. 

Bt  the  death  of  Mr.  William  Gibbs,  which  took  place  at 
Faversham,  on  the  28th  of  February,  the  South  Kensington 


280 


SCIENTIFIC   OPINION. 


[Manh  tt,  1870. 


Maseam  acquires  tbe  oollection  of  Boman  and  Anglo-Saxon 
antiquities  in  the  possession  of  tliat  gentleman. 

Thb  female  doctor  mania  has  not  jet  abated.  We  now  learn 
that  Miss  Morgan,  who  studied  for  a  short  time  at  several  of 
the  metropolitan  medical  schools,  has  just  graduated  with  dis- 
tinction in  medicine,  surgery,  and  midwifery,  in  the  University 
of  Zurich. 

Ths  marbles  sent  over  from  Priene  a  short  time  ago  by  Mr. 
Fnllan  to  the  Dilettanti  Society,  have  been  presented  by  that 
society  to  the  nation,  and  are  now  housed  in  the  British 
Museum. 

The  Society  of  Arts  is  becoming  very  energetic,  but  energy 
is  not  sufficient.  For  example,  as  we  pointed  out  last  year, 
we  should  like  to  see  the  labours  of  its  food  committee  con- 
ducted a  little  more  scientifically.  The  mere  fact  that  a 
number  of  gentlemen  open  a  lot  of  tins  of  preserved  meat  and 
pronounce  the  contents  excellent  is  not  exactly  what  hygienists 
require.  The  following  account  of  the  last  meeting  will  show 
what  we  mean : — The  Committee  had  before  them  specimens  of 
American  salted  beef,  as  purchased  for  her  Majesty's  navy,  and 
also  specimens  of  English  meat  salted  for  the  navy  in  Deptford 
Yictualliog  Yard,  both  specimens  being  furnished  by  Mr. 
Brady.  They  had  also  before  them  soup  made  from  the 
desiccated  Queensland  beef,  referred  to  at  the  former  meeting 
of  the  committee.  Also  a  tin  of  preserved  mutton  from 
Australia,  sent  by  Messrs.  Kalterman  &  Schmitz,  from  the 
Ballarat  Meat  Preserving  Company.  The  navy  beef  was  pro- 
nounced excellent,  there  being  hardly  any  perceptible  diflference 
in  the  qualities  of  the  two  specimens,  though  the  majority  of 
the  committee  was  of  opinion  that  the  American  meat  was 
superior  to  the  English.  The  soup  prepared  from  the  desic- 
cated meat,  with  the  addition  of  a  small  quantity  of  vegetables, 
was  considered  very  sucoeBsful,  and  the  committee  are  of 
opinion  that  meat  so  preserved  is  likely  to  prove  a  valuable 
and  cheap  addition  to  the  food  resources  of  the  people.  The 
specimen  from  which  the  soup  was  made  had  been  in  the 
Society's  possession,  and  formed  part  of  the  contents  of  a  tin 
opened  upwards  of  two  years  ago.  The  preservation  was 
perfect. 

Da.  Sibson  will  commence  his  Croonian  lectures  on  Aneurism 
of  the  Aorta  at  the  College  of  Physicians  this  afternoon.  They 
will  be  continued  on  Friday  and  Wednesday  next. 

A  NSW  medical  society  has  just  been  founded  at  Washington, 
U.S.  It  is  a  special  part  of  its  plan  to  admit  both  niggers  and 
women  as  members. 

It  is  being  attempted  by  some  of  the  American  States  to 
bring  in  a  law  similar  to  that  now  prevailing  in  parts  of  Ger- 
many, to  compel  butchers  to  examine  pork  with  the  microscope 
previous  to  offering  it  for  sale.  This  has  resulted  from  the 
fact  that  numerous  cases  of  trichiDiasis  have  lately  occurred  in 
Illinois. 

The  grant  of  £400  hitherto  annually  given  to  the  Botanical 
Museum  at  Glasnevin,  Dublin,  has  not  been  passed  in  the  Civil 
Service  estimate  for  the  current  year.  We  may  have  more  to 
say  of  this  anon. 

A  -PLkQ  for  the  national  Capitol  has  been  made  in  Cali- 
fornia of  silk  produced  in  the  State,  and  it  will  soon  be  sent  to 
Washington. 

The  Police  Commissioners  of  Glasgow  have  voted  the  sum 
of  £100  towards  defraying  the  expenses  of  the  British  Asso- 
ciation Sewage  Committee.  The  fund  already  amounts  to 
upwards  of  £1,000. 

The  following  quotation  from  an  American  medical  journal 
shows  us  how  much  pedantry  still  exists  in  the  profession  : — 
"Professor  J.-D.  Rankin,  of  the  Galveston  Medical  College 
{Galveston  Medical  Journal) ,  objects  to  the   classification  of 


malarious  fevers  into  '  intermxU&rU,  remtUeni,  and  congestioe,* 
on  the  ground  that  these  titles*  are  not  sufficiently  expressive  of 
the  morbid  conditions ;  he  therefore  proposes  the  simpler  and 
more  intelligible  names :  '  Passive  hemato-nenro-endangitifl 
gravis !  Hemato-neuro-endangitis  gravior !  !  and  Hemato* 
neuro-endangitis  gravisimos !  !  I  *  "  It  is  the  charaeteristie  of 
true  genius  to  simplify  all  it  touches. 

The  French  International  dog-ahow  opened  yesterday. 

The  Beport  of  the  last  meeting  of  the  British  Association 
has  been  issued  to  the  subsoribers,  and  is  fall  of  valuable 
matter. 

At  a  recent  meeting  of  the  College  of  Pharmacy  of  the  City 
of  New  York,  Mr.  Henry  Deane,  F.L.S.,  Mr.  Daniel  H&nhury, 
F.E.S.,  and  Professor  Attfield,  F.C.S.,  were  elected  honoraiy 
members. 

AccoBDiKG  to  Mr.  A.  Somervail's  recent  researches,  published 
by  the  Geological  Society  of  Edinburgh  the  least  depth  of  the 
Carboniferous  Sea  was  about  50  fathoms,  and  its  greateit 
depth  1,000. 

It  is  rumoured  that  Professor  Wyman  has  discovered  a 
crocodile  in  Florida ! 

The  Chancellor,  Yice-Chancellor,  and  Fellows  of  the  Univer- 
sity of  London  have  memorialized  the  Queen,  praying  that  her 
Majesty  will  decline  to  approve  that  portion  of  the  statutes 
framed  by  the  Commissioners  for  the  government  of  the  schoob 
of  Winchester,  Harrow,  Charterhouse,  and  Bugby,  which  pro- 
vides that  the  person  to  be  nominated  by  the  Senate  of  the 
University  of  London  as  a  member  of  the  new  governing  bodies 
of  those  schools  shall  be  a  member  of  the  Church  of  England. 

The  Committee  of  the  Athenseum  Club,  which  has  the 
power  of  electing  a  certain  number  of  distinguished  men  as 
members,  without  submitting  them  to  the  ordeal  of  being 
posted  up  for  several  years,  elected  at  their  last  meeting 
General  Boxer,  A.B.A.,  F.K.S.,  late  Superintendent  of  ti>e 
Royal  Laboratories. 


WHAT  WAS  DONE  IN  THB  SEVERAL  BRITISH 
OBSERVATORIES  TN  1869. 

BY    FBOFBSSOR    ABAKS,    F.a.8.,    T.P.BJl.8. 

Ih  Foue  Pa£ts. — Pabt  L 

Royal   Observato^'y,  Greenwich, 

HE  chief  special  work  which  has  occupied  the  attention 
of  the  Astronomical  Department  of  the  Royal  Ob- 
servatory during  the  past  year  has  been  the  pre- 
paration of  the  new  Seven-year  Catalogues  of  Stars 
for  1864,  good  progress  of  which  has  already  been  reported. 
The  calculations  are  now  completely  finished,  and  about  one- 
third  of  the  Catalogue  is  printed ;  the  whole  work  being  intended 
to  form  an  appendix  to  the  Greenwich  Ohaervatiom  for  1868. 
We  believe  that  its  publication  will  be  a  great  boon  to  all 
practical  astronomers,  especially  as  the  Catalogue  contains  a 
large  number  of  stars  which  have  not  before  been  observed  at 
Greenwich  since  the  time  of  Bradley. 

Although  the  preparation  and  the  reading  of  the  proof 
sheets  of  the  new  Seven-year  Catalogue  have  formed  the  chief 
additional  work  of  the  Royal  Observatory  during  the  past 
year,  absorbing  necessarily  a  considerable  portion  of  the  com- 
puting strength,  yet  the  ordinary  observations  and  compu- 
tations have  not  suffered  seriously.  The  sun,  moon,  the  prin- 
cipal planets,  the  minor  planets  in  the  first  half  of  the  lunation, 
the  necessary  stars  for  the  determination  of  the  clodc  and 
instrumental  errors,  with  others  whose  places  are  required  ibr 
special  purposes,  have  all  been  observed  with  the  transit-circle 
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with  the  utmost  regalaritj.  Observations  of  the  moon  and  of 
the  stars  and  collimator  have  also  been  ddilj  made  with  the 
altazimuth  when  practicable. 

The  printing  of  the  astronomical  part  of  the  yolnme  for 
1868  is  in  a  very  forward  state,  and  the  reduction  of  the 
observations  made  in  1869  is  so  far  advanced  that  a  considerable 
portion  of  the  results  is  nearly  ready  for  the  printer. 

The  volume  for  1868  will  contain  three  appendices : — 1.  Mr. 
Breen's  paper  "  On  the  Corrections  of  Bouvard's  Elements  of 
the  Orbits  of  Jupiter  and  Saturn."  2.  The  Greenwich  Seven- 
year  Catalogue  for  1864.  3.  A  Description,  with  Plans,  of  the 
Great  Equatoreal. 

Bayal  Ohservatoryt  Edmburgh. — The  observations  of  fifty- 
^ve  stations  of  the  Meteorological  Society  of  Scotland  have 
been  computed,  here  during  the  last  year,  and  published  by  the 
Begistrar-General  in  Scotland.  Time-signals  by  gun  and  ball 
have  been  daily  given.  Meridian  observations  of  stars  with 
the  transit  instrument  and  mural  circle  have  been  carried  on, 
but  not  to  the  full  extent,  on  account  of  the  reduction  of  past 
observations  having  been  taken  up.  A  Report  to  tlie  Board  of 
VtaUors  appointed  by  Government  was  published  last  May, 
and  refers  to  several  matters  of  exceptional  interest. 

Badcliffe  Observatory,  Oxford. — ^The  principal  change  during 
the  past  year  to  be  noted  with  regard  to  this  Observatory  is  in 
its  personal  staff,  arising  from  the  death  of  the  first  assistant, 
Mr.  A.  Quirling.  Mr.  Qairling  had  been  suffering  from  severe 
illness  for  several  months  before  his  death,  which  occurred  on 
the  morning  of  the  8th  of  June  last.  The  vacancy  which 
occurred  in  the  establishment  on  this  account,  has  been  filled 
up  by  the  appointment  of  Mr.  Lucas  to  be  the  principal  assist- 
ant, and  by  the  engagement  of  Mr.  S.  B^chaux,  B.A.,  of 
Sidney  Sussex  College,  Cambridge. 

Mr.  Bechaux  took  first-class  mathematical  honours  in  the 
jear  1861,  and  the  energy  and  zeal  with  which  he  has  devoted 
himself  to  the  active  duties  of  astronomy  since  his  connection 
with  the  observatory,  have  been  already  productive  of  the 
happiest  effects. 

The  illness  and  death  of  Mr.  Quirling,  of  course,  produced 
some  derangement  in  the  business  of  the  establishment,  but  not 
to  so  great  an  amount  as  might  have  been  anticipated,  as  will 
be  shown  by  the  work  which  has  been  accomplished  during  the 
last  year. 

It  may  be  mentioned,  in  the  first  place,  that  the  volume  of 
the  Badcliffe  observations  for  1866,  was  published  last  mid- 
sammer,  and  that  the  astronomical  portion  of  the  volume  for 
1867  is  nearly  completed,  some  copies  of  the  Oatalogue  of  Stars 
(1,477  in  number)  for  that  year  having  been  circulated  amongst 
astronomers. 

The  reductions  of  the  observations  for  1868  are  nearly  com- 
pleted. The  meridional  observations  for  that  year  include  a 
catalogue  of  about  1,700  stars,  114  observations  of  the  sUn,  63 
of  the  moon,  27  of  Mercury,  and  18  of  Venus.  Seven  occulta- 
tions  of  stars  by  the  moon  were  made  and  reduced,  and  the 
heliometer  was  used  when  the  weather  permitted  for  the  ob- 
servations of  double  stars. 

For  the  year  1869,  the  transits  are  thoroughly  reduced  and 
ready  to  be  made  into  ledgers  for  the  formation  of  a  catalogue 
of  stars,  in  number  about  1,400,  but  only  the  first  steps  of  the 
reduction  of  the  North  Polar  distances  have  been  performed. 
The  number  of  meridional  observations  made  during  the  year 
is  quite  equal  to  the  average,  the  number  of  transits  being 
about  3,000,  and  of  zenith  distances  about  4,000.  The  usual 
quantify  of  extra-meridional  work  was  also  done  in  the  year. 

The  photographic  meteorology  has  been  carried  on  by  Mr. 
Lucas  with  the  same  success  as  heretofore,  and  the  reductions 
for  1867  are  nearly  completed. 

Bat  the  most  remarkable  work  which  has  been  completed 
during  the  year  is  the  Second  Badcliffe  Catalogue  of  Stars, 
which  has  very  recently  been  finished,  and  some  copies  dis- 
tributed amongst  astronomers.    As  this  catalogue  will  have  a 


separate  notice  in  the  general  review  of  astronomy  for  the  past 
year,  it  will  be  sufficient  in  this  place  to  say  that  it  contains 
2,386  stars  observed  between  the  years  1854  and  1861,  both  in- 
clusive.— Annual  Address  fo  tlie  Boyal  Astronamical  Society, 


EXPERIMENTS  ON  THE  HEAD  OF  A  GUILLOTINED 

PATIENT. 

T  the  time  Troppmann  was  beheaded,  a  medical  man 
in  Paris,  Dr.  Pinel,  made  the  startling  announce- 
ment in  one  of  the  political  journals  that  death  by 
the  guillotine  was  the  most  cruel  of  all,  as,  tbroDgli 
the  suddenness  of  the  process,  life  remained  in  the  head  of  the 
criminal  at  least  one  liowr  after  the  execution.  This  statement 
was  supported  by  physiological  notions  peculiar  to  the  author ; 
but,  notwithstanding  their  heterodoxy,  they  may  have  been 
brought  forward  without  any  blame  attaching  to  M.  Pinel,  had 
not  he  adopted  the  curious  proceeding  of  publishing  his  note 
in  a  political  journal  instead  of  a  professional  one.  At  all 
events,  the  note  produced  the  desired  effect.  The  public  mind 
was  deeply  moved,  and  a  host  of  extraordinary  histories  went 
the  round  of  the  journals.  Such  sensational  stories  as  Hein- 
drich,  the  executioner,  being  bitten  by  the  head  of  a  guillotine ; 
of  several  heads,  fallen  into  the  same  basket,  having  bitten  each 
other,  &c.,  were  quoted  from  journal  to  journal,  and  struck  with 
horror  the  good  people  of  Paris. 

Some  of  the  medical  journals  entered  a  protest  against  M. 
Pinel's  extraordinary  physiological  ideas,  and  the  nonsensical 
stories  to  which  they  had  given  rise.  Among  others,  M. 
Desprez,  surgeon  to  the  Lock  Hospital,  took  the  trouble  to 
show  the  falsity  of  all  this  anti-physiological  stuff.  But  MM. 
Evrard  and  Beaumetz,  both  medical  men  at  Beauvais,  have 
done  more.  They  determined  to  make  experiments  on  the 
head  of  a  guiUotine,  and  the  occasion  was  afforded  them  soon 
after  the  death  of  Troppmann,  by  the  execution  of  a  parricide 
at  Beauvais.  The  results  of  these  experiments  were  commu- 
nicated on  Friday  last  to  the  Medico-legal  Society  of  Paris,  and 
they  are  really  well  worth  being  noticed. 

The  head  of  the  culprit  was  delivered  to  them  five  minutes 
after  the  execution,  and  was  subjected  to  various  processes 
which  are  most  curious,  and  imply  no  small  courage  on  the 
part  of  the  investigators.  First,  MM.  Evrard  and  Beaumetz 
tell  us  that  the  head  was  placed  on  a  table  covered  with 
compresses,  so  as  to  show  the  amount  of  blood  which  would 
be  obtained.  The  face  was  then  bloodless,  of  a  pale  and 
uniform  hue ;  the  lower  jaw  had  fallen  and  the  mouth  was 
gaping.  The  features,  which  were  immovable  bore  an  expres- 
sion of  stupor,  but  not  of  pain.  The  eyes  were  open,  fixed, 
looking  straight  before  them ;  the  pupils  were  dilated ;  the 
cornea  hsid  already  commenced  to  lose  its  lustre  and  trans- 
parency. Some  sawdust  still  stuck  here  and  there  to  the 
face,  but  there  was  no  vestige  of  any  either  on  the  inner 
surface  of  the  lips  or  on  the  tongue.  This  is  an  important 
fact. 

The  opening  of  the  ear  was  then  carefully  cleansed,  and  the 
experimenters  applying  their  lips  as  closely  as  possible  to  the 
orifice  called  out  three  times  in  a  loud  voice  the  name  of  the 
criminal.  Not  a  feature  moved ;  there  was  no  muscular  move- 
ment, either  of  the  eyes  or  on  the  face.  A  piece  of  oharpie, 
saturated  with  ammonia,  was  next  placed  under  the  nostrils ; 
there  was  no  contraction  of  the  alse  nor  of  the  face.  The 
conjunctiva  of  each  eye  was  deeply  and  several  times  succes- 
sively cauterized  with  nitrate  of  silver ;  the  light  of  a  candle 
was  brought  within  two  centimetres  distance  of  the  cornea,  and 
yet  no  contraction  was  observed  either  in  the  eyelids,  eyeball, 
or  the  pupils. 

Electricity  was  then  resorted  to  as  a  more  powerful  means 
of  excitement  of  the  nervous  system.  One  of  Legendre's 
electric  piles,  with  a  current  of  moderate  intensity,  determined 
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▼ivid  ooniiractioiu  in  sncli  of  the  miiBcles  of  the  face  as  were 
direeUj  sabjected  to  its  infioence.  But  was  ibis  evidence,  say 
the  iDTestigators,  of  a  feeling  of  pain  expressed  hj  the  physio- 
gnomy P  Certainly  not ;  and  this  for  two  reasons :  first, 
because,  whilst  the  ezperiment  affected  the  left  side  of  the  face, 
the  mnsdes  of  the  right  side  retained  their  expression  of  stnpor, 
even  when  the  opposite  side  was  the  most  oonvnlsed ;  next, 
because  the  electrized  parts  themselves  resumed  their  cadaTerio 
impassibility  as  soon  as  the  electric  current  ceased  to  animate 
them. 

The  integuments  of  the  cranium  were  then  incised  from  the 
nape  of  the- neck  to  the  root  of  the  nose ;  the  bones  of  the  skull 
were  uncovered  down  to  the  zygomatic  arches.  In  performing 
these  incisions,  say  the  investigators,  many  nerves  were  cut,  of 
which  the  section  would  have  been  most  painful ;  the  muscles 
of  the  neck  and  temple  were  still  alive,  since  they  retracted 
energetically  under  the  knife ;  notwithstanding,  no  contraction 
of  the  face,  no  reflex  action  was  observed.  At  that  time  three- 
quarters  of  an  hour  had  not  yet  elapsed  since  the  execution. 
The  skull  was  then  sawn  through,  and  the  brain  removed ;  the 
muscles  of  the  face  -  and  those  of  the  jaws  continued  to  obey 
the  electric  current,  as  when  the  brain  was  unimpaired.  The 
integuments  had  then  begun  to  get  cold,  and  yet,  with  an 
intense  electric  current,  the  same  muscular  contractions  were 
obtained  half  an  hour  after  the  exWaction  of  the  brain.  Nobody 
will  say  that  the  brain  still  continued  to  act  and  think,  though 
the  muscles  still  responded  to  electric  excitation.  Beyond 
doubt  the  brain  was  as  lifeless  during  the  first  part  of  the 
experiment  as  during  the  second.  Indeed,  at  the  very  moment 
of  the  execution,  through  the  sudden  interruption  of  circula- 
tion, and  consequent  syncope,  the  brain  was  quite  as  unable  to 
feel  as  to  express  its  sensations. 

This  view  MM.  Evrard  and  Beaumetz  base  on  the  condition 
of  the  brain  and  its  envelopes  when  examined.  There  was  no 
fluid  in  the  large  arachnoid  cavity ;  the  vessels  of  the  pia 
mater  were  almost  bloodless,  and  filled  with  aeriform  fluid ; 
the  lateral  cavernous  sinuses  were  absolutely  bloodless.  The 
ventricles  contained  scarcely  a  teaspoonful  of  fluid,  and  in  no 
situation  was  the  brain  injected.  These  facts  entirely  over- 
throw what  has  been  advocated  by  some  with  regard  to  the 
persistence  of  the  cephalo-spioal  liquid,  and  of  cerebral 
nutrition. 

The  thoracic  viscera  were  also  examined.  The  heart  was 
found  to  be  enormous,  and  was  seen  to  beat  under  the  peri- 
cardium ;  the  lungs  shrunken,  and  of  a  blackish  hue.  There 
was  an  enormous  dilatation  of  the  right  auricle,  and  the  vent- 
tride  of  the  same  side  was  also  dilated  and  tense.  The  left 
auricle  was  remarkably  small,  hard,  and  retracted.  The  right 
auricle  and  ventricle  were  filled,  not  with  blood,  but  with  an 
airy  fluid.  Pressure  reduced  their  volume  to  three-fourths  of 
their  apparent  size.  Whilst  the  contractions  of  the  auricles 
persisted,  those  of  the  ventricles  became  less  frequent.  A 
quarter  of  an  hour  after,  the  auricle  and  ventricle  were  once 
more  swollen  and  distended,  and  it  seemed  that  air,  solicited  by 
the  contraction  of  the  auricle,  came  from  the  vena  cava  (which 
was  bloodless  and  dilated),  as  well  as  from  the  brachio-cephalic 
venous  trunks.  An  hour  and  a  half  after  the  execution,  the 
contractions  of  the  right  auricle  were  still  perceptible,  though 
rare  and  weak;  the  right  ventricle  was  then  wrinkled, 
shrunken,  and  could  not  contract  in  the  least. 

The  results  of  these  experiments  are  in  entire  accordance 
with  those  which  had  already  been  obtained  in  1803  by  the 
Medical  Association  of  Mayencc,  which  had  been  led  to  investi- 
gate the  subject  by  the  same  motives  as  had  actuated  MM. 
Evrard  and  Beaumetz.  The  experiments  then  made,  such  as 
calling  out  the  names  of  the  criminals  in  the  respective  heads, 
were  much  the  same  as  those  which  I  have  just  related. 

The  falling  of  the  lower  jaw,  which  takes  place  instan- 
taneously, serves  to  explain  (to  ^  certain  extent),  according  to 
MM.  Evrard  and  Beaumetz,  all  the  extraordinary  stories  of  the 
heads  biting  each  other  which  have  recently  been  propagated  as 


coming  from  Sanson  and  other  executioners.  The  fact  would 
be  a  mere  coincidence,  due  to  the  position  of  the  various  bea& 
in  the  basket.  Besides,  the  experimenters  assert  that  Heio- 
drich,  the  present  ezecationer,  has  positively  assured  them  that 
he  has  never  noticed  this  fact,  nor,  indeed,  any  sign  whatever  of 
persistent  life  in  the  heads  of  ffuiUoHnes. — Lancet. 


HOW  TO  DETECT  ANEUBISM. 

BY  JAMES  PAGET,   F.R.5. 

LTHOUGH  practical  medical  matters  are  raUier 
beyond  our  metier,  yet  the  following  lecture  b^  Mr. 
Paget  is  so  able  an  aeoount  of  a  difficult  matter 
that  we  cannot  renst  reproducing  it. 
On  Wednesday  week  Mr.  Paget  lectured  on  a  case,  onder 
his  care,  of  Aneurism  of  the  Left  Common  Iliac  Arteij. 
The  patient  is  a  man  aged  twenty-nine,  who  stated  tfast 
about  eighteen  months  before  admission  he  first  began 
to  suffer  from  pain  in  the  back  and  lumbar  region  after 
bathing  in  the  sea.  The  pain,  which  was  of  no  great  in- 
tensity, persisted,  and  was  believed  to  depend  upon  lom- 
bago.  Towards  the  end  of  1869,  he  first  noticed  a  tamoor, 
and,  in  addition,  some  numbness  in  the  feet  after  exer- 
tion ;  about  this  time  Dr.  Gull  saw  him,  and,  after  a  physical 
examination,  at  once  diagnosed  the  nature  of  the  disease,  and 
sent  the  man  to  Mr.  Paget,  by  whom  he  was  aftertrards  ad- 
mitted. Mr.  Paget  remarked  on  the  negative  character  of  this 
man's  symptoms,  and  on  the  readiness  with  which,  in  the 
absence  of  a  manual  examination,  the  case  might  have  been 
mistaken  for  lumbago,  commencing  paraplegia,  or  even  hypo- 
chondriasis. On  admission,  he  was  pale  but  fairly  nourished, 
and  complained  of  pain  in  his  back  and  loins  and  of  nambness 
in  the  lower  extremities  after  exertion.  The  heart-sounds  were 
normal,  but  the  circulation  generally  was  somewhat  excited. 
He  did  not  complain  of  pain  down  the  thighs  or  in  the  legs, 
nor  was  there  any  oedema  or  enlargement  of  the  veins  of  the 
lower  extremities.  On  examination,  a  pulsating  tumour  was 
found  in  the  abdomen,  situated  below  and  rather  to  the  left  of  the 
umbilicus ;  the  pulsation  ceased  when  the  abdominal  aorta  was 
compressed.  Slight  pulsation  could  be  felt  in  the  left  common 
femoral  artery,  but  the  pulse  could  not  be  detected  over  the 
posterior  tibial  of  the  same  side ;  on  the  right  side  the  palse 
was  detected  with  ease  in  both  these  vessels.  A  slight  soft 
bruit  was  heard  on  auscultation  over  the  tumour.  Mr.  Paget 
considered  that  the  aneurism  probably  occupied  the  extremity 
of  the  abdominal  aorta,  and  the  whole  of  the  left  common  iliac, 
and  that  four  vessels  communicated  with  it,  viz.,  the  aorta, 
right  common  iliac,  and  left  external  and  internal  iliac  arteries. 
In  speaking  of  the  diagnosis  of  abdominal  aneurisms,  Mr. 
Paget  said  that  the  difficulty  in  these  cases  was  twofit^d ;  for, 
first,  there  were  many  pulsating  tumours  not  aneurisms ;  and, 
secondly,  aneurisms  were  occasionally  met  with  which,  at  the 
time  of  examination,  did  not  pulsate.  In  the  case  under  con- 
sideration the  second  source  of  error  did  not  interfere,  for  the 
tumour  pulsated  strongly.  The  pulsating  tumours  from  which 
aneurism  was  to  be  distinguished  were  arranged  under  the 
heads  of  medullary  ca/ncer,  aiierial  vascular  tumourif  ttmowrs 
growing  from  bone,  and  enlarged  lymphatic  glands,  or  any  other 
tumour  seated  upon  or  around  a  large  artery ;  and  the  folbw- 
ing  points  were  insisted  upon  as  furnishing,  ooUectively  or 
singly,  the  moans  for  arriving  at  a  correct  conclusion.  The 
character  of  the  pulsation  :  the  pulsation  of  an  aneurism  was 
described  as  **  firm,  fall,  and  strong,"  while  that  prodticed  by 
any  of  the  other  pulsating  tumours  was  said  to  be  weak  and 
soft.  Mr.  Paget  laid  great  stress  on  this  difference,  and  con- 
sidered it  a  most  important  aid  to  diagaosis.  The  dirediof^  of 
the  pulsation  :  the  *'  expanding  pulsation  "  of  an  aneurism  was 
to  be  carefully  distinguished  from  the  merely  "  forward  posh 
or  throb  "  communicated  to  the  fingers  by  a  tumour  seated  on 


J 


Mazeh  23,  1870.] 


SCIENTIFIC    OPINION. 


263 


an  arteiy ;  if  a  tnmoar,  snoh  as  a  mass  of  enlarged  glands, 
'"however,  fwirounded  an  arterial  trunk,  Mr.  Paget  considered 
that  it  might  be  quite  impossible  to  determine  whether  an 
aneorism  existed  or  not,  for  the  polsation  in  such  a  case  would 
be  truly  expanding  in  all  directions.  Pain  of  a  "  rending  " 
character,  and  coming  on  in  paroxysms,  was  mentioned  as  a 
valuable  sign  of  aneurism,  and  probably  denoted  the  occurrence 
of  rapid  increase  in  size.  The  existence  of  a  loud  rasping  bruit 
over  the  tumour  and  along  the  artery  above  and  below  was 
said  to  be  a  symptom  of  some  value  when  present,  although 
its  absence,  as  in  the  patient  under  consideration,  by  no  means 
negatived  the  existence  of  aneurism,  for  a  soft  bruit  was  heard 
in  many  cases  of  vascular  tumour. 

Mr.  Paget  alluded  to  another  class  of  cases  in  which  the 
diagnosis  of  abdominal  aneurism  was  sometimes  made,  and  in 
which  there  was  not  only  no  aneurism,  but  no  tumour  of  any 
kind.  In  some  persons,  a  large  artery,  generally  the  abdominal 
aorta,  pulsated  very  strongly ;  and  it  was  this  strong  pulsation 
of  avhealthy  vessel  that  was  mistaken  for  aneurism.  It  oc- 
curred, Mr.  Paget  observed,  chiefly  in  hysterical  women  or 
nervous  men  ;  sometimes  in  association  with  pains  in  the  back, 
which  rendered  the  resemblance  to  aneurism  still  closer ;  or  in 
persons  in  whom  the  bodies  of  the  lumbar  vertebraa  were  un- 
usually prominent,  the  head  of  the  pancreas  enlarged,  or  the 
colon  distended ;  and,  lastly,  a  certain  number  of  cases  were 
found  to  be  connected  with  incessant  nausea  and  vomiting  in 
nervous  people — a  case  being  mentioned  of  a  woman  who  was 
supposed  by  several  observers  to  be  the  subject  of  abdominal 
aneurism.  She  was  suffering  from  excessive  and  continued  sea- 
sickness, and,  in  fact,  died  of  exhaustion  from  this  cause ;  and 
Mr.  Paget  had  an  opportunity  of  confirming  his  previous  opinion 
that  no  aneurism  existed.  The  absence  of  the  lateral  or  ex- 
panding pulsation  in  these  cases  of  excessive  arterial  pulsation 
was  mentioned  and  insisted  on.  The  lecturer  alluded  to  one 
ease  in  which  a  phantom  tumour  of  the  rectus  abdominis  muscle 
was  superadded  to  a  pulsating  aorta.  In  this  instance,  the 
diagnosis  was  at  length  made  by  placing  the  patient  under 
chloroform,  when  the  tumour  disappeared  completely. 

Mr.  Paget  added  that  the  same  state  of  excessive  pulsation 
was  sometimes  noticed  in  other  arteries,  especially  the  subclavian 
and  the  carotid.  If  the  patient  happened  to  possess  a  cervic&l 
rib  over  which  the  pulsating  subclavian  passed,  as  in  a  case 
lately  ander  Mr.  Paget's  care,  the  resemblance  to  aneurism  might 
be  very  dose.  The  simulation  of  carotid  aneurism  was  said  to 
be  most  deceptive  when  the  internal  carotid  was  elongated  and 
tortuoas  in  old  persons,  and  when  the  naturally  somewhat 
bulbous  condition  of  the  lower  part  of  this  vessel  was  more  than 
usually  marked. 


THE  NEW  EXPLOSIVE  COMPOUND— DUALIN. 

|F  the  accounts  that  reach  us  are  to  be  relied  upon,  this 
compound  bids  fair  to  prove  of  some  value.  It  is 
claimed  for  it  that  it  possesses  the  slow  combus- 
tibilily  of  gunpowder  with  the  intense  rupturing 
force  of  nitro-glycerine,  that  it  may  be  handled  with  safety, 
and  that  it  is  not  liable  to  spontaneous  combustion. 

This  explosive  is  the  invention  of  Carl  Dittmar,  of  Oharlot- 
tenberg,  Prussia,  who  thus  describes  it. 

'*Dualin  is  a  yellowish-brown  powder,  resembling,  in  appear* 
ance,  Virginia  smoking  tobacco.  It  will,  if  lighted  in  the  open 
air,  bum  without  exploding ;  but,  if  confined,  it  may  be  made 
to  explode  in  the  same  manner  as  common  powder.  It  is  not 
sensitive  to  concussion ;  will  not  decompose  by  itself,  nor  cake 
or  pack  (ogether ;  may  be  readily  filled  into  cartridges ;  and  it 
matters  not  whether  the  place  where  it  is  stored  be  warm  or 
cold,  dry  or  damp.  It  has  from  four  to  ten  times  the  strength 
of  common  powder,  and  is  stronger  than  dynamite 

"  Bualin  consists  of  cellulose,  nitro-cellulose,  nitro-starch, 
nitro-mannite,  and  nitro-glycerine,  mixed  in  different  combina- 


tions, depending  on  the  degree  of  strength  which  it  is  desired 
the  powder  should  possess  in  adapting  its  use  to  various 
purposes." 

The  preparation  of  cellulose,  nitro-starch,  nitro-mannite,  and 
nitro-cellulose,  involves  several  distinct  processes. 

How  future  trials  may  affect  the  popularity  of  dualin,  if  it 
can  at  present  be  said  to  have  acquired  popularity,  we  cannot 
undertdse  to  say.  It  is  only  £alr  to  say  that  in  the  opinion 
of  some  good  judges,  it  is  decidedly  inferior  in  power  to  dyna- 
mite, though  it  is  said  to  be  cheaper.  It  will  explode  in  con- 
tact with  flame  which  does  not  ignite  dynamite.  On  the 
contrary,  it  may  be  used  in  temperatures  which  freeze  dyna- 
mite and  render  the  latter  incapable  of  being  directly  ex- 
ploded. But  dynamite  may  be  used  when  wet,  and  may  even 
be  exploded  under  water  in  drill-holes ;  while  dualin,  like  gun- 
powder, is,  we  are  informed,  useless  when  wet.  This  fact  gives 
dynamite  an  immense  advantage  over  dualin  for  mining  and 
engineering  purposes. 

The  claims  of  dualin  to  take  front  rank  as  an  explosive 
cannot  yet  be  conceded,  but  there  is  little  doubt  that  it  is  far 
better  than  many  other  compounds  which  the  last  few  years  have 
brought  forth.  Before  it  can  gain  the  full  confidence  of  miners 
and  engineers,  it  must  undergo  many  more  trials  than  have 
yet  been  made.  It  is,  however,  only  just  to  say  that  reports 
from  the  Hoosac  tunnel,  where  it  has  been  successfully  tried, 
are  highly  favourably. 

We  learn  that  experiments  were  made  in  the  United  States, 
January  5th,  1870,  in  a  quarry  near  Washington  City,  belong- 
ing to  the  Messrs.  Lewis  &  Hall ;  January  18th  and  19th,  at 
Hoosac  Tunnel;  and  January  22nd,  at  Boxbnry,  near  Boston, 
Massachusetts. 

The  attested  results  of  these  trials  leave  no  doubt  in  our 
minds  that  dualin  is  much  superior  to  nitro-glycerinc. — Scientific 
Ame^ncan,  March  5. 


ON    COMETS    AND    METEORS. 

BY  DANIEL  KIRKWOOD,  LL.D., 

Pfofetsor  in  Indiana  Universiiy* 

In  Two  Parts. — Paet  I. 

|HE  comets  which  passed  their  perihelia  in  Aogust, 
1862,  and  January,  1866,  will  ever  be  memorable  in 
the  annals  of  science,  as  having  led  to  the  discovery 
of  the  intimate  relationship  between  comets  and 
meteors.  These  various  bodies  found  revolving  about  the  sun 
in  very  eccentric  orbits  may  all  be  regarded  as  similar  in  their 
nature  and  origin,  differing  mainly  in  the  accidents  of  magni- 
tude and  density.  The  recent  researches,  moreover,  of  Hoek, 
Leverrier,  and  Schiaparelli,  have  led  to  the  conclusion  that 
such  objects  exist  in  great  numbers  in  the  interstellar  spaces ; 
that  in  consequence  of  the  sun's  progressive  motion  they  are 
sometimes  drawn  towards  the  centre  of  our  system ;  and  that 
if  undisturbed  by  any  of  the  large  planets  they  again  pass  off 
in  parabolas  or  hyperbolas.  When,  however,  as  must  sometimes 
be  the  case,  they  approach  near  Jupiter,  Saturn,  Uranus,  or 
Neptune,  their  orbits  may  be  transformed  into  ellipses.  Such, 
doubtless,  has  been  the  origin  of  the  periodicity  of  the  August 
and  November  meteors,  as  well  as  of  numerous  comets. 

In  the  present  paper  it  is  proposed  to  consider  the  probable 
consequences  of  the  sun's  motion  through  regions  of  space  in 
which  cosmical  matter  is  widely  diffused;  to  compare  these 
theoretical  deductions  with  the  observed  phenomena  of  comets, 
aerolites,  and  falling  stars ;  and  thus,  if  possible,  explain  a 
variety  of  facts  in  regard  to  those  bodies,  which  have  hitherto 
received  no  satisfactory  explanation. 

1.  As  comets  now  moving  in  elliptic  orbits  owe  their  period- 
icity to  the  disturbing  action  of  the  major  planets,  and  as  this 
planetary  infiuence  is  sometimes  sufficient,  especially  in  the 
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case  of  Jupiter  and  SatorD,  to  change  the  direction  of  cometarj 
motion,  the  great  majority  of  periodic  comets  should  move  in 
the  same  direction  with  the  planets.  Now,  of  the  comets 
known  to  be  elliptical,  70  per  cent,  hare  direct  rnotion.  In 
this  respect,  therefore,  theory  and  observation  are  in  striking 
harmony. 

2.  When  the  relative  positions  of  a  comet  and  the  disturbing 
planet  are  sach  as  to  give  the  transformed  orbit  of  the  former 
a  small  perihelion  distance,  the  comet  mnst  retam  to  the  point 
at  which  it  received  its  greatest  pertnrbation  ;  in  other  words, 
to  the  orbit  of  the  planet.  The  aphelia  of  the  comets  of  short 
period  onght  therefore  to  be  fonnd,  for  the  most  part,  in  the 
vicinity  of  the  orhiis  of  the  major  planets.  The  actnal  distances 
of  these  aphdia  are  as  follows : — 

I.  Comets  whose  Aphelion   IHstanees  are  nearly  equal  to  5*20,  tfie 

Radiita  of  Jupiter's  Orbit, 

Comets.  Aph.  Dist. 

7.  1766  n 5-47 

8.  181&  ni 5-55 

9.  Brorsen's  564 

10.  D' Arrest's 575 


Comets.  Aph.  Dist. 

1.  Encke'a   409 

2.  1819  IV 4-81 

3.  DeVioo's 502 

4.  Pigott'8  (1783)  5-28 

5.  1867  n 5-29 

6.  17431 5-32 


11.  Faye'8    593 

12.  Biela'B   619 


II.  Comets  wliose  Aphelion  Distances  are  nearly  eqnal  to  9*54,  the 

Radius  of  Satum*s  Orbit, 
Comets.  Aph.  Diet. 

1.  Petera*  (1846  VI.) 945 

2.  Tattle's  (1858  I.)  1042 

III.  Comets  whose  Aphelion  Distances  are  nearly  equal  to  19*18,  tJie 

Radius  of  Uranus's  Orbit, 
Comets.  Aph.  Disf. 

1.  1867  1 19-28 

2.  Not.  Meteors 19-66 

3.  1866  1 19-92 

IV.  Comets  whose  Aphelion  Distances  are  nearly  equal  to  8O-04>  the 

Radius  of  Neptune's  Orbit, 
Comets.  Aph.  Diet. 

1.  Westphal's  (1852  IV.)  3197 

2.  Pon8'8(1812) 33-41 

3.  Olbers's  (1815)  3405 

4.  Device's  (1846  IV.) 34-35 

5.  Brorsen'B  (1847  V.)  35*07 

6.  Halley's 3537 

The  coincidences  here  pointed  ont  (some  of  which  have  been 
noticed  by  others)  appear,  then,  to  be  necessary  consequences 
of  the  motion  of  the  solar  system  through  spaces  occupied  by 
meteoric  nebulae.  Hence  the  observed  facts  receive  an  obvious 
explanation. 

In  regard  to  comets  of  long  period  we  have  only  to  remark 
that^  for  anything  we  know  to  the  contrary,  there  may  be  causes 
of  perturbation  far  exterior  to  the  orbit  of  Neptune. 

3.  From  what  we  observe  in  regard  to  the  larger  bodies  of 
the  universe — a  clustering  tendency  being  everywhere  appa- 
rent— it  seems  highly  improbable  that  cometic  and  meteoric 
matter  should  be  uniformly  diffused  throughout  space.  We 
would  expect,  on  the  contrary,  to  find  it  collected  in  oosmical 
clouds,  similar  to  the  visible  nebulae.  Now,  this,  in  fact,  is 
precisely  what  has  been  observed  in  regard  both  to  comets  and 
meteors.  In  150  years,  from  1600  to  1750,  16  comets  were 
visible  to  the  naked  eye  ;^  of  which  8  appeared  in  the  25  years 
from  1064  to  1689.  Again,  during  60  years,  from  1750  to  1810, 
only  5  comets  were  visible  to  the  naked  eye,  while  in  the  next 
50  years  there  were  double  that  number.  The  probable  cause 
of  such  variations  is  sufficiently  obvious.  As  the  sun  in  his 
progressive  motion  approaches  a  cometary  group,  the  latter 
mnst,  by  reason  of  his  attraction,  move  toward  the  centre  of 
our  system,  the  nearer  members  with  greater  velocity  than  the 
more  remote.  Those  of  the  same  cluster  would  enter  the  solar 
domain  at  periods  not  very  distant  from  each  other ;  the  forms 
of  their  orbits  depending  upon  their  original  relative  positions 
with  reference  to  the  sun's  course,  and  also  on  planetary  per- 
turbation.    It  is  evident  also  that  the  passage  of  the  solar 
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system  throngh  a  region  of  space  comparatively  destitute  of 
cometic  clusters  would  be  indicated  by  a  corresponding  paudtj 
of  comets.  By  the  examination,  moreover,  of  any  complete 
table  of  &lling  stars  we  shaD  find  a  still  more  marked  variatioQ 
in  the  frequency  of  meteoric  showers. 

Previous  to  1833,  the  periodicity  of  shooting  stars  had  not 
been  suspected.  Hence  Uie  showers  seen  np  to  that  date- 
were  observed  accidentaiQy,  Since  the  great  display  of  that 
year,  however,  they  have  been  regularly  looked  for,  especiallj 
at  the  November  and  August  epochs.  Consequently  tiie 
numbers  recently  observed  cannot  properly  be  compared  wiUi 
those  of  former  periods.  Now,  according  to  the  Catalogae  of 
Quetelet,  244  meteoric  showers  were  observed  from  the  Cldstiaa 
era  to  1833.    These  were  distributed  as  follows : — 


No.  of 

5o.of 

Centories. 

SlK>w«n. 

Oentaxiea. 

Bhovvn. 

Oto    100 

5 

1000  to  1100  

22 

100  to    200 

0 

1100  to  1200  

12 

200  to    300 

3 

1200  to  1300  

S 

300  to    400 

1 

1300  to  1400  

4 

400  to    500 

1 

1400  to  1500  

4 

500  to    60Q 

20 

1500  to  1600  

7 

600  to    700 

1 

1600  to  1700  

1700  to  1800  

7 

700  to    800 

14 

24 

800  to    900 

37 

1800  to  1833  

48. 

900  to  1000 

31 

A  remarkable  secular  variation  in  the  number  of  sbowers  is 
obvious  from  the  foregoing  table.  During  the  five  centuries 
from  700  to  1200, 116  displays  are  recorded ;  while  in  tbe  five 
succeeding,  from  1200  to  1700,  the  number  is  only  25.  It  frill 
also  be  observed  that  another  period  of  abundance  commenced 
with  the  eighteenth  century.  A  catalogue  of  meteoric  stone- 
falls  indicates  also  a  corresponding  increase  in  the  number  of 
aerolites,  which  cannot  be  wholly  accounted  for  by  the  increased 
number  of  observers.  Now,  there  are  two  obvious  methods  by 
which  these  variations  may  be  explained.  Either  (1)  the  orbits 
of  the  meteoric  rings  which  intersect  the  earth's  path  were  so 
changed  by  perturbation  towards  the  dose  of  the  twelfth  cen- 
tnry  as  to  prevent  the  appulse  of  the  meteoric  groups  with  the 
earth's  atmosphere ;  or  (2),  the  nebulous  matter  is  very  un- 
equally diffused  through  the  sidereal  spaces.  That  the  former 
has  not  been  the  principal  cause  is  rendered  extremely  probable 
by  the  fact  that  the  number  of  epochs  of  p^odical  showers 
was  no  greater  during  the  cycle  of  abundance  thaa  in  that  of 
paucity.  We  conclude,  therefore,  that  during  the  interval 
from  700  to  12(X)  the  solar  system  was  passing  throngh,  or  near, 
a  meteoric  cloud  of  very  great  extent ;  that  from  1200  to  1700 
it  was  traversing  a  region  comparatively  desiitnte  of  sudi 
matter ;  and  that  about  the  commencement  of  the  eighteenth 
century  it  again  entered  a  similar  nebula  of  unknown  ezteut — 
Paper  read  before  the  American  PhUoaophicdl  Society,  Nov.  19, 
1869. 


ON  THE  TEMPERATUEE  AND  ANIMAL  UFB  OF 

THE  DEEP  SEA. 

BY  WILLIAM  B.   CAKPBKTXB,  H.I).,  FJLS. 

Ill  Four  Paets. — ^Paki  I. 


HE  present  discourse  embodies  the  most  important 
general  results  obtained  by  the  exploration  of  the 
deep  sea  in  the  neighbourhood  of  Uie  British  Isks, 
carried  on  during  the  summer  of  1869  in  H.M>  sor* 
veying-vessel  Porcupine,  with    the  view  of  complying  and 
extending  the  inquiries  commenced  in  the  Lightning  expedition 
of  1868,  of  which  an  account  was  given  by  the  speaker  at  the 
Friday  evening  meeting  of  the  Boyal  Institution  of  April  9, 1869.' 
The  expedition  of  the  Porcupine  was  divided  into  three 
cruises.    The  first  of  these,  whidi  was  placed  under  the  sden- 
tific  charge  of  Mr.  J.  Gwyn  Jeffireys,  F.B.8.9  accompanied  by  Mr. 
William  L.  Carpenter  as  chemical  assistant,  commenced  firom 
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Oalwaj  near  the  end  of  May,  and  oondaded  at  Belfast  at  the 
beginning  of  July.  It  was  directed  in  the  first  instance  to  the 
south-west,  then  to  the  west,  and  finally  to  the  north-west  as 
far  as  the  Bockall  Bank.  The  greatest  depth  at  which  tem- 
peratnre-sounding  and  dredging  were  carried  on  in  this  cmise 
was  1,476  fathoms ;  and  these  operations,  throngh  the  excellent 
equipment  of  the  Porcupine  and  the  skill  of  her  commander, 
Captain  Calver,  were  so  successfnlly  performed  that  it  was  con- 
fidently anticipated  that  still  greater  depths  might  be  reached 
with  an  equally  satisfactory  result. 

The  second  cruise,  which  was  under  the  scientific  charge  of 
Professor  Wyville  Thomson,  F.B.S.,  with  Mr.  Hunter  as 
-chemical  assistant,  was  conseqaently  directed  to  the  nearest 
point  at  which  a  depth  of  2,500  fiathoms  was  known  to  exist, 
viz.,  the  northern  extremity  of  the  Bay  of  Biscay,  about  250 
miles  to  the  west  of  Ushant.  In  this  cmise  temperature-sound- 
ing and  dredging  were  carried  down  to  the  extraordinary  depth 
of  2,345  fathoms,  or  nearly  three  miles — a  depth  nearly  equal 
to  the  height  of  Mont  Blanc,  and  exceeding  by  more  than  500 
fathoms  tiiat  from  which  the  Atlantic  cable  was  recovered. 
'This  sea-bed,  on  which  the  pressure  of  the  superincumbent 
water  is  nearly  ikree  tone  for  every  square  vnch,  was  found  to 
support  an  abundance  of  animal  life,  about  1^  cwt.  of  "Atlantic 
mud,"  chiefly  consisting  of  GlobigerinsB,  having  been  brought 
up  in  the  drodge,  together  with  various  types  of  higher  ani- 
mals, Echinoderms,  Annelids,  Crustaceans,  and  Mollnsks; 
Among  them  a  new  Crinoid — referrible,  like  the  Bhizocrinus, 
whose  discovery  by  M.  Sars,  jun.,  had  been  the  starting-point 
of  the  present  inquiry — to  the  Apiocrinite  type  which  flourished 
4uring  the  Oolitic  period. 

The  third  cruise  was  under  the  scientific  charge  of  the 
epeaker,  with  Mr.  P.  H.  Carpenter  as  chemical  assistant ;  but 
he  had  the  great  advantage  of  being  accompanied  by  his  col- 
league Professor  Wyville  Thomson,  who,  as  in  the  LigMning 
expedition,  took  the  entire  superintendence  of  the  dredging 
operations.  The  object  of  this  cruise,  which  commenced  in 
the  middle  of  August  and  terminated  in  the  middle  of  Septem- 
ber, was  a  more  thorough  exploration  of  the  area  between  the 
North  of  Scotland  and  the  Faroe  Islands,  which  had  been 
found  in  the  JAghtning  expedition  to  afford  results  of  peculiar 
interest  in  regard  alike  to  the  inequality  of  temperature  and 
^  the  distribution  of  animal  life  on  the  sea-bed,  which  here 
ranges  between  the  comparatively  shallow  depths  of  from  350 
to  650  fathoms — the  last-named  being  the  greatest  depth  to 
which  dredging  had  been  carried  in  1868. 

The  weather  during  nearly  the  whole  of  the  Porcupine  ex- 
pedition was  as  favourable  to  its  work  as  daring  the  greater 
part  of  the  Lightning  expedition  it  had  been  unfavourable,  and 
the  results  obtained  not  only  far  exceeded  the  most  sanguine 
expectations  of  those  who  promoted  it,  but  may  be  said  with- 
out exaggeration  to  be  such  as  no  previous  scientific  exploration 
of  80  limited  an  extent  and  duration  is  known  to  have  yielded. 

The  results  of  the  temperahire-soundings  will  be  first  stated, 
with  their  bearing  on  the  doctrines  advanced  in  the  former 
disoourse  as  probable  inferences  from  the  observations  made 
during  the  Lightning  expedition.  These  observations  indicated 
that  two  very  different  sub*marine  climates  exist  in  the  deep 
channel  which  lies  E.N.E.  and  W.S.W.  between  the  north  of 
Scotland  and  the  Faroe  banks,  a  minimvm  temperature  of  32° 
having  been  registered  in  some  parts  of  this  channel,  whilst  in 
other  parts  of  it,  at  ihe  Uke  depths  and  with  the  same  surface 
temperature  (never  varying  much  from  52°),  the  minimum  tem- 
perature registered  was  nev^  lower  than  46°,  thus  showing  a 
difference  of  14°.  It  could  not  be  positively  asserted  that  these 
minima  are  the  bo^iofn-tamperatures  of  the  areas  in  which  they 
TCspeetively  oecur ;  but  it  was  argued  that  they  must  almost 
necessarily  be  so — first,  because  it  is  highly  improbable  that 
sea-water  at  32°  should  overlie  water  at  any  higher  tempera- 
ture which  is  specifically  lighter  than  itself  unless  the  two 
strata  have  a  motion  in  opposite  directions  sufficiently  rapid 
to  be  recognizable;  and  second,  because  the  nature  of  the 


animal  life  found  on  the  bottom  of  the  cold*  area,  which  consists 
of  quartzose  sand,  including  volcanic  particles,  exhibited  a 
marked  correspondence  with  its  presumed  reduction  of  tem- 
perature, whilst  the  sea-bed  of  the  warm  area  is  essentially 
composed  of  Globigerina  mud,  and  the  animal  life  which  it 
supports  is  characteristic  of  the  warmer  temperate  seas. 

This  conclusion,  it  is  obvious,  would  not  be  invalidated  by 
any  error  arising  from  the  effect  of  pressure  on  the  bulbs  of  the 
thermometers ;  since,  although  the  actTial  mimma  might  be,  as 
was  then  surmised,  from  2°  to  4°  below  the  recoi'ded  minima, 
the  difference  between  temperatures  taken  at  the  same,  or  nearly 
the  same  depths,  would  remain  unaffected. 

The  existence  in  the  cold  area  of  a  -minimum  temperature  of 
32°,  with  a  fauna  essentially  boreal,  could  not,  it  was  argued, 
be  accounted  for  in  any  other  way  than  by  the  supposition  of 
an  under-current  of  polar  water  coming  down  from  the  north 
or  north-east;  whilst,  conversely,  the  existence  in  the  warm 
area  of  a  minimum  temperature  of  46°,  extending  to  500  or  600 
fathoms'  depth,  in  the  latitude  of  60°  (being  at  least  8°  above 
its  isotherm),  together  with  the  warmer-temperate  character  of 
its  fauna,  seemed  equally  indicative  of  a  flow  of  equatorial 
waters  from  the  south  or  sonth-west. 

It  was  further  urged  that  if  the  existence  of  two  such  dif- 
ferent submarine  climates  inclose  proximity  canonly  be  accounted 
for  on  the  hypothesis  of  an  Arctic  stream  and  an  equatorial 
stream  running  side  by  side  (the  latter  also  spreading  over  the 
former  in  consequence  of  its  lower  specific  gravity),  these 
streams  are  to  be  regarded  (like  the  Gulf  Stream)  as  particular 
cases  of  a  great  general  oceanic  circulaiion,  which  is  continually 
bringing  the  water  cooled  down  in  the  polar  regions  into  the 
deepest  parts  of  the  equatorial  ocean-basins,  whilst  the  water 
heated  in  the  equatorial  regions  moves  towards  the  poles  on  or 
near  the  surface.  Such  a  circulation  was  long  since  pointed 
out  to  be  as  much  a  physical  necessity  as  that  interchange  of 
air  between  the  equatorial  and  polar  regions,  which  has  so 
large  a  share  in  the  production  of  winds ;  but  whilst  physical 
geographers  remained  under  the  domincmt  idea  that  the  tem- 
perature of  the  Deep  Sea  is  everywhere  39°,  they  could  not 
fully  recognize  its  importance. 

These  doctrines  have  been  folly  tested  by  the  very  numerous 
and  careful  temperature-soundings  token  in  the  Porcupine 
expedition ;  and  Uie  result  has  been  not  merely  to  confirm  them 
in  every  particular — so  that  they  may  now  teJce  rank  as  esta- 
blished facts^ — ^bat  also  to  show  that  a  temperature  2^°  hehw  tlie 
freezing  point  of  fresh  waier  may  prevail  over  the  sea -bed  in  a 
region  far  removed  from  the  polar,  and  that  even  this  extreme 
reduction  is  by  no  means  antagonistic  to  the  existence  of  animal 
life  in  great  variety  and  abundance. 

All  the  temperature-soundings  of  the  Porcupine  expedition 
were  taken  with  thermometers  protected  from  the  effects  of 
pressure  by  the  inclosure  of  the  bulb  of  each  instrument  in  an 
outer  bulb,  sealed  round  the  neck  of  the  tube;  about  three- 
fourths  of  the  intervening  space  being  filled  with  spirit,  but  a 
small  vacuity  being  left,  by  which  any  reduction  in  the  capacity 
of  the  outer  bulb  is  prevented  from  communicating  pressure  to 
the  inner.  This  plan  of  construction,  which  was  suggested  by 
Professor  W.  A.  Miller,  has  been  so  successfully  carried  into 
practice  by  Mr.  Casella,  that  thermometers  thus  protected  have 
been  subjected  to  a  pressure  of  three  tons  on  the  square  inch,  in 
a  testing  machine  devised  for  the  purpose,  without  undergoing 
more  than  a  very  slight  elevation,  of  which  a  part,  at  least,  is 
attributable  to  the  heat  given  out  by  the  compression  of  the 
water  in  which  they  were  immersed ;  whilst  the  very  best  ther- 
mometers of  the  ordinary  construction  were  affected  by  the  same 
pressure  to  the  extent  of  8°  or  10°,  the  elevation  in  some  instru- 
ments reaching  as  much  as  50°  or  60°.^    Two  of  these  protected 

s  See  Professor  W.  A.  Miller's  "  Note  upon  a  Self-Begisterine  Thermometer, 
adapted  to  Deep-Sea  Soundingt/'  in  Proceedingt  of  the  Soyal  SoeUfy,  Jane  17, 
1808,  and  BcnsTiwo  Opznov,  toL  ii.  p.  116.— The  .ame  principle  bad  been 
preTioiulj  applied  in  tliennometers  constmcted  under  the  direotion  of  Admiral 
FitsroY ;  the  space  between  the  two  balbs,  however,  being  occupied  with  mercury 
instead  of  spirit.  Owing,  however,  to  some  Imperfection  in  their  constmction,  Iheir 
performance  was  not  satisfactory,  and  they  were  fonnd  very  liable  to  fractore. 
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Miller-Casella  ihennometen  were  need  in  each  obeeryation ;  and 
thej  always  agreed  within  a  fraction  of  a  degree.  The  same 
pair  was  nsed  thronghont  the  expedition ;  and  notwithstanding 
that  thej  were  nsed  for  166  separate  obsenrations,  in  which  they 
trarelled  np  and  down  nearly  100  miles,  they  came  back  in 
perfectly  good  order — a  result  mainly  dne  to  the  care  with  which 
they  were  handled  by  Captain  CaWer.  It  may  be  affirmed 
with  great  confidence  that  the  temperatures  which  they  indi- 
cated were  correct  within  l^Fahr. ;  an  approximation  quite 
near  enough  for  the  scientific  requirements  of  the  case. — Lecture 
delivered  before  the  Royal  Institution. 


PEOPAGATIKG  THE  LABOH  FROM  SEED. 

BY  D.   C.  8C07IELD,  ELGIN,  ILLINOIS,  U.S. 

IWO  prominent  difficulties  are  encountered  in  this 
country  which,  I  believe,  are  unknown  in  Europe ; 
the  hot  rays  of  the  sun  having  the  double  tendency 
to  scald  or  heat  the  soil,  so  that  it  causes  the  plant 
to  die  at  the  collar,  or,  as  the  phrase  has  it,  "  damp  off,"  as 
well  as  to  scorch  the  tender  plant  as  it  emerges  from  the  earth. 
These  are  overcome  first  by  selecting  a  light,  sandy,  dry, 
though  rich  soil,  for  the  seed-bed ;  and,  secondly,  by  a  partial 
shading  the  first  season,  which  may  be  best  done  by  nailing 
strips  of  lath  1  inch  apart,  and  placing  them,  1  foot  in  height, 
over  the  seed-bed,  so  as  to  partially  obstrnct  the  rays  of  the 
sun.  Any  other  material  that  will  render  the  same  amount  of 
shade  will  answer. 

The  soil  where  the  seed  is  to  be  sown  should  be  as  clean 
from  weed-seed  as  possible.  The  usual  time  of  sowing  onion 
seed,  or  from  middle  of  April  till  Ist  of  May,  is  the  time  to 
sow  larch.  It  may  be  sown  in  drills,  4  or  6  inches  apart,  or 
broadcast,  and  covered  just  enough  to  retain  moisture  until  it 
germinates.  It  may  be  sown  as  onion  or  other  seed,  without 
preparation.  Clean  culture  is  indispensable.  The  shading 
may  be  dispensed  with  after  the  first  season.  The  seedlings 
should  be  transplanted  either  at  one  or  two  years  old  from  the 
seed-bed.  This  should  be  done,  as  soon  as  the  weather  and 
soil  will  permit,  in  the  spring,  in  a  similar  soil  to  that  in  which 
they  were  grown,  and  better  at  one  year  old  than  two.  Trans- 
plant in  beds,  in  rows  6  inches  apart  and  4  inches  in  the  row, 
and  shade  as  directed  for  the  seed-bed.  The  roots  should  be 
kept  from  the  atmosphere  as  much  as  possible  in  transplanting. 
With  good  seed  a  satisfactory  success  will  be  realized.  This 
method  will  apply  with  equal  success  in  propagating  any 
variety  of  hardy  evergreens. — The  Famier, 


An  Antidote  to  Chloral. — H.  Liebreioh,  of  Berlin,  after  having 
studied  and  made  known  the  physiologioal  properties  of  hydrate  of 
chloral,  has  directed  his  attention  to  the  obtainment  of  a  remedy 
which  may  coonteraot  the  baneful  effects  of  the  snbstance.  This 
antidote  he  asserts  to  be  strychnia.  The  results  of  M.  liebreich's 
novel  ressarohea  were  laid  before  the  French  Academy  of  Sciences  a 
few  days  ago,  by  Professor  Wnrtz,  of  the  Paris  Faoolty.  M.  Wnrta 
stated  that  the  attention  of  the  Berlin  experimenter  had  been  drawn 
to  strychnia  by  the  observation  of  a  case  of  trismus,  which,  after 
having  persisted  eight  days,  was  immediately  oared  on  the  employ- 
ment of  chloral.  This  led  him  to  prodaoe,  artificially,  the  phenomena 
of  tetanus  in  animals  by  the  administration  of  strychnia,  in  order  to 
study  the  effects  of  chloral  on  this  artificial  condition.  He  then 
observed  that  chloral  diminished  the  effects  of  strychnia,  provided  it 
were  exhibited  very  soon  after  the  administration  of  the  alkaloid. 
Another  important  result  was  obtained  when  M.  liebreich,  pursuing 
his  researches,  discovered  the  effect  of  strychnine  on  animals  poisoned 
by  large  doses  of  chloral.  He  then  made  ont  that  strychnia,  adminis- 
tered  after  a  too  heavy  dose  of  chloral,  shortens  and  destroys  the 
effects  of  this  substance,  yet  without  prodaoing  the  i^jarions  action 
which  it  exhibits  in  ordinary  cases.  Therefore,  M.  Liebreich  proposes 
to  employ  injections  of  nitrate  of  strychnia  as  an  antidote  in  oases 
where  accidents  have  occurred  through  an  overdose  of  chloral  or 
chloroform. — Lancet, 


REVIEWS   OF  BOOKS. 


CasselVs  Booh  of  Birds.  Translated  and  Adapted  from  the 
Text  of  the  eminent  Grerman  Naturalist,  Dr.  Bjubhh,  bj 
Thokas  Btmek  Jones,  FJl.S.,  Professor  of  Natural  History 
in  King's  College,  London.  Parts  I.,  II.,  and  m.  London : 
Cassell.     1870. 

MESSRS.  CASSELL  have  from  time  to  time  done  mach 
good  service  to  the  cause  of  education  by  the  publication 
of  cheap  scientific  works,  which  placed  all  departments  of 
science  within  reach  of  even  the  least  wealthy  of  the  artisan 
classes.  Their  Popular  Educator  was  a  work  to  which  we 
doubt  not  science  is  indebted  for  many  an  ardent  and  distin- 
guished student ;  and,  though  some  of  their  other  publications 
have  not  had  so  high  a  status  as  we  could  have  desired,  thej 
have  nevertheless  been  useful.  In  the  fine  work  on  birds  which 
they  have  employed  Professor  Bymer  Jones  to  "  adapt "  from 
the  German  of  Brehm,  we  find  a  book  so  cheap  that  all  may 
possess  it,  and  yet  so  excellent  a  popular  treatise  that  we  know 
of  none  that  can  be  compared  with  it.  It  is  of  the  largest 
8ro  size,  is  printed  in  clear  type  on  excellent  paper,  and, 
besides  containing  a  multitude  of  capital  woodcuts  and  page 
engravings,  each  part  is  fnrnished  with  a  beantifuUy-oolonred 
illustration  of  the  type  of  bird  to  the  description  of  which  the 
part  is  devoted.  Indeed,  it  is  only  fair  to  say  that  this  single 
illustration,  often  involving  the  use  of  six  or  more  different 
colours,  is  really  worth  the  money  paid  for  the  "  part.*' 

In  speaking  critically  of  the  text  of  the  work,  it  is  essential 
to  remember  that  this  book  is  intended  for  the  people  and  not 
for  the  scientific  natnralist ;  its  object  is  rather  to  cultivate  in 
the  minds  of  the  masses  a  taste  for  ornithology  and  a  knowledge 
of  the  leading  facts  in  this  branch  of  science,  than  to  convey  a 
philosophic  survey  of  the  relations  of  birds  to  other  vertebrates 
or  to  each  other.  Indeed,  were  it  attempted  to  give  the  work 
any  higher  character  than  this,  it  would  have  been  necessary 
to  have  laid  out  quite  a  different  plan  to  that  pursued  by  the 
enterprising  publishers,  and  Professor  Jones  would  hare  been 
compelled  to  restrain  that  happy  mode  of  popularization  of 
which  he  is  so  perfect  a  master.  If  we  were  to  take  any  other 
view  of  the  matter  we  should  be  compelled  to  relentle»Bly  ex- 
punge the  whole  of  the  editorial  introduction. 

Professor  Jones,  before  entering  on  the  descriptbn  of  the 
feathered  tribes,  to  the  study  of  which  Brehm  gave  up  his  life, 
gives  an  outline  of  the  construction  of  the  body  of  the  bird 
and  of  the  general  physiology  of  the  group.  This,  so  £Eir  as 
it  concerns  any  work  done  of  late  years,  might  have  been 
written  a  quarter  of  a  century  since,  and  though  it  is  not  inac- 
curate, it  is,  even  for  a  popular  sketch,  not  quite  so  full  as  we 
could  have  wished.  That  it  is  charmingly  written  those  who 
know  any  of  Mr.  Jones's  works  will  not  doubt  for  a  moment; 
the  style  is  fascinating,  and  is  well  calculated  to  attract  readers 
to  the  work.  But  we  think  that  a  few  of  the  more  important 
recent  generalizations  might  have  been  thrown  in  with  advan- 
tage, and  as  the  work  is  yet  far  from  its  conclusion,  we  would 
propose  that  the  last  **  part "  should  include  a  supplementary 
chapter,  in  which  the  relations  of  birds  to  reptiles  might  be 
illustrated  by  the  remarkable  facts  in  palseontology  which  have 
of  late  years  come  to  light.  A  few  restorations  of  Iguanodon, 
Comaognalhtis,  and  ArchcBopteryx,  would  greatly  enhance  the 
value  of  this  fine  work. 

We  think  that  Professor  Jones  greatly  over^estimateB  the 
importance  of  hollow  bones  as  one  of  the  conditions  of  flight  in 
birds,  and  that  in  treating  of  the  air-cavities  in  bone,  &c^  as  of 
use  to  the  bird  in  singing  prolonged  notes,  he  is  speaking  rather 
on  a  priori  grounds  than  from  actual  experiment.  So  fi&r  as  we 
can  see,  the  air  contained  in  the  bones  of  birds  could  serve  no 
useful  purpose  whatever  in  the  ordinary  vocal  operations,  and 
we  should  be  glad  to  know  on  what  principle  Professor  Jones 
thinks  otherwise.    In  regard  to  the  other  parts  of  the  Intro«> 
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duotion  ne  can  oalj  aaj  that  we  think  them  fall  of  interest, 
uid  tbat  the  abandant  illaitrationB  aerre  to  make  the  editor'a 
remarks  moet  dear.  J^ot  the  least  nsefal  part  ia  that  which 
relatea  to  the  terminology  descriptive  of  the  several  external 
paits  of  the  bird.  This  is  accompaaied  bj  an  excellent  wood- 
cnt,  in  which  each  part  is  so  distinctly  indicated  that  the 
;aang  onutholc^st  cannot  fail  to  make  himself  easily  and 
speedily  familiar  with  the  expresaiona  employed  in  the  scientific 
deacription  of  birds.  We  shall  hope  to  reproduce  both  the 
acccDDt  and  the  illnstration  in  an  early  namber. 

Of  the  ayatem  of  classification  paraned  in  the  Book  ofBirdi 
we  can  say  bat  little,  from  the  drcamatance  that  no  scheme  ia 
laid  down  in  the  Parts  which  have  yet  reached  ns.  It  would 
wsm,  however,  that  a  peculiar  and,  wa  shonld  be  disposed  to 


thiob,  very  empirical  method  of  dinsion  ia  abont  to  be  parsned, 
if  we  may  jodge  from  the  opening  gronp.  It  is  proposed  to 
reject  the  more  common  plans  of  arrangement  snob  as  are 
familiar  to  all  who  know  even  elementary  zoology,  and  to 
follow  a  special  mode  of  gronping  which  in  the  Order  treated  of 
first  ia  fonnded  almost  solely  on  the  habita  of  the  birds,  and 
hence  includes  families  which  were  before  anited  under  one 
division.  The  first  order,  then,  and  that  to  which  the  Parts 
before  na  are  eonfined,  is  termed  Ehucleaiobes,  or  Crackers, 
beoanse  the  birds  grouped  under  it  have  the  power  of  cracking 
nuts  and  other  hard  seeds  by  virtue  of  a  peculiar  construction 
of  the  beak.  Eiamplee  of  the  order  are  afforded  by  the  Par- 
rots, Cockatoos,  and  all  that  well-known  family,  and  in  addition, 
the  CroubillB  and  Bnllfinchea.     We  cannot  approve  of  what 
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ve  regard  as  a  rerj  YyeAaosgeoeaaM  mode  ofgrooping  birds,  and 
Milf^  ui  tbe  fatore  Parte  of  thu  work  a  tefacme  more  in 
aeeordaaee  with  ca^tiag  views  is  adopted,  we  riiaD  have  reasoo 
to  be  dinappotnted  witJk  tins  otJMrwise  fine  treatise. 

Tbe  »eooiiat  of  t^  sercnl  qweies  of  parrots,  ibe.,w1iida  is  giveo 
in  the  three  Parts  oader  notiee  is  exeellent,  and  is  most 
agreeable  readings  and  of  the  woodeots  seattered  throii|^  the 
text  it  would  be  impoarible  to  speak  too  highly.  They  are 
wonderfol  specimens  of  both  artisf  s  and  engraTer^s  sldlL  We 
shall,  probaUj,  in  a  fotnre  number,  reprodnoe  others  of  them, 
but  iar  the  prnent  we  are  eontent  to  direct  oor  naden^  atten- 
tk>n  to  the  Jps'wlTff— i*  figore  of  the  Desert  Tmmpeter  (see 
p.  287),  the  engraring  of  whidi  has  been  conrteooslj  lent  by 
the  DoUishers 

It  win  be  seen  that,  taking  them  all  in  all,  we  have  a 
very  high  opinion  of  the  three  first  Parts  of  Messrs.  Casseil's 
handsome  treatise  ;  hot  it  yet  remains  to  be  seen  whether  the 
fotore  issnes  will  tend  to  confirm  this  favonraUe  impression. 
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and  Histologie  in 


CORRESPONDENCE. 


letten,  eomtf 

eotamnM  to  sOjWitkoBt 
of  opniouof 


Tbx  Amwal  ATKnjbon  of 

Sib,-— Wni  either  yoo,  or  any  of  joar  laadecs  who  may  haTe  acoeu 
to  the  BflBKiixs  read  before  the  Bgyal  ftfailMiy  of  Beiginm,  be  so 
good  ac  to  inform  me  leather  tibeve  van  any  ntttable  difference  be- 
tween tbe  nBadMr  of  eartluimikea  of  1888,  and  timt  of  the  arenge 
fEOB  1843  to  1867,  aa  reeorded  fay  M.  I^ney  ? 

If  tUa  iafiaiaaliiai,  wUdi  ie  of  great  jntarBst  to  me,  cannot  be 
supplied,  can  yon  kiad|y  infoem  me  wbetber  n  eopy  of  M.  Peney'B 
memoir  can  be  pnrebsaed  in  T^mikm  ?  Tenxa  respectfully, 

P.  H.  G. 

■r  oonespondent  is 

■a  yet  printed.    At 

tnnemnarission  oonsiBting 

It  win  appear  in  the  next  BtiMin, 

«*P.  H.  G.'a"  qneiy.— Ed.  B.O.] 


SuL  WuxiAX  Thovboh 


it  is  Bomewbat  nnjast 

la  William  Thomson 

Avowedlj 

I  did  not  attiuk 

) ;  yet,  althongfa 

are  assailed,  the 

that  all  geology  is 

Sir  W.  Thomson 


Sm, — ^I  maoat  atill  penist  in 
of  Kr.  Kenteath  to  eontinne  U 
versus  Geology,"  for  SKr  William 
and  explicitly  I  attache 
geological  speetilcMm^  ta  genaroT'  (Um 
it  ia  here  deadly  afeated  tbnb  only 
eoafimnen  neaflknv  sk  jut* 
opposed  tn  hia  epponent.    Mr. 

▼able  and  naalimd  af  fmbvo^  reasoning,"  bat 
ha  BHHk  afcaw  diinitely  what  tkt  Imm  gm/bgiml  reasoning  really  if 

ia  asMrftiiB,  amd  Iv  anml  frove  his  tiieooM  to 

thia  ia  to  aasnaafte  whole  ^foeetion  in  diipete. 

I  Hfced  Mk.  ■si^BBlli  t»  prove  ftia  stalimsnt  ttat  the  geologioil 

ef  tiie  history  of  the 
s  that  he  helkves  it 
Iff  msafci:  ^retant  ft  This  is  his  oj>uM(mi 
bot,  nnlees  it  can  be  snpported  by  argument,  opinion  is  of  fittb 
weight,  and  snch  a  statement  cannot  possibly  satisfy  any  one :  it  ii 
easy  to  make  aasertionB,  but  not  so  easy  to  prove  them.  If  the  reoocd 
be  bnt  a  small  fragment  of  the  earth's  history,  then  why  is  it  bo 
perfect?  We  can  mark  a  time  when  (according  to  the  greatest 
aathorities)  life  was  limited  to  but  a  few  forms,  and  trace  the  rise  of 
different  classes  and  orders,  while  each  life-period  has  its  peculiar 
forms,  and  it  will  never  do  to  try  to  invalidate  the  testimony  of  the 
known  by  vagae  assumptions  of  the  unknown. 

Mr.  Menteath  objects  to  any  limit  to  geological  time  beeanse  he 
"  holds  that  not  the  slightest  reUaUe  proof  of  any  limit  has  been 
fonnd."  Bat  this  again  is  nothing  bnt  a  mere  statement  of  Us 
opinion,  I  have  shown  that  Profoeaor  Phillips  has  fixed  each  a  limit; 
he  is  not  alone  in  this,  and  the  Dnke  of  Argyll,  speaking  of  gedogieal 
time,  observes,  ''Its  periods  are  indeed  very  long,  bnt  tbe  beginning  of 
them  can  be  seen.  It  is  not  a  bonndlees  ocean,  it  is  only  a  vexy  broad 
sea.  On  the  other  side  of  it  there  rise  the  monntalna  of  a  lifetom 
land.  Snocessive  oreationa  mark  tJie  distaaoe  between  na  and  thrni, 
and,  althoogb  we  cannot  say  what  that  distance  is,  we  can  say  that 
it  is  a  finite  distance." — Primeval  Man,  pp.  125, 126. 

As  to  the  form  of  the  earth,  I  oonld  name  most  eminent  geologists, 
who  have  said  that  it  took  this  form  owing  to  igneons  flnidity.  Mr. 
Menteoih  can  name  others  who  do  not  hold  to  this ;  bat  the  great  fo<^ 
is  to  be  considered  by  all,  and  when  I  am  told  that  *'  to  the  tJm> 
formitarian,  no  explanation  of  tbe  earth's  form  is  reqaised,"  I  reply 
that  it  is  falsely  put,  and  that  if  the  ITniformitarian  will  shat  bis  eyes 
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to  the  eTidenoe  of  a  begfixming,  and  xefose  to  admit  data  from  other 
eoienoes  hifi  theory  mast  be  a  very  weak  one.  What  can  be  meant  by 
the  XJniformitarians  knowing  "  no  reason  for  sapposing  that  the  shape 
of  the  earth  was  primesTally  butigled  "  I  do  not  know,  unless  it  be 
imagined  that  it  would  be  bongled  nnless  shaped  after  Mr.  Menteath's 
pecnliar  ideas. 

All  through  his  notice  of  my  remarks,  Mr.  Menteath  has  not 
attempted  to  prove  one  single  statement  of  his,  and  he  can  nerer  ezpeot 
any  one  to  rely  on  his  simple  assertitftis  in  questions  on  which  his 
oompeers  are  still  divided  in  their  opinions ;  and  I  mnst  hold  that  he 
has  been  equally  superficial  in  his  remarks  on  the  excellent  letter  of 
your  correspondent  "  B.  A."  True  it  is,  Mr.  Menteath  promises  that 
he  is  going  to  prove  the  truth  of  Uniformitarianism,  and  it  is  high 
time  that  he  should  give  us  something  in  the  way  of  a^'gwrnent,  for  up 
to  this  time  we  have,  I  fear,  had  nothing  but  mere  evasions  of  diffi- 
culties without  solutions,  and  dogmatic  statements  of  opinion  instead 
of  definite  proofs.  But  Mr.  Menteath  is,  I  am  afraid,  a  little  too  harsh 
to  Sir  'V^lliam  Thomson  in  Uie  manner  in  which  he  speaks  of  him ;  thus, 
he  speaks  of  Sir  William  Thomson's  "  meaningless  pedantry  "  (!!)  and 
of  his  "  presumptuous  ignorance  "  (!) ;  but  surely  a  controversialist 
should  be  more  temperate  than  this ;  and  Mr.  Menteath  will  do  his 
oanse  no  good  by  speaking  thus.  Again,  we  are  told  that  "  TJniformi- 
f:ftyia.T>iam  IB  a  neccsBary  principle  of  common  sense,"  I  deny  it,  and 
I  shall  be  most  happy  to  see  how  Mr.  Menteath  will  prove  this  asser- 
tion, and  he  surely  cannot  mean  that  the  great  leaders  of  the  Catastro- 
phists,  who  are  among  the  very  first  of  geolc^sts,  are  wanting  in 
common  sense  !  Thus  it  is  that,  all  through  his  letters,  Mr.  Menteath 
has  spoken  as  if  TJniformitarianism  were  really  a  settled  fact  and  not 
the  point  in  dispute,  and  perhaps  after  all  it  will  be  found  that  the 
opinions  of  Sir  W.  Thomson  are  not  so  vague  as  has  been  supposed, 
for  the  geologist  has  to  do  with  any  objections,  from  whatever  science 
th^  may  be  gathered,  and  to  give  'tibem  an  earnest  and  thoughtful 
oonBideration,  especially  when  l£ey  come  from  the  highest  of  scientific 
authorities.  A  YoTmo  Beoinneb. 


Thb  Supposed  Planet  Vttloan: — Trom  William  P.  Denning. 

SiK,....It  may  interest  your  astronomical  readers  to  know  that 
another  systematio  search  for  the  suspected  new  planet  Vulcan  is  about 
to  be  eommenoed  by  members  of  the  Observing  Astronomical  Society. 
There  will  be  about  twenty-five  gentlemen  engaged  in  the  affair,  many 
of  whom  are  in  the  possession  of  very  powerful  telesoopes.  It  is  in- 
tended to  keep  the  sun  continually  under  observation  when  visible 
during  the  period  from  Mandi  20  to  April  10,  and  there  is  no  doubt 
that  the  seazoh  will  be  carried  on  satisf aotorily,  if  not  successfully.  The 
Ust  of  those  who  intend  talcing  part  in  the  observations  includes  the 
names  of  Messrs.  W.  B.  Birt,  F.B.A.S.,  J.  Birmingham,  J.  G.  E.  Elger, 
Jbo.  Watson,  F.B.A.S.,  T.  P.  Barkas,  r.G.S.,  Geo.  J.  Walker,  J.  W. 
Backhouse,  A.  P.  Holden,  H.  W.  Hollis,  r.E.A.S.,  Bev.. James  Parkes, 
P  JLA^.,  W.  J.  H.  Beedtey,  P.B.A.S.,  Henry  Pratt,  James  Cook,  and 
others.    I  will  duly  let  you  know  the  result. 

I  am,  dear  Sir,  truly  yours, 

William  F.  Dbnninq,  Hon.  Sec.  Observing  Astronomical  Society. 

AshZey-Toady  Bristol^  Ma/rch  19. 


morphia  in  order  to  procure  a  night's  rest ;  but  the  sickness  induced 
prevented  her  r^eating  the  dose  the  following  evening,  and  the 
machine  was  brought  into  use.  One  pole  was  applied^to  the  middle 
joint  below  the  whitlow,  the  other  near  the  wrist,  when,  after  a  few 
minutes,  pain  ceased,  and  a  good  night's  sleep  was  the  result.  It 
had,  however,  to  be  eventually  opened  by  a  surgeon,  who,  at  the 
patient's  request,  administered  chloroform,  leaving  her  in  a  half -fainting 
state,  no  brandy  or  other  such  stimulant  being  allowed  in  order  to 
bring  her  round.  When  able  to  speak  she  complained  that  all  her  left 
side  was  still  tingling  with  the  chloroform.  She  was  then  made  to 
hold  the  negative  pole  in  the  left  hand  while  the  positive  was  placed 
under  her  left  foot,  when  two  minutes  sufficed  to  rouse  her  completely, 
and  she  got  up  and  walked  out  of  the  room. 

A  stout  man  of  forty  suffered  every  winter  from  a  quinsy,  and  had 
all  the  premonitory  symptoms  of  swelling,  choking,  &o.,  when  ho  was 
induced  to  try  electricity.  His  feet  were  placed  in  a  basin  of  hot  water, 
into  which  the  positive  pole  or  right  handle  had  been  dropped,  the 
left  being  freely  applied  to  the  throat  in  every  direction,  so  that  the 
current  might  pass  through  the  inflamed  part.  This  was  done  three 
evenings  running  for  about  five  minutes,  and  the  man  was  cured,  the 
quinsy  never  coming  to  a  head,  although  it  had  never  been  stopped 
before. 

In  an  inflammatory  cold  and  cough,  with  difficulty  of  breathing,  I 
have  myself  used  it  when  mustard  plasters  proved  useless.  The  posi- 
tive pole  was  placed  between  the  shoulder-blades,  the  negative  moved 
about  below  the  collar-bone  till  the  tender  spot  was  found,  when  a 
gentle  current  kept  up  for  five  minutes  produced  •ease  of  breathing, 
resulting  in  a  quiet  night. 

But  perhaps  the  cure  which  surprised  me  most  was  when  I  was  sick* 
ening  for  an  almost  universal  influenza.  For  three  days  and  nights  I 
had  been  unable  to  eat  or  sleep — ^headache,  shivering,  pains  in  the 
throat  and  right  side,  and  that  feeling  best  described  as  being  "  ill  all 
over"  told  what  was  coming.  I  determined  to  arrest  it  if  possible. 
Sitting  in  a  warm  hipbath  I  placed  the  right  pole  in  the  water,  holding 
the  ottier  in  both  hands,  and  applying  it  to  throat  and  side  for  ten 
minutes,  when  a  genial  glow  warmed  the  hitherto  cold  extremities> 
and  deep  sleep  followed,  from  which  I  awoke  perfectly  well. 

A.  B. 


Some  Ekmarkable  Cubativb  Efpkctb  of  Elictbicitt. 

Sib,— I  believe  it  has  long  been  an  established  fact  that  cases  of 
dbetniate  neuralgia,  which  have  defied  all  other  remedies,  ^ill  fre- 
qnenUy  yield  to  the  application  of  electricity;  but  I  am  not  aware 
that  its  extreme  usefulness  in  cases  of  sudden  acddents,  and  in  those 
of  temporary  local  inflammation,  is  so  well  known.  I  have  no  theories 
0B  the  subject ;  mine  is  merely  the  experience  of  practice,  and  I  leave 
it  to  wiser  heads  to  explain  the  matter  scientifically.  The  f olloVing 
are  the  most  striking  cases  that  have  come  under  my  notice  whUe 
using  Davis  &  Kidder's  Magneto-electric  Machine  :— 

A  man's  thumb  was  crushed  edgeways  in  a  door,  causing  intense 
pain  and  destroying  the  power  of  bending  the  joint ;  a  gentle  current 
was  immediately  passed  through  it,  and  in  a  few  seoonds  pain  ceased, 
and  the  patient  could  bend  his  thumb  as  usual;  nor  did  the  pain  re- 
turn, though  the  thumb  remained  black  for  three  months,  and  the  nail 
^ymiift  off. 

A  groom  was  kicked  on  the  shin  by  a  horse,  just  as  he  had  been 
oiaered  to  carry  his  master's  bag  a  mile,  and  found  it  impossible  to 
walk,  BO  great  was  the  pain  running  down  into  the  foot.  The  negative 
pole  was  placed  above  the  wound,  the  i>oBitive  underneath  the  foot, 
and  in  less  than  five  minutes  the  pain  was  confined  to  the  sore  spot 
<m  the  shiB.    The  man  walked  off  and  complained  no  laore. 

A  lady,  thrown  out  of  a  carriage,  broke  her  ooUar-bone,  and  after  it 
WM  set  seveve  pain  came  on,  which  was  dai^  relieved  by  the  applica- 
tion of  electricity. 

A  woman  of  fifty,  suffering  from  a  whitlow  of  the  worst  kind,  took 


The  Cause  of  the  Periodicity  of  Solar-spots  Examined. — 

From  Andrew  Elvins. 

Sib, — So  Mr.  Proctor  will  not  withdraw  his  protest.  Permit  me, 
then,  to  withdraw  the  objectionable  term  "  discovered,"  and  in  futore 
let  the  sentence  read  as  above. 

I  am  glad  Mr.  Proctor  has  stated  one  objection  in  plain  terms ;  and 
as  he  promises  others  if  this  is  met,  it  is  with  pleasure  tiiat  I  attempt 
to  answer  what  we  may  call  objection  No.  1. 

Mr.  P^roctor  asks  **  xvhy  the  November  meteors  should  drop  into  the 
sun,"  and  he  asserts  that  the  earth  is  more  likely  to  do  so  than  the 
meteors. 

To  the  question  I  reply :  The  meteors  could  not  fall  into  the  sun  if 
they  did  not  come  into  contact  with  other  bodies  ;  or  be  throwA  from 
the  old  into  new  orbits  by  the  attraction  of  larger  bodies,  such  as 
planets.  I  need  not  say  to  Mr.  Proctor,  that  when  a  small  body  passes 
near  a  larger  body  it  will  be  defiected  from  the  course  it  would  have 
followed  but  for  their  mutual  attraction.  The  November  meteors 
must  sometimes  pass  near  the  outer  planets  Saturn,  Jupiter,  and 
Mars ;  more  frequently  near  the  Earth.  Many  fall  on  the  planets  in 
an  probability,  and  certainly  we  get  many  of  them  as  our  visitors ;  the 
largest  of  those  meteors  are  very  smi^  when  compared  with  the 
plamets,  and  must  be  so  powerfully  acted  on  by  those  mighty  bodies 
that  we  need  not  wonder  why  they  leave  their  orbits ;  we  might  he 
wmazed  if  they  did  not. 

The  fact  is,  the  orbits  of  meteors  must  be  frequently  changed ;  and 
as  some  pass  very  near  the  planets,  some  further  from  them,  some  will 
be  more  defiected  than  others  will.  Ao  single  orbit  can  possihly  repre- 
sent the  path  of  the  entire  groivp,  and,  out  of  the  millions  which  are 
thus  f  orrod  into  new  orbits,  we  risk  nothing  in  saying  that  some  m^, 
nay,  must,  fall  into  the  sun. 

In  this  manner  Lexels'  comet  was  reaBy  acted  on  by  Jupiter,  and 
sent  whirling  into  space,  no  one  knows  where ;  and  should  the  earth 
pass  near  a  body  as  much  larger  than  itself,  as  the  earth  is  larger  than 
the  largest  meteorite,  it  would  be  sent  more  rapidly  than  we  oo«ild 
wish,  to  a  region  whose  temperature  might  be  higher  than  would  be 
for  Mr.  Proctor's  comfort  or  mine. 

As  we  pass  near  no  such  body,  we  need  not  be  alarmed ;  but  the 
meteors  are  not  so  safe.  If  I  understand  Mr.  Proctor,  I  have  fairiy 
answered  his  objection :  will  he  kindly  give  us  No.  2  P 


Feb.  28. 


I  am.  Sir,  truly  yours, 

Andrew  Elyxkb. 


P.S.— I  will  defer  my  third  paper  on  the  subject,  until  the  objections 
of  Mr.  P.  and  others  may  be  induded  and  examined,  A.  E. 
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TH17B8DAT,  Mabch  17th.— The  i)apera  read  were  upon  "  The  Law 
which  regvlateii  the  Magnitade  of  the  Axeae  of  the  Four  Orifices  of 
the  Heart,"  hj  Dr.  Herbert  BaTiee ;  and  "  On  the  Eetimation  of 
Ammonia  in  Atmoepheric  Air/'  by  Hr.  Horace  T.  Brown«  The  former 
was  a  paper  of  very  considerable  length,  and  as  the  report  of  it  only 
reached  ns  late  last  evening,  we  are  obliged  to  defer  its  publication 
till  our  next  issue. 


GEOLOGICAL  SOCIETY. 


Mabch  9th.— Warington  W.  Smyth,  Esq.,  F.R.S.,  vice-preeident,  in 
the  chair.  John  Alleyne  Bosworth,  Esq.,  of  Hnmberston,  Leicester- 
shire; Bobert  Erskine  Brown,  Esq.,  of  Wass,  Oswaldkirk,  York- 
shire ;  Major  E.  H.  Sladen,  Madras  Staif  Corps,  Chnrch-road,  Upper 
Norwood ;  and  Henry  King  Spark,  Esq.,  Greenbank,  Darlington,  were 
elected  fellows  of  the  society. 

The  following  coojmnnicatione  were  read : — "  On  the  Stmctore  of 
a  Fjdm-stem  from  tho  Lower  Eocene  of  Heme  Bay,  and  on  its  allies, 
recent  and  fossil,"  by  W.  Carmthers,  Esq.,  FX.S.,  F.G.S.— The 
author  described  the  chanoters  of  the  fossil-stem  of  a  fern  obtained 
by  George  Dowker,  Esq.,  F.G.S.,  from  the  beach  at  Heine  Bay,  and 
stated  Uiat  in  its  stroctore  it  agreed  most  closely  with  the  living 
Osntunda  regalis,  and  certainly  belonged  to  the  OsmondaoefB.  The 
broken  petioles  show  a  single  creeoentic  yascolar  handle.  The  section 
of  the  tme  stem  shows  a  white  paienchymatons  medulla,  a  narrow 
▼asonlax  cylinder  intermpted  by  long  slender  meshes  from  which  the 
yasonlar  bnndles  of  the  petioles  spring,  and  a  parenchymatous  cortical 
layer.  The  author  described  the  arrangement  of  these  parts  in  detail, 
and  indicated  their  agreement  with  the  same  parts  in  Osmunda  regalis. 
He  did  not  venture  to  refer  the  fern,  to  which  this  stem  had  belonged, 
positively  to  the  genus  Osmunda,  but  preferred  describing  it  as  an 
Osmundites,  under  the  name  of  0.  Dovokeri,  The  specimen  was  sili- 
oified,  and  the  author  stated  that  even  the  stazch-gnins  contained  in 
its  cells  and  the  mycelium  of  a  parasitic  fungus  traversing  some  of 
them  were  perfectly  represented.  Its  precise  origin  was  unknown : 
it  was  said  to  be  probably  derived  from  the  London  clay,  or  from  the 
beds  immediately  below. 

DiicuB»Um. — Mr.  W.  W.  Smyth,  in  calling  on  those  present  for  re- 
marks on  the  paper,  commented  on  the  very  remarkable  manner  in 
which  the  minutest  details  of  the  original  plant  had  become  silioified. 

Mr.  Etheridge  mentioned  the  dlscoveiy  of  fossil  fem-atems  of  some- 
what similar  character  at  Bromsgrove. 

Professor  Bamsay  suggested  the  possibility  of  the  fossil  having 
been  derived  from  a  bed  even  higher  than  the  Thanet  Sands.  He 
thought  the  rarity  of  such  delicate  structures  being  perfectly  pre- 
served by  silification  not  so  great  as  might  at  first  sight  appear,  for  in 
Antigua  and  elsewhere  vegetable  forms  had  been  converted  into  flint  as 
completely  and  distinctly. 

Mr.  Woodward  cited  the  hot  springs  in  the  island  of  St.  Michael  as 
converting  portions  of  vegetables  still  growing  into  flint.  He  had  heard 
of  the  en^  of  piles  being  converted  into  flint  in  the  course  of  thirty 
years,  but  had  not  yet  seen  them. 

Mr.  Jenkins  inquired  whether  the  Osmundte  from  diiferent  forma- 
tions ofler  any  evidence  of  the  climate  under  which  they  lived.  He 
thought  that  where  vegetable  structures  were  perfectly  preserved  in 
flint,  the  process  of  silioification  had  gone  on  but  slowly :  but  this  fell 
more  within  the  province  of  the  chemist  than  of  the  geologist. 

Mr.  Hulke  suggested  the  possibility  of  the  fern  having  contained  a 
certain  amount  of  silica  while  still  living. 

Professor  Morris  referred  the  fossil  to  the  Thanet  Sands.  He 
thought  that  the  silica  in  fossil  coniferous  and  endogenous  wood 
varied  in  character,  and  this  might  throw  some  light  on  tiie  process  of 
conversion.  He  considered  that  objects  containing  phosphate  of  lime, 
and  those  containing  carbonate,  were  subject  to  different  processes  of 
silicifioation. 

Mr.  Whitaker  was  strongly  of  opinion  that  the  fossil  had  been 
derived  from  quite  the  upper  part  of  the  Thanet  Sands. 

Professor  Duncan  called  attention  to  the  process  of  silicifioation  as 
exhibited  by  the  Antiguan  corals,  in  which  one  highly-insoluble  mineral 
had  been  replaced  by  another  almost  as  insoluble. 

Mr.  Carrathers,  in  reply,  did  not  think  that  anything  could  be  pre- 
dicated as  to  climate  from  extinct  species ;  if  this  were  attempted,  a 
similar  error  to  that  with  regard  to  the  climate  under  which  the  fossil 
elephants  were  supposed  to  have  lived,  might  be  repeated.  Existing 
Osmundacess  contained  no  silica  in  their  structure.  The  peculiarity 
of  the  fossil  under  consideration  was  the  preservation  of  the  contents 
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of  tlie  oeOs,  even  to  tiie  ataxch,  whidi  is  so  readily  decompo jed.  The 
diiBcuHy  of  accounting  fcsr  the  replacement  of  soft  v^etable  matter 
by  hard  mineral  silica,  seemed  to  him  great. 

'^  On  the  Oolites  of  Northamptonshire,"  by  Samuel  Sharp,  Esq., 
F.G.S. — The  anthor  stated  that  his  ultimate  purpose  wac  to  desoribe 
sevecaUty  titeOoUtie  beds  oceoxring  in  Hm  Northampton  district,  in  the 
mote  northeriy  parts  of  the  ooon'ty,  and  in  the  neighbourhood  <rf 
Stamford;  to  eodiibit  fossils  fathered  from  each  locality,  and  to  cor- 
relate the  several  series,  and  thus  to  endavour  to  establish  the  oharaeter 
and  sequence  of  the  Oolites  of  this  Midland  district.  He  anticipated, 
however,  that  the  publication  by  the  Geological  Survey  of  their  maps 
and  memoir  of  North  Northamptonshire  (the  work  of  Mr.  Judd)  woold 
intervene,  and  migfat  render  superfluous  the  carrying  out  this  wotk  in 
its  entire^;  but  in  the  mean  time  he  submitted  his  first  part,  "  The 
Oolites  of  Northampton  and  Neighbourhood." 

Hie  anthor  stated  that  there  were  four  areas  within  a  eompaiativeljr 
small  space  in  which  the  whole  of  the  beds  occurring  in  each,  &om  tlie 
Great  Oolite  down  to  the  Upper  lias  (inclusive),  were  acoesaible. 
These  were  situated  at  or  about — 1.  Kingsthorpe;  2.  Northampion; 
3.  Duston;  4.  Blisworth.  The  Oolitic  beds  in  these  several  areas  were 
described  in  detail,  the  beds  of  the  Northampton  Sand  (as  compara- 
tively little  known)  being  those  to  which  the  greatest  interest  attached. 
These  he  proposed  to  dass  in  three  divisions — the  "  Upper,"  the 
*<  Middle,"  and  the  "  Lower  "  Northampton  Sand. 

The  individual  beds  of  the  several  localitiee  were  shown  to  vary 
considerably ;  but  collectively  they  would  present  the  following  geneal 
section,  the  maximum  thicknesses  being  given  in  feet : — 

^A.  White  limestone,  disposed  in  beds  of  from  a  few 
inches  to  about^  ft.  in  thickness,  much  fi«aied, 
and  varying  in  character,  and  containing  chaiao- 
teristic  Great  OoHte  fossils  25 

B.  Blue  and  grey  day,  dug  for  brick-making,  with 
a  ferraginous  band  at  base,  and  Great  Oolite 
fossils 15 

[line  of  unconformity.] 

C.  White  or  grey  sand,  ^ore  or  less  coherent,  and  with 
occasional  ferruginous  stains,  sometimes  quarried 
for  building-stone.  A  plant-bed  is  usually  found  ia 
this  sand 12 

'D.  A  series  of  very  variable  beds,  composed  sometineB  of 
ferruginous  sandstone  in  thin  layera,  which  overlie 
calcareous  beds  containing  shelly  sones,  fabe  bed- 
ding being  frequent.  Sometimes  the  whole  section 
consists  of  calcareous  rock  with  false  bedding,  some- 
times it  presents  a  series  of  beds  of  oompaot  fer- 
ruginous sandstone  with  no  fossils.  In  one  instance 
the  entire  section  oonsiste  of  white  sand  and  sand- 
stone, withnofossils 30 

Coarse  Oolitic  or  suborystalline  limestone,  with  f osals, 
overlying  a  calcareo-arenaceous  slate,  like  Coll^- 

weston  Slate 4 

^£.  Beds  chiefly  consisting  of  Ironstone,  containing  Rhytk' 
chonella  variaibilis  and  R,  eynocephdUUf  and^mmo- 
nites  hifrons  tkt  the  htae 35 

This  general  section,  the  author  stated,  might  be  accepted  as  a 
typical  section  of  a  considerable  portion  of  the  county  of  North- 
ampton. 

In  his  condning  remarks  the  author  referred  to  the  great  limestone 
which  marked  the  country  about  Stamford,  and,  traversing  Bntlaiid, 
attained  its  greatest  thickness  in  lincolnshire.  This  limestone  waa 
proved  by  its  palasontological  contents  to  be  Inferior  Oolite ;  and  iti 
place,  with  reference  to  the  beds  described  in  the  paper,  waa  shown  to«^ 
be  in  the  interval  (marking  the  line  of  unconformity)  between  B  and 
C  of  the  general  section.  It  thus  tended  to  confirm  the  statement  of 
the  author  that  the  line  of  division  between  the  Great  and  the  Inferior 
Oolite  in  the  neighbourhood  of  Northampton  occurred  at  that  point 

The  paper  was  illustrated  hy  the  exhibition  of  a  large  collection  of 
fossils  from  the  several  areas,  including  some  new  species,  prominent 
among  which  was  a  new  Starfish,  named,  in  compliment  to  the  author, 
Stellagter  Sha/rpii,  by  Dr.  Wright,  F.B.S.E.,  F.G.S.,  and  deeoribedby 
him  in  a  note  appended  to  this  paper. 

Discussion. — Mr.  Smyth  conmiented  on  the  great  value  of  carefol. 
observations  by  local  geologists,  such  as  those  brought  before  the 
society  by  Mr.  Sharp. 

Mr.  Etiieridge  pointed  out  how  a  few  years  ago  it  was  eapgoaod 
that  hardly  a  fossil  was  to  be  found  in  these  Northampton  Beds,  and 
that  they  all  belonged  to  the  Great  Oolite,  and  not  to  the  Inferior,  an 
error  in  which  the  G^logical  Survey  had  shared.  The  district  was, 
however,  now  being  resurveyed  under  the  new  light  thrown  on  -the 
character  of  the  rocks  by  the  extenidve  quarrying  which  had  taken 
place  during  the  last  few  years,  and  which  had  afforded  the  opportuni- 
ties so  judiciously  utilized  by  the  author  of  the  paper,  who  had  placed 
the  order  of  succession  and  the  character  of  tiie  Northampton  Beds 
beyond  dispute. 
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Prof.  Monifl  had  found  a  diffionltj  in  reoonoiling  the  phenomena  of 
the  eafltern  and  western  Oolitio  areas,  bnt  oonsideriBd  that  the  key  of 
the  arrangement  was  to  be  sought  in  the  district  between  Northamp- 
ton and  Stamford.  ' 

Mr.  Sharp  briefly  replied. 

The  following  specimens  were  exhibited : — A  Fern-stem  from  Heme 
Bay,  exhibited  by  W.  Canruthers,  Esq.,  r.L.S.,  P.G.S.  A  CoUection 
of  Fossihi  from  the  Northamptonshire  Oolites,  exhibited  by  Samael 
Sharp,  Esq.,  F.G.S. 

ZOOLOGICAL  SOCIETY. 

ICarch  10th.— John  Gonld,  Esq.,  F.B.S.,  V.P.,  in  the  chair.  The 
secretary  spoke  of  the  additions  to  the  society's  menagerie  during 
the  month  of  February,  amongst  which  were  particularly  noticed 
a  collared  fmit-bat  (C]fnonycteri8  collaria),  born  in  the  society's 
monkey-house  on  the  25th  inst.,  being  the  first  instance  on  record  of 
a  birth  amongfst  these  animals  in  captivity,  and  a  kangaroo,  belieyed 
to  belong  to  a  new  species,  for  which  the  name  Macropus  eruhescens 
was  proposed. 

Professor  Flower  exhibited  a  drawing  of  a  cetacean  animal  lately 
captured  in  a  mackerel-net  off  the  coast  of  Cornwall,  which  he  identi- 
fied with  Ohhiocephaltts  risaoanua — a  species  hitherto  only  known  to 
ooonr  in  the  Mediterranean.  The  specimen  was  stated  to  be  an  adult 
female  about  11  ft.  long. 

Mr.  Sdater  gave  some  additional  details  as  to  the  correct  locality 
of  Amherst's  pheasant  (Themmalea  AmheratioB)  in  reference  to  Mr. 
Swinhoe's  communication  on  the  same  subject  at  the  prerious  meet- 
ing. 

Professor  Owen  read  a  memoir  containing  descriptions  of  rarious 
bones  of  Aptomis  defossor,  A.  otidifon^is,  Notomis  Mantelli  and 
Dinomis  curtus  obtained  from  deposits  in  different  parts  of  New 
Zealand,  and  forming  the  fifteenth  part  of  his  series  of  memoirs  on 
the  extinct  birds  of  the  genus  Dinomis  and  their  allies. 

Mr.  B.  Swinhoe,  F.Z.S.,  read  three  papers  on  new  or  little  known 
birds  obtuned  by  him  in  different  parts  of  the  Chinese  Empire.  The 
first  of  these  related  to  new  species  obtained  during  a  recent  voyage 
up  the  Yangtze,  amongst  which  were  species  of  Parus,  Lanius, 
^githalus,  and  other  genera  of-  Passeres.  The  second  contained 
vapplementary  remarks  on  the  Pied  Wagtails  (MotacUlas)  of  China,  in 
oontinaation  of  a  former  paper  on  the  same  subject.  The  third 
paper  contained  a  notice  of  the  difierent  species  of  Shore-plovers 
(iSg^alitis)  found  in  China,  amongst  which  was  a  conspicuous  new 
species  obtained  on  the  Yangtze,  and  proposed  to  be  called  jEgialitU 
HarUn-gi, 

Mr.  B.  B.  Sharpe  read  the  second  of  a  series  of  papers  "  On  the 
Birds  of  Angola,"  containing  an  account  of  collections  forwarded 
from  that  country  by  Mr.  Monteiro.  Amongst  these  was  a  Bush- 
Shrike  belonging  to  the  genus  Laniarius,  supposed  to  be  new,  and  pro- 
posed to  be  called  Laniarius  Monteiri. 

Dr.  Gfinther  read  a  note  on  the  locality  of  the  Batrachian  recently 
described  by  him  as  Megalixdlus  rohustus^  which  was  stated  to  be 
from  the  Seychelles. 

Dr.  Giknther  read  a  paper  on  the  genus  Prototroctes,  which  con- 
tains two  species  of  fishes  from  the  fresh-waters  of  Southern  Australia 
and  New  Zealand.  In  general  appearance  these  fishes  resemble  Core- 
gonns,  but  their  internal  structure  had  led  Dr.  Giinther  to  oonstitute 
them  along  with  the  South  American  genus  Haplochiton  a  distinct 
family,  Haplochitonidce,  which  appeared  to  be  the  representative  of 
the  Salmonoid  group  in  the  southern  hemisphere. 

A  communication  was  read  from  the  Bev.  O.  P.  Cambridge  con- 
taining descriptions  of  three  new  species  of  Arachnida  of  the  genus 
Idiops  in  continuation  of  a  former  paper  on  the  same  subject. 


ANTHBOPOLOGICAL  SOCIETY  OF  LONDON. 

Mabch  15th. — Dr.  Chamock,  Y.P.,  in  the  chair.  William  Stephens 
Haywood,  Esq.,  Long  Wittenham,  near  Abingdon,  Berks ;  and  P.  Hen- 
derson, ESsq.,  her  Majesty's  Vice-Consul  at  Benghasi,  North  Africa, 
and  No.  1,  Stafford-place,  Buckingham-gate,  were  elected  fellows. 
Dr.  Daniel  Earl  Burdett  was  elected  a  local  secretary  for  Belleville, 
Ontario,  Canada. 

The  following  paper,  by  Dr.  Isidore  Koi>ernicky  and  Dr.  J.  Barnard 
Davis,  F.B.S.,  was  read : — '*  On  the  Strange  Peculiarities  observed  by 
a  BeHgiouB  Sect  of  Moscovites,  called  Scoptsi.*' — This  curious 
Christian  sect  of  a  well-defined  race  was  fully  described  in  the  paper 
by  Dr.  Barnard  Davis  from  data  supplied  him  by  Dr.  Kopernicky  of 
Bnoharest,  and  it  was  accompanied  by  an  anatomical  preparation 
which  clearly  demonstrated  the  character  and  amount  of  mutilation 
practised  by  the  Scoptsi.  That  practice  is  baaed  upon  the  twelfth 
verse  of  the  nineteenth  chapter  of  St.  Matthew,  and  it  has  been 
carried  out  with  such  resolution,  and  to  so  large  an  extent,  that  the 
Biissian  Government  has  been  compelled  to  interfere  and  to  punish 
with  extreme  severity  all  members  proved  to  belong  to  that  com- 
snmjity. 


Henoe,  the  Scoptsi  are  forced  to  conduct  their  worship  and  to  carry 
out  their  peculiar  rites  in  the  most  secret  manner :  nevertheless,  they 
contrive  to  amass  great  wealth,  and  as  a  consequence  they  possess 
considerable  infinenoe  in  districts  in  which  they  reside.  Accident 
alone  brought  under  the  notice  of  Dr.  Kopemicky  the  case  of  the  in- 
dividual whose  body  furnished  the  preparation  laid  before  the  society . 
The  paper,  after  entering  at  length  into  the  modes  of  conducting  the 
religious  worship  of  the  Scoptsi,  their  estimated  numbers,  their 
physical  characteristics  and  other  details,  viewed  the  subject  in  its 
psychical  aspect.  Dr.  Kopernicky  was  of  opinion  that  this  aberra- 
tion in  Christianity  could  not  be  explained  otherwise  than  by  the 
psychological  peculiarity  of  the  race  of  Moscovites  in  which  it  prevails. 
He  endorsed  the  well-known  views  of  the  Bev.  Dunbar  Heath  upon 
the  difference  which  exists  between  the  Semitic  and  "  Aryan"  races  in 
their  appreciation  of  the  doctrines  of  Christianity,  and  held  it  to  be 
an  anthropological  fact  that  the  ideas  and  religious  creeds,  sound  or 
absurd,  moral  or  immoral,  which  are  produced  or  develop  themselves 
among  a  certain  race,  depend  greatly  upon  the  character  of  the  psycho- 
logical sentiments  natural  to  that  race.  That  was  the  reason  why 
Christianity  was  so  readily  accepted,  and  has  taken  such  root  among 
the  Aryan  peoples,  and  why  on  the  contrary,  the  Koran  has  had  most 
success  and  most  persistence  among  the  Semites.  An  animated  discus- 
sion ensued,  in  which  the  Bev.  Dunbar  Heath,  Mr.  Moncure  Conway, . 
Mr.  Balston,  Dr.  Spencer  Cobbold,  and  others,  took  part.  ' 


ENTOMOLOGICAL  SOCIETY  OF  LONDON. 

Mabch  7tu. — Mr.  F.  P.  Pascoe,  vice-president,  in  the  chair.  The 
Bev.  Bichard  P.  Murray,  and  M.  J.  C.  Puis,  were  elected  members. 
Numerous  objects  of  inteorest  were  exhibited  by  Professor  Westwood, 
Bev.  H.  S.  Gorham,  Dr.  Wallaoe,  Messrs.  Albert  Miiller,  Janson, 
Butler,  and  Stainton.  Dr.  Wallace  addressed  the  meeting  on  the 
prognress  and  prospects  of  serioioulture  in  this  country  and  the 
colonies.  Prof.  Westwood  read  "  Descriptions  of  Twelve  New  Exotic 
Species  of  the  Coleopterous  family  Pselaphidffi." 


BOYAL  GEOGBAPHICAL  SOCIETY. 

At  the  usual  meeting  of  this  society  on  Monday  evening  week,  the 
president,  Sir  Boderiok  Murchison,  read  an  official  letter  he  had  that 
day  received  from  Lord  Clarendon,  stating  that  a  severe  outbreak  of 
cholera  had  occurred  in  East  Africa,  at  Zanzibar,  and  in  the  neigh- 
bouring mainland,  which  it  was  feared  would  delay  the  progress  of 
Dr.  Livingstone,  inasmuch  as  the  native  carriers  who  were  taking 
supplies  to  him  had  been  attacked  by  the  epidemic.  Sir  Boderick 
stated  that  there  was  little  probability  of  the  distose  reaching  the 
remote  interior  district,  where  Livingstone  remained  waiting  for  the 
Zanzibar  caravan. 

The  paper  of  the  evening  was  "  On  Morrell's  Antarctic  Voyage  and 
on  the  advantages  of  Steam  Navigation  in  future  Antarctic  Explora- 
tions," by  Captain  B.  Y.  Hamilton,  B.N. — ^According  to  the  author  a 
remarkable  narrative  of  a  voyage  in  high  southern  latitudes  by 
Benjamin  Morrell,  in  a  sailing  schooner,  published  at  New  York  in 
1834,  had  been  hitherto  overlooked  by  all  concerned  in  Antarctic 
exploration.  Even  Morrell's  celebrated  countryman.  Commodore 
Wilkes,  seems  not  to  have  been  aware  of  this  publication,  which 
appeared  before  he  sailed  on  his  voyage  of  discovery.  Captain 
Hamilton  had  laid  down  Morrell's  route  on  a  South  Polar  chart,  and 
found  that  it  intersected  several  times  the  land  said  afterwards  to 
have  been  discovered  by  Wilkes.  The  portion  of  the  Antarctic 
Ocean  navigated  was  between  66^*  and  70**  14'  S.  latitude  and  be- 
tween 105°  E.  longitude  and  the  meridian  of  Greenwich.  South  of 
64°  he  found  less  ioe,  and  in  69"  11'  S.  there  was  no  field  ice  visible. 
Captain  Hamilton  concluded  that  the  Antarctic  lands  seen  by  Wilkes 
and  others  were  mostly  islands,  and  that  one  or  other  of  them  would 
offer  a  suitable  site  for  the  observation  of  the  approaching  transit  of 
Venus.  The  employment  of  steam-vessels,  he  contended,  would  add 
very  greatiy  to  the  safety  of  the  expedition  as  well  as  the  facility  of 
reaching  the  high  southern  latitudes.  The  great  barrier  of  ice  sur- 
rounding the  South  Polar  lands  he  believed  was  not  glacier  ice,  but 
an  enormous  floe. 

In  the  discussion  which  followed,  Commander  J.  E.  Davis  (of  Sir 
James  Boss's  expedition)  dissected  many  of  Morrell's  statements 
about  well-known  places  in  high  southern  latitudes,  and  showed  that 
they  were  almost  idl  pure  fiction ;  he  considered  his  work  to  be,  there- 
fore, of  no  authority,  and  denied  that  it  had  been  overlooked.  It 
had  been  examined  by  chartographers  and  writers,  and  set  aside  as 
unreliable.  Mr.  Enderby  expressed  similar  opinions,  from  personal 
knowledge  of  Morrell ;  and  Mr.  F.  Galton  also  exposed  Morrell's  in- 
accuracy with  regard  to  the  interior  of  south-west  Africa.  Captain 
Sherard  Osbom  Offered  in  opinion  from  Captain  Hamilton  regarding 
the  formation  of  the  Antarctic  icy  barrier,  and  believed  it  to  be  the 
seaward  edge  of  an  enormous  continental  glacier.  Admiral  Ommanney 
also  took  part  in  the  discussion. 
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The  following  new  members  were  elected  !—>CharleB  Asliton, 
William  J.  Anderson,  Lonis  Alford,  Charles  Fairbridge,  Charles  W. 
Gray,  Edward  Gellatly,  J.  G.  Gibson,  T.  D.  Murray,  Rev.  W.  B.  Til- 
son  Marsh,  M.A.,  M.  le  Cheyalier  de  Orerbeok,  Bobert  T.  Pigott, 
Albert  Walker,  Thomas  Watson,  and  Peter  T.  Wills. 


GEOLOGISTS'  ASSOCIATION. 

O&DIKABT  Meeting,  Masch  4th. — C.  T.  Bichardson,  Esq.,  M.D., 
vioe-president,  in  the  ohair. 

A  paper  was  read  by  Caleb  Evans,  F.G.S.,  entitled  "Additional 
Notes  on  the  Bailway  Sections  at  SeyenoaVs." — ^Tbe  author  described 
in  detail  the  various  deposits  passed  through  in  constructing  the 
tunnel  (3,451  yards  in  length),  and  on  the  range  of  hills  on  which 
Sevenoaks  is  situated,  and  the  sections  seen  in  the  cuttings  to  the 
north  of  that  tunnel. 

The  lowest  beds  traversed  by  these  works  are  of  fresh-water 
origin,  are  only  seen  in  the  neighbourhood  of  Sevenoaks  Weald,  and 
consist  of  grey,  blue,  and  greenish  clays,  with  many  layers  of  flattened 
bivalve  shells  of  the  genera  Unio  and  Cyrena.  Many  of  the  layers 
are  studded  with  great  numbers  of  Cyprides  mostly  as  casts  in  the 
clay.  Detached  fish-scales  are  dispersed  throughout  this  group  of 
beds,  the  rhomboidal  scales  of  Lepidotus  being  the  most  abundant. 

Finely-preserved  specimens  of  the  palates  of  fishes  exhibiting  two  or 
three  different  kinds  of  crushing  teeth,  and  also  reptilian  and  other 
vertebrate  remains  have  been  here  obtained. 

At  the  bottom  of  shaft  No.  3,  at  a  depth  of  127  ft.  from  the  surface, 
is  a  band,  about  2  ft.  thick,  of  hard  Sussex  marble,  consisting  almost 
entirely  of  the  shells  of  Paludina,  and  occasionally  of  Cyrena.  A 
few  scales,  palates,  and  other  fish-remains  are  met  with  in  this  rook. 

A  short  distance  above  this  band  of  limestone,  beds  of  green,  buff, 
and  brown  clays  set  in.  Some  of  these  clays  are  excessively  hard  and 
dry,  almost  approaching  to  a  slaty  character.  Fossils  are  rare  in  these 
beds,  but  a  few  specimens  of  this  have  been  met  with  at  the  shafts 
on  Sevenoaks  Common.  At  the  top  of  the  hill  higher  beds  of  the  Weald 
clay  are  seen,  in  which  the  numerous  bands  of  Unio  give  place  to 
layers  of  Cyrena. 

In  this  portion  of  the  series  there  are  many  concretionary  masses, 
containing  seams,  often  thin,  but  occasionally  two  or  three  inches 
thick,  composed  almost  entirely  of  the  valves  of  Cyrena,— the  shells  in 
some  blocks  being  of  large  size,  in  others  smaller  and  associated  with 
a  small  turreted  shell.  In  some  blocks  are  layers  of  a  small  Paludina. 
Others  present  surfaces  studded  with  the  shell-cases  of  CypHdea 
iuherculata  in  a  fine  state  of  preservation. 

Detached  scales,  vertebrsa  and  spines  of  fishes  are  plentifully  dis- 
persed throughout  most  of  these  concretions,  and  in  one  of  these  Mr. 
Bott  found  a  beautiful  specimen  of  Lepidotus.  A  large  block  of 
stone  from  this  part  was  observed  by  the  author  presenting  on  the 
surface  a  well-defined  outline  of  a  turtle.  The  bones  unfortunately 
were  much  broken.  The  specimen  was  depressed  and  elliptical  in 
form,  about  a  foot  in  its  longest  diameter,  and  the  surfaces  of  the 
bones  were  smooth. 

The  highest  bed  of  the  Weald  clay  consists  of  a  dark,  almost  black 
clay,  which  shows  the  first  transition  from  fresh-water  to  marine  con- 
ditions, the  prevailing  fossils  in  it  being  Cerithia  or  Potamides,  and 
with  them  are  associated  an  oyster,  a  Cardium,  and  a  few  other  shells 
of  an  estuarine  or  marine  character. 

The  succeeding  bed  is  a  dark  greyish-coloured  sandy  clay,  which 
gradually  passes,  by  the  loss  of  argillaceous  matter,  into  a  dark 
clayey  sand,  and  this  upper  portion  contains  a  tast  amount  of  water, 
which  was  the  source  of  much  difficulty  to  the  excavators. 

These  beds  contain  concreted  masses  of  large  size,  and  abounding 
with  shells.  The  most  conspicuous  and  abundant  fossil  in  the  con- 
cretions is  the  Pema  Mulleti.  A  large  oyster,  or  Gryphesa,  is  also 
very  common.  Many  other  shells,  chiefly  bivalves,  are  present  both 
in  the  concretions  and  in  the  softer  portions  of  the  bed,  nearly  all 
agreeing  with  those  given  in  the  published  lists  of  the  fossils  of  the 
lower  beds  of  the  greensand,  at  Atherfield.  Among  the  most  abundant 
are  Corhula  striatula,  Area  iJawZini,  Afyaoites  plicata,  Nucula  sccupTia, 
Terebratula  sella,  and  Trigonia  caudata-.  The  thickness  of  these 
*'  Atherfield  beds  "  is  estimated  at  about  50  ft. 

The  dark-coloured  beds  are  succeeded  by  the  Kentish  Bag  series, 
consisting  of  alternations  of  hard  bands  of  limestones,  sandstones, 
and  chert,  with  the  softer  Hassock  stone. 

The  relation  of  the  upper  portion  of  the  lower  group  to  the  Kentish 
Bag,  or  "  Hythe  series,"  is  well  seen  in  the  cutting  at  the  northern 
month  of  the  tunnel.  The  direction  of  the  cutting  at  this  point  is 
from  N.W.  to  S.E.,  and  is  not  quite  in  the  direction  of  the  dip  of  tho 
beds,  which  is  nearly  south.  The  lower  part  of  this  cutting  consists 
of  the  sandy  Atherfield  bed,  of  a  dark  blue  colour,  above  which  the 
Kentish  Bag  series  appears  rising  from  the  south  at  an  angle  of  about 
25''.  The  bands  of  stone  being  of  a  yellowish  or  ochreous  tint,  the 
marked  difference  in  colour  between  them  ajkdi  the  blue  Atherfield  bed 
renders  the  junction  veiy  conspicuous.  The  outcrop  of  the  softer  lower 


series  occupies  a  small  irregular  valley  between  the  hills,  but  at  a 
short  distance  from  the  mouth  of  the  tunnel  the  blue  bed  is  suddealj 
cut  off  by  a  very  conspicuous  fault,  on  the  north  side  of  which  tha 
Bagstone  beds  again  appear,  and  are  seen  in  the  sides  of  a  deep  cat- 
ting. They  are  here  nearly  horizontal,  but  are  somewhat  turned  op 
and  rubbly  at  the  line  of  contact  with  the  fault.  On  the  east  side  oif 
the  cutting  the  section  is  somewhat  different.  The  stone  beds  rise 
at  a  steep  angle  from  the  mouth  of  the  tunnel,  but  the  lower  layen 
before  reaching  the  surface  of  the  country  axe  suddenly  bent  down  at 
a  sharp  angle  to  the  north,  and  after  dipping  for  a  short  distance  cnrre 
round  to  the  surface  near  the  lowest  ground  of  the  valley.  The  stone 
beds  also  curve  up  to  the  surface  on  the  north  side  of  the  fault,  bot 
soon  become  horizontal. 

The  Bagstone  series  consists  of  about  20  bands  of  stone,  sepvated 
by  softer  bands  of  sandstone  with  green  grains,  known  as  Hasaock. 
The  beds  become  more  sandy  in  the  upper  portion  of  the  sectiott.  The 
Bagstone  beds  are  about  100  ft.  thick. 

The  fossils  of  the  Kentish  Bag  group  are  found,  for  the  most  part, 
in  the  Hassock.  The  most  abundant  are  Lima  Cottaldina^  D*Orb.,  and 
Trigonia  sxnnosa,  var..  Sow.  (T.  omata,  D'Orb.).  TerehraieUa  obhnga, 
Sow.,  and  a  Plicatula  are  occasionally  found. 

After  crossing  a  valley  the  line,  near  Biverhead,  cuts  Utrongh  an* 
other  ridge  entirely  composed  of  the  highest  portion  of  ths  Lover 
Greensand,  consisting  of  yellow  and  ferruginous  sands,  with  no  true 
of  stone  except  irregular  bands  and  veins  of  pebbly  ironstone,  and 
devoid  of  fossils ;  and  the  line  then  passes  over  the  broad  valley  of 
the  Gault. 

In  conclusion,  the  author  noticed  the  conditions  under  which  the 
Sevenoaks  deposits  had  been  formed,  and  also  the  British  and  Foreign 
equivalents  of  the  beds. 

An  animated  discussion  followed  the  reading  of  the  paper,  in  the 
course  of  which  the  nnmerous  dislocations  to  which  the  rocks  of  the 
neighbourhood  had  been  subjected  were  mentioned,^  and  the  difficoltiss 
attending  any  attempts  to  restore  the  land  areas  of  these  past  epodha 
were  alluded  to. 


MANCHESTEB   LITEBABY  AND  PHILOSOPHICAL  SOCIETY. 

Ordinabt  Mebtinq,  TEBBtTABT  22nd. — J.  P.  Joulo,  D.C.I.,  LLJ). 
F.B.S.,  Ac,  president,  in  the  chair.  The  president  referred  to  the 
observations  he  had  made  in  former  years  on  the  progreeave  rise  of 
the  freezing  point  of  one  of  his  thermometers,  published  in  the  Fro- 
ceedvngs  for  April  16,  1867.  He  had  made  a  farther  observation  on 
the  12th  February  instant,  and  found  that  a  rise,  which  though  verj 
small  was  unmistakable,  was  still  taking  place  after  a  lapse  of  time 
of  26  years  since  the  bulb  was  blown.  The  results  are  as  follow  in 
indications  of  the  thermometer,  calling  the  first  observation  in  April, 
1844,  zero.  12'9  divisions  of  the  thermometer  oorrespond  to  1* 
Fahrenheit. 


April,  1844  0 

February,  1846    5-6 

January,  1848 6*6 

February,  1853    8*8 

April,  1856  9-5 


December,  1860 Ill 

March,  1867    11-8 

January,  1868 1192 

February,  1870  1202 


Dr.  F.  Grace  Calvert,  F.B.S.,  stated  that  he  did  not  intend  to  read 
a  paper  on  Artificial  Alizarine,  some  of  the  facts  he  was  going  to  bring 
before  the  notice  of  the  meeting,  being  well  known  to  his  coQesgosB 
the  chemists  of  this  district,  but  he  hoped  it  might  be  interesting 
to  the  general  members  of  the  society  to  have  an  idea  of  the  progress 
that  had  been  made  during  the  last  few  months  in  the  prodnctkm  d 
this  substance.  He  then  gave  an  interesting  historical  sketch  of  tiie 
subject. 

*'  On  the  Organic  Matter  of  Human  Breath  in  Health  and  Disease," 
by  Dr.  Arthur  Bansome,  M.  A. — ^The  vapour  of  the  breath  was  condensed 
in  a  large  glass  fiask  surrounded  by  ice  and  salt,  by  wluoh  a  tempera* 
ture  of  several  degrees  below  zero  was  obtained.  The  fluid  colleeted 
was  then  analyzed  for  free  ammonia,  urea,  and  kindred  substances,  and 
for  organic  ammonia — ^the  method  employed  being  that  invented  by 
Messrs.  Franldjm  and  Chapman  for  water  analysis. 

The  breath  of  11  healthy  persons  and  of  17  affected  by  different 
disorders  was  thus  examined,  and  the  results  were  given  in  two 
tables. 

The  persons  examined  were  of  different  sexes  and  ages,  and  the 
time  of  the  day  at  which  the  breath  was  oondensed  varied. 

In  both  health  and  disease  the  free  ammonia  varied  considerably, 
and  the  variation  could  not  be  connected  with  the  time  of  the  day,  ths 
fasting  or  full  condition.  Urea  was  sought  for  in  15  instances— three 
healthy  persons  and  12  oases  of  disease — ^but  it  was  only  found  in  two 
cases  of  kidney  disease,  in  one  case  of  diphtheria,  and  a  faint  indioa* 
tion  of  its  presence  occurred  in  a  female  suffering  from  catarrh. 

The  quantity  of  ammonia,  arising  from  the  destruction  of  organic 
matter,  also  varied,  possibly  from  the  oxidation  of  albnmenoua  partanleiy 
by  the  process  of  respiration ;  but  in  healthy  persons  there  jftm  a  9- 
markable  uniformity  in  the  total  quantity  of  ammonia  obtained  hjik» 
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proooBS.  Amongst  adnlts  the  mazimnm  quantity  per  100  minima  of 
flaid  wfts  0'45  of  a  milligramme,  and  the  minimum  was  0'35. 

A  rough  oaloulation  was  giren  of  the  total  quantity  of  organic 
matter  passing  from  the  lungs  in  24  hours — ^in  adults  about  3  grs.  in 
10  OS.  of  aqueous  vapour,  a  quantity  small  in  itself,  but  sufficient  to 
make  this  fluid  highly  decomposible,  and  ready  to  foster  the  gr6wth  of 
the  germs  of  disease. 

In  disease  there  was  much  greater  variation  in  the  amount  and  kind 
of  organio  matter  given  off. 

In  3  cases  of  catarrh,  1  of  measles,  and  1  of  diphtheria,  the  total 
ammonia  obtained  was  much  less  than  in  health— less  than  0*2  of  a 
milligramme — a  result  probably  due  to  the  abundance  of  mucus  in 
those  complaints,  by  which  the  fine  solid  particles  of  the  breath  were 
entangled. 

In  two  cases  of  whooping-cough  it  was  also  deficient,  but  as  they 
were  both  children,  the  lack  of  organic  matter  may  have  been  due  to 
their  age. 

In  cases  of  consumption  also  the  total  ammonia  was  less  than  in 
health ;  but  in  one  case  of  this  disease  associated  with  Bright*  s 
diseaifo  a  large  amount  of  organic  matter  was  given  off,  a  portion 
of  it  due  to  urea. 

In  kidney  diseases  the  largest  amount  of  organic  matter  of  all 
kinds  was  found  in  the  breath,  the  ammonia  in  one  case  of  Bright*  s 
disease  was  1'8  milligrammes  in  100  minims  of  fluid,  and  urea  was 
largely  present.  Perhaps  this  fact  might  be  taken  as  an  indication  of 
the  need  of  measures  directed  to  increase  the  activity  of  other  excre- 
tory organs. 

In  one  case  of  ozona  or  offensive  breath  the  total  quantity  of  am- 
monia obtained  was  greater  than  in  any  healthy  subject,  but  the  ez- 
oess  was  chiefly  due  to  organic  matter. 

One  convalescent  case  of  fever  was  examined,  and  the  total  ammonia 
was  found  to  be  deficient. 

The  air  of  a  crowded  railway  carriage,  after  15  minutes'  occupation, 
was  also  tested  by  this  method  and  in  about  2  cubic  feet  0*3  milli- 
gramme of  ammonia  and  3  milligrammes  of  organic  matter  were 
found. 

With  reference  to  the  presence  of  organic  matter  in  the  atmosphere, 
it  was  pointed  out  that  the  subject  was  in  no  way  a  novel  one,  and 
that  it  had,  during  the  last  thirty  years,  been  very  fully  investigated 
hy  many  observers,  more  especially  by  Schwann,  Dnsch,  Schroeder, 
Helmholtz,  Van  den  Broeck,  Pasteur,  and  Pouohet ;  but  it  was  shown 
that  it  is  to  Dr.  Angus  Smith  that  we  owe  the  discovery  of  the  readi- 
ness with  which  living  organisms  are  formed  in  the  condensed  breath 
of  crowded  meetings,  and  the  determination  of  the  actual  quantity  of 
organic  matter  in  the  air  of  different  localities. 

Mr.  Dancer's  calculation  of  the  number  of  spores  contained  in  the 
air  was  noticed,  bat  a  source  of  error  was  pointed  out  in  the  readiness 
with  which  organisms  are  developed  in  suitable  fluids,  even  in  the 
coarse  of  a  few  hours.  Observations  upon  the  organic  particles  of 
respired  air  had  at  different  times  been  made  by  the  author. 

1.  In  1857  glass  plates  covered  with  glycerine  had  been  exposed  in 
different  places  and  examined  microscopically.  Amongst  others  in  the 
dome  of  the  Borough  Gaol,  to  which  all  the  respired  air  in  the 
building  is  conducted,  organized  particles  from  the  lungs  and  various 
fibres  were  found  in  this  air. 

2.  Daring  a  crowded  meeting  at  the  Free  Trade  Hall  air  from  one 
of  the  boxes  was  drawn  for  two  hours  through  distilled  water,  and  the 
sediment  examined  after  thirty-six  hours.  The  following  objects  were 
noted : — fibres,  separate  cellules,  nucleated  cells,  surrounded  by 
granular  matter,  numerous  epithelial  scales  from  the  lungs  and  skin. 

3.  The  dust  from  the  top  of  one  of  the  pillars  was  also  examined, 
and  in  addition  to  other  objects,  the  same  epithelial  scales  were 
detected. 

4.  Several  of  the  specimens  of  fluid  from  the  lungs  were  also 
searched  with  the  microscope.  In  all  of  them  epithelium  in  different 
stages  of  deterioration  was  abundantly  present,  but  very  few  spores 
were  found  in  any  fresh  specimen.  On  the  other  hand  after  the  fluid 
had  been  kept  for  a  few  hours  myriads  of  vibriones  and  many  spores 
were  found. 

In  a  case  of  diphtheria,  confervoid  filaments  were  noticed,  and  in 
two  other  cases,  one  of  measles  and  one  of  whooping-cough,  abundant 
specimens  of  a  small-celled  tornla  were  found,  and  these  were  seen  to 
increase  in  numbers  for  two  days,  after  which  they  ceased  to 
develop. 

These  differences  in  the  nature  of  the  bodies  met  with  probably 
show  some  difference  in  the  nature  of  the  fiuid  given  off ;  but  it  was 
pointed  out  that  they  afford  no  proof  as  yet  of  the  germ-theory  of 
disease*  They  simply  show  the  readiness  with  which  the  aqueous 
vapornr  of  the  breath  supports  fermentation,  and  the  dangers  of  bad 
ventilation,  especially  in  hospitals. 

Dt.  "E,  Lund  and  Dr.  H.  Browne  stated  that  they  had  also  made 
experiments,  the  results  of  which  were,  in  general,  confirmatory  of 
those  obtained  by  Dr.  Bonsome, 


NOETH  8TAPF0HDSHIRB  NATURALISTS*  FIELD  CLUB. 

A  BGT7NI0N  of  the  members  of  this  club,  being  the  third  meeting  of  the 
winter  season  of  1869-70,  took  place  on  Thursday,  the  24th  ult.,  in  the 
Assembly-room,  at  the  Bed  Lion  Hotel,  Leek.  About  twenty  of  the 
members  resident  in  the  Potteries  and  Newcastle  went  by  train  to 
Leek  in  the  afternoon,  and  were  joined  on  arriving  by  the  Leek  mem- 
bers and  their  friends,  making  together  a  party  of  seventy  or  eighty 
ladies  and  gentlemen.  The  Leek  members,  as  on  former  occasions, 
gave  evidence  of  the  warm  interest  which  they  take  in  the  success  of 
the  club,  by  collecting  and  displaying  a  larger  and  more  interesting 
variety  of  objects  than  had  ever  been  previously  exhibited  at  any  meeting 
of  the  association.  The  following  were  amongst  the  principal  contri- 
butions : — Mr.  Sleigh  sent  an  original  Ufe-size  portrait  of  Bousseau, 
presented  by  the  philosopher  himself  to  Mr.  Sleigh's  great-aunt, 
with  whom  he  had  established  an  intimate  acquaintance ;  and  also  an 
old  and  probably  contemporarary  portrait  of  Oliver  Cromwell.  The 
committee  of  the  Mechanics'  Institution  lent  a  fine  line-engraving 
portrait  of  the  first  Earl  of  Macclesfield,  "  silver-tongued  Parker,"  of 
whom,  we  observe,  Mr.  J.  Sleigh  says  in  a  recent  number  of  the 
Reliquary — By  the  verdict  of  Lord  Campbell  and  others  equally 
competent  to  judge,  he  was  more  unfortunate  than  criminal  in  his 
fall — more  sinned  against,  in  fact,  than  sinning."  Pictures  were  also 
lent  by  Dr.  Heaton,  Mr.  W.  S.  Brough,  and  others,  and  in  this  class 
of  objects  was  a  copy  of  the  earliest  published  map  of  Staffordshire, 
dated  1577.  Mr.  T.  Wardle,  F.G.S.,  lent  a  splendid  collection  of  the 
foedils  of  the  mountain  limestone,  and  of  speoimens  of  Derbyshire 
marbles.  The  excellence  and  variety  of  the  latter  took  many  by  sur- 
prise, who  were  already  aware  to  some  extent  of  the  beauty  of  the 
Derbyshire  Umestones.  Mr.  J.  Ward,  of  Longton,  forwarded  a  selec- 
tion of  the  fish  fossils  of  the  North  Staffordshire  coalfield,  and  Mr.  W. 
Molyneux,  F.G.S.,  specimens  of  fossils  recently  discovered  by  him  in 
the  Bhoetic  beds  of  Needwood  Forest,  on  which  in  the  course  of  the 
evening,  he  read  an  abie  paper.  Mr.  W.  Challinor  contributed  two 
illuminated  MS.  missals,  an  early  edition  of  Shakespeare,  and  a  num- 
ber of  remarkably  fine  Italian  photographs.  Scarce  and  valuable 
books,  including  Pott's  Staffordshire,  ShoAv^s  Staffordshire,  Fuller's 
Worthies,  Evelyn* s  Silva,  Ac,  were  lent  by  Mrs.  AJsop,  Mr.  Bedfem, 
Mr.  B.  Mountfort,  Mr.  W.  S.  Brough,  and  others.  Several 
high-class  microscopes  were  lent  by  Messrs.  Dancer,  of  Man- 
chester, Mr.  Garner,  F.L.S.,  Mr.  W.  Challinor,  and  Mr.  A.  Cooper ;  a 
fine  buzzard  and  other  rare  birds  by  Mr.  Deussen ;  and  an  electrical 
machine  by  Mr.  Wardle,  who  by  the  kindness  of  Messrs.  Mottershead, 
of  Manchester,  was  enabled  to  illustrate  the  brilliant  effects  produced 
by  Geissler's  vacuum  tubes. 

Mr.  Wardle  was  voted  to  the  chair,  and  opened  the  proceedings  by 
reading  on  behalf  of  Mr.  S.  Carrington,  of  Wetton,  who  was  too  unwell 
to  attend  the  meeting,  a  paper  entitled  "  Notice  of  some  Interesting 
Discoveries  in  a  Cleft  in  the  Mountain  Limestone  at  Narrowdale." — ^It 
appears  that  in  September,  1862,  Mr.  Carrington,  whilst  prosecuting 
his  researches  in  the  paheontology  of  the  mountain  limestone,  came 
upon  a  curious  cleft  in  the  rocks  at  Narrowdale,  near  Alstonefield. 
This  cleft  was  filled  with  blue  limestone,  which  had  been  acted  upon 
by  great  heat,  and  in  which  were  imbedded  a  large  variety  of  fossiLi, 
some  of  which  were  interesting  from  their  rarity.  After  reading  the 
paper,  the  chairman  remarked  that  Mr.  Carrington  had  been  a  most 
earnest  and  successful  collector  of  fossils  of  the  mountain  limestone, 
and  he  had  drawn  up  a  list,  printed  copies  of  which  would,  by  the 
kindness  of  the  secretary  of  the  Leek  Branch  of  the  Club  (Mr.  W.  S. 
Brough),  be  distributed  to  the  members  in  the  course  of  the  evening. 
This  table  showed  that  there  were  no  less  than  676  species  of  fossils, 
exclusive  of  varieties,  in  the  mountain  limestone. 

Mr.  J.  Sleigh,  author  of  the  History  of  Leek,  read  a  paper,  in 
which  he  said  he  had  embodied  a  few  facts  of  local  interest  which  he 
had  collected  since  the  publication  of  the  History. 

Mr.  Molyneux,  in  his  paper  on  "  The  Bhoetic  Beds  of  Needwood 
Forest,"  said  students  of  the  older  school  of  geology  were  taught  that 
there  was  but  one  step  between  the  red  or  saliferous  marls  of  the 
New  Red  Sandstone  to  the  blue  lias  of  the  oolitic  series,  but  within  the 
last  six  or  seven  years  it  had  been  ascertained  that  the  old  lias  zone 
must  be  removed  higher  up  in  the  crust  of  the  earth,  and  based  not 
on  the  New  Red  Sandstone,  but  on  a  series  of  intercalated  deposits  con- 
taining evidence  sufficiently  important  to  determine  a  new  phase  in 
geological  demaracation.  The  strata  to  which  the  term  rhoetic  had 
been  applied  did  not  possess  so  marked  a  difference  in  their  petra- 
logical  or  in  their  pidesontological  aspect  from  the  succeeding  liassic 
group,  but  they  had  more  than  ordinary  interest,  as  they  embodied 
faots  of  a  peculiar  description.  They  were  contemporaneous,  so  to 
speak,  with  the  advent  of  a  new  creation  of  organic  beings,  not  only 
generically  and  specifically  different  from  those  by  which  they  were 
preceded,  but  evidencing  by  their  numbers,  their  widespread  distribu- 
tion,  and  their  nature,  the  dawning  upon  a  long  dark  night  of  barren- 
ness and  waste  of  another  bright  and  fruitful  day  of  busy  increase  and 
replenishing. 

Cordial  votes  of  thanks  were  passed  to  the  chairman,  the  readers  of 
papers,  and  the  Leel?  members  for  the  great  trouble  they  had  taken. 


SCIEHTIFIC   OPIKIOH. 


[Uank  23, 1870. 


^frx^xin  SAirEAL  HViiour  wxrarr  Aanc^ 


Jl?  « 


'OH,  fA  F«bPMrf , 


•>^ 


o«   tW 


«iuur    LIT.  Aa«Sr«v«  pvr«  a&  a^sr/^&t  o#  k^ 

UsTf  wurirt  W  vd*avA  x^jiAj  to  ike  ritvt  *A  rJut  ta^aua 
jtug^  Urn  oMuC(t«t«^i«  fA  m^^M/^,  wkont  fort^^nlariy  of  tike 
MlbMi,  a«  «xf<«s4«<l  K7  L«Knti*v.  t/>  tL«  OMvn^rj  of  tKe  wcifkt  of 
$k«  jit«iM^««!r*  'kjj  fi^^.jif, ;  to  tc«  *tf^,r,t^  rA  Ut«Bt  keat.  a«  ex- 
fvMS'i^  V7  iJidkefc  ;  ^A  to  InlUm  «  ftr,>r  icT«^4-*.igmt^'>n  of  the  (r*:^4r' 
ij4ii  of  ▼jkfo'irf.  T'z.^  A/Xr^t*(f  tL«n  <>4ieni>e4,  is  detail.  tfe«  fic« 
#!>pifiiMfcfai  t/  m\^ji:»  Vtn/Aj  *v:<iw4«d  in  ndatr^t^g  to  tke  I^joid 
*tet4; »  ^^  ft.<%Ab<T  of  \y^A>.4.,  pntifjtiMlf  koovB  o&lj  in  t]u»  form  of 
tpk0A9,  TW  ArH  4Sf«niB^>xt4  of  tL«  lectorcr  were  im'tAiMk^  in  1841. 
MMi  tSb«  *f7«nto«  (ttp>/7ed  waJi  «xL;oited  to  tlie  acetai^,  azkd 
•ff^kd  to  tlw>;  /::oiMi«A«at»n  //  earboiae  and  (^aii,  Thu  nfpumtiu 
WM  eoft«triM;t^  b/  W.  i.  ('antMi,  to  wlioi^  good  abilitj  and  imie 
iM<lM»ie»l  UK. 11  I/r.  Acdr^rv*  r^^ired  in  tb«  Iiiffaeat  term*.  He  le- 
■•rlMd,  iiwj««l,  thai  in  tfc<e  'i*/K/rujt  iBTcatigation  in  vLicli  be  bad 
b««s  eafaipud  fa«  'y>r.«.d4!Ted  bijiri»«if  a«  faroanU/^j  stnaied  in  Belfaet, 
wsib  tb»«  Mi*Ui  0M^;tax.i/;,  a4  if  be  bad  been  working  in  anj  one  of  tbe 
gnmi  mAnuiaf^i  futguit*!%  of  Karope. 

In  thie  i^rix  ^^fj^rimente  witb  tbi«  afi^pacatiui,  ozjgen,  mtrogpen, 
tta^**0U)f.  invUi^  an/J  nittv;  oxide,  were  redoced  bj  tbeeombbted  action 
of  eoid  and  preMore  to  lata  tban  l'5^Ki  of  tkeir  ordinarj  Tolame,'1>nt 
witbcwt  ^r%Miniiu%  aoj  eridenee  of  being  liquefied.  Tiro  jeara  later 
tbe  remarkable  obterration  waa  made,  tbat  wben  carbonic  acid  ia 
partiallj  li/|oefied  by  ^tmnut,  and  tbe  tempeiatore  gradoallj  rused 
to  ab^>Kit  HH'  Vahfr,  tbe  iinrfa^  ci  iitmBxctXirm  betveen  the  liqnid  and 
faa  be^XKnea  fainter,  loeea  ita  cnrrainre,  and  at  laat  diaappeara.  Tbe 
epaee  in  tben  occupied  \/j  a  bomogeneona  (laid,  wbicb  ezbibit«,  wben 
tbe  preeaore  eitber  iniddenlj  diminiabed,  or  tbe  temperatore  iligbtly 
bywered,  a  peculiar  appearance  of  moring  or  flickering  iftri^  throoghont 
ita  entire  maae«  Ai  iemperaiarea  above  88^  no  tiqoefaction  of  car- 
1/Ottic  aeitfl,  m  aepantum  into  two  diatinct  forma  of  matter,  can  be 
effMted,  eren  wben  a  prenmtre  of  250  or  300  atmoapberes  ia  applied 
t>r,  Andrewa  then  proceesded  to  deacribe  bia  recent  inreetigationa, 
wbieb  form  tbe  ttni^fsct  of  tbe  Bakerian  loctnre  of  1869,  and  will  be 
pnbliabed  in  tbe  PhUoMz/j/hicf/l  Tro.ii'OcUfrun  of  the  Hoiinl  Hocuty  of 

After  elating  tbe  experimental  reunite,  be  proceeded — ^We  are  now 
prepared  for  tbe  coneideration  of  tbe  following  important  qoeation — 
Wbat  ia  the  rendition  of  carbonic  acid  wben  it  pasece  tjt  temperatares 
abore  88 '  from  the  gaeeooa  aiate  down  to  the  Tolome  of  the  liquid, 
witboot  giving  evidence  at  an/  part  of  tbe  proeeea  of  liquefaction 
having  occurred  '1  Voen  it  continue  in  tbe  gaeeona  atate,  or  doea  it 
liqoefj  f  or  haro  we  to  deal  with  a  new  condition  of  matter  ?  The 
•newer  to  tbia  qoeation,  according  to  tbe  reffolta  of  the  ezperimenta, 
ia  to  be  foond  in  the  cloeeand  intimate  relatione  which  eubsiet  between 
the  gaffeooe  and  liquid  Rtates  of  matter.  The  ordinary  gaseous  and 
ordinary  liquid  states  are,  in  short,  only  widely  separated  forms  of  the 
tame  condition  ot  matter,  and  may  be  made  to  pass  into  one  another 
by  ft  series  of  gra<lations  so  gentle  that  the  passage  presents  nowhere 
any  interruption  or  breach  of  continoity.  From  carbonic  acid  as  a 
perfect  gaa  to  carbonic  acid  as  a  perfect  liqnid,  the  transition  may  be 
accomplished  by  a  continuous  process,  and  the  gaa  and  liquid  are  only 
distant  stages  of  a  long  series  of  continuous  physical  changes.  These 
properties  are  not  peculiar  to  carbonic  acid,  but  are  true  of  all  bodies 
which  can  be  obtained  as  gases  and  liquids.  Nitrons  oxide,  hydro- 
chloric acid,  ammonia,  sulphuric  ether,  and  sulphnret  of  carbon,  all 
exhibit  critical  points  of  temperataro,  beyond  which  pressure  alone  is 
inoftpable  of  producing  two  distinct  physical  conditions  of  matter  in 
presence  of  one  another. 

In  conclusion,  Dr.  Andrews  referred  to  the  fine  discovery  made 
many  years  ago  by  Professor  James  Thomson  of  the  influence  of 
pressure  on  the  temperature  at  which  liquefaction  occurs ;  and  stated 
that,  in  his  opinion,  this  discovery  pointed  to  the  direction  which 
future  investigations  must  take,  with  the  view  of  resolving  the  diffi- 
cult problem  of  the  possible  continuity  of  the  liquid  and  solid  states  of 
matter. 


MONTREAL  NATURAL  HISTORY  SOCIETY. 

Thb  first  of  the  Somorvllle  course  of  popular  lectures,  in  connection 
with  the  Natural  History  Society,  was  delivered  on  Thursday,  the 
10th  ult.,  by  Professor  Bell,  O.E.,  the  subject  being  "Explorations 
in  the  Nipigon  Country."  The  lecture-hall  was  completely  filled, 
mostly  by  gentlemen  who  took  a  deep  interest  in  the  subject. 

The  leotarer  regarded  the  extensive  possessions  of  the  British  Crown, 
comprised  within  the  Hudson's  Bay  territory,  as  destined  soon  to  be 
largely  explored,  now  that  they  are  about  to  bo  transferred  to  Canada 
for  the  purpose  of  settlement.  The  explorations  of  which  he  was 
about  to  speak  had  boon  carried  on  in  connection  with  the  geological 
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zc£erzed  to  a  gx«at  mistake  which  has  become  almost 
pcpcIjLr  Buad,  saaMly,  tbat  becaose  certain  moontaini 
Kar  be  aeen  froot  the  deck  of  tbe  steamer  in 
U  Lake  8«perior,  therefore  tbe  whole  region,  to 
a£  it,^*£j&ize  'hj^aaee  ft',r:b,  auist  be  moontainoua.  Hitherto,  wriien 
o^  tbe  isc^ect  of  a  Pa.tiS:  ralhray  tbroogh  BriUab  territory  bad  been. 
in  tbe  Labit  of  spcakizg  of  a  "  rocky  bazxier "  in  the  Kipigon 
eoc£try.  1  he  '^tcusrtr  bad  tneed  a  course  of  a  hundred  miles  m 
lesgta  pa^t  tlii  Tor^^trj,  w^iich  appeared  aa  if  it  had  been  intended 
by  natore  for  a  ra^Ivay  ro^te,  so  great  were  the  facilities  which  it 
preiacctcd.  It  wae  next  poffr.t<d  oat  that  the  water  flowed  away  from 
near  tbe  margin  of  Lake  Saperior,  in  all  directions  except  that  of  the 
Nipigon  00C1.IT7,  wLicli  waa  regarded  as  a  continuation  of  the  lake 
Sopexior  ba«in.  Tbe  Nipigon  was  tbe  only  large  and  only  dear-mter 
Mer  entering  Lake  Sapericr.  and  might  justly  be  considered  the  main 
St.  Lawienee  beyond  thi^  lake.  Moreover,  it  was  itself  the  oatlet  of 
a  lake  which  deaervbd  to  be  Hamifiw!  with  tbe  great  lakes  of  the  St. 
lAwrenoe.  Besides  being  of  great  size,  it  received  at  least  sixteen 
rivers  and  many  smaller  streams,  altogether  draining  a  very  vide 


Professor  Bell  regretted  not  being  able  to  exhibit  his  large-scale 
map  ot  the  lake  and  rivers,  as  it  was  necessary  first  to  present  it  to 
tbe  Government,  but  he  iHnstzated  his  lecture  by  a  number  of  other 
maps  and  diagrams  of  the  region  and  tbe  country  beyond.  To  give 
an  idea  of  the  great  extent  of  Lake  Nipigon  he  enumerated  nine  of 
tbe  beet  known  iiiland  lakes,  and  stated  tbat  the  area  of  Niiugon  was 
more  than  foor  times  aa  great,  comprising  about  3,700  sqoare  milee, 
or  four-eevenths  of  tbe  size  oif  Iske  Ontario.  White  men  who  had 
had  an  opportnnity  of  visiting  both  of  these  lakes  were  inclined  to 
regard  them  as  of  equal  size,  but  this  arose  from  the  nnmeroos  large 
bays  running  off  Lake  Nipigon,  giving  an  uncertainty  as  to  its  size 
until  mapped  from  actual  survqr. 

The  lecturer  then  proceeded  to  give  a  narrative  of  the  expedition 
under  his  charge,  as  being  perhaps  tbe  best  way  of  conveying  an  idea 
of  tbe  character  and  appearance  of  tbe  lake  and  sarroundlng  coantr?'. 
Nipigon  differed  from  tbe  other  lakes  in  being  studded  throughoat  ite 
entire  extent  by  a  great  number  of  pictoresque  ialandB,  some  of  them 
being  very  large,  and  tbe  soil  upon  them  generally  good.  Their 
varied  appearance  and  grouping  gave  the  landscape  everywhere  a 
charming  appearance.  The  lake  was  the  summer  resort  of  a  consider- 
able number  of  Indians,  who  appeared  to  enjoy  the  solitude  of  this 
region  and  to  live  well,  owing  to  the  great  abundance  of  fine  fish.  The 
Nipigon  river,  of  which  a  description  was  also  given,  was  said  to 
afford  the  finest  trout-fishing  in  Canada.  Instances  were  mentioned 
of  the  rapidity  with  which  news  spreads  amongst  tho  Indians,  and  of 
the  alarm  caused  them  by  a  report  that  the  survey  was  being  made 
in  order  to  deprive  them  of  their  lands,  which  they  value  very  highly. 
In  consequence  of  this  report  it  was  very  difficult  to  get  any  of  them 
to  assist  as  guides. 

Owing  to  the  great  size  of  the  lake,  it  was  necessary  to  diride  the 
party  into  two  sections,  which  separated  at  the  south  end,  one  taking 
the  east,  and  the  other  the  west  side,  and,  at  the  dose  of  t^e  enrrej, 
they  met  at  the  northern  extremity.    The  whole  coast  waa  csrefnBj 
triangulated,  and  the  positions  of  a  large  number  of  the  islands  fixed. 
The  lower  reaches  of  some  of  the  rivers  were  surveyed,  and  found  to 
pass  through  level  tracts  with  deep  soil  on  either  side.    The  soil  reenlt- 
ing  from  the  decomposition  of  trap,  like  that  of  the  Nipigon  country, 
was  always  found  to  be  rich  and  durable.     The  farm  of  the  Hudson's 
Bay  Company  at   Nipigon  House,  which  is  nearly  a  hundred  yean 
old,  proved  this.     Large  tracts  had  been  swept  by  repeated  fires,  snd 
were  now  covered  by  a  luxuriant  growth  of  nutritious  grass.    The 
climate  appeared  to  be  not  unlike  that  of  Montreal,  and  this  fact, 
together  with  the  good  quality  of  the  soil,  would  lead  us  to  expect  the 
whole  region  to  be  settled  some  day  by  an  agricultural  population. 

The  hour  set  apart  for  the  lecture  having  almost  expired,  not  much 
could  be  said  in  regard  to  the  best  route  for  opening  up  tiie  great 
North-west  territory.  Prof.  Bell,  however,  remarked  that  tiie  route  on 
which  money  was  now  being  expended  by  Government  was  not  intended 
for  a  railway,  for  which  it  offered  great  physical  difficulties,  besides 
running  for  a  long  distance  upon  the  American  boundary  line^across 
one  part  of  its  course  the  Lake  of  the  Woods  stretched  from  the 
American  territory  to  a  distance  of  70  miles  north.  By  going  round 
the  north  side  of  this  lake  a  point  would  be  reached  close  to  tbe  dizeet 
line  which  would  pass  through  the  Nipigon  country.  The  auifaoe 
features  depended  upon  the  geological  structure,  and  both  pointed  to 
the  Nipigon  region  as  the  true,  if  not  the  only,  |>os8ible  route  for  our 
through  railway,  and  nothing  less  than  this  would  satisfy  modern 
demands  and  preserve  the  country  to  the  British  crown. 


March  23,  1870.] 
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FOREIGN_AC_ADEMIES. 

THE  FRENCH  ACABEMT. 

Fa  BIS,  Mabcu  14th. — ^The  oorrespondenoe  of  the  day  waa  presontod 
by  M.  Elie  de  Beaumont.  One  of  the  papers  brought  forward  was  a 
note  by  Dr.  E.  Decaisne,  containing  some  remarks  on  the  respeotive 
yaluo  of  human  and  animal  vaccine.  The  letter  was  of  some  length ; 
the  conclusion,  however,  at  which  the  author  arrived  was  to  the  effect 
that  the  new  method  of  animal  vaccination  has  no  advantages  over 
the  old  or  Jennerian  plan. 

M.  Dumas  presented  a  paper  in  which  the  author  made  some  remarks 
on  the  danger,  in  a  hygienic  point  of  view,  which  results  from  the 
miasmata  derived  from  the  air  of  hospitals.  The  author  calls  atten- 
tion to  the  advisability  of  purifying  the  air  expelled  from  hospital 
wards,  either  by  means  of  heat  or  by  some  other  process. 

M.  Dumas  approved  of  this  suggestion. 

M.  Henri  Saint-Claire  Deville  remarked  on  this  subject  that,  from 
experiments  made  by  M.  Pasteur  upon  air  expelled  from  hospitals 
during  the  last  cholera  epidemic,  it  was  observed  that  some  portions 
of  this  air  were  acid,  and  some  were  alkaline,  and  that  the  presence  of 
all  kinds  of  spores  had  been  remarked  in  it.  M.  Saint-Claire  Deville 
tliinks  it  would  be  advantageous  to  burn  this  air  before  it  be  expelled 
into  the  atmosphere. 

General  Morin  observed  that  if,  for  the  preliminary  heating  of  this 
air  it  should  be  necessary  to  raise  it  to  a  temperature  of  from  400°  to 
500°,  it  would  be  a  considerable  expense. 

*  M.  Fremy,  who  also  spoke,  said  he  thought  this  operation  of  com- 
bustion of  air  to  be  in  itself  inconvenient. 

M.  BouiUand  observed,  in  support  of  the  purification  of  air,  that 
the  smells  in  hospital  wards  are  of  very  great  value  in  a  chemical  point 
of  view,  as  their  presence  is  often  the  source  of  an  epidemic. 

M.  Henri  Saint-Claire  Deville  presented  a  work  which  forms  the 
conclusion  of  the  one  which  he  presented  some  time  ago.  This  work 
contains  the  results  of  experiments  relative  to  the  action  of  zinc  upon 
mixtures  of  sulphuric,  chlorhydric,  and  nitric  acids.  The  author  tries 
anew  to  establish  that  to  interpret  these  results  it  is  needless  to  have 
reeonrse  to  other  forces  than  those  already  known. 

M.  Faye  said  he  thought  it  advisable  to  recommend  to  observers 
the  nse  of  photography  at  the  approaching  transit  of  Venus,  as  he  con- 
sidered it  both  useful  and  easy  for  every  one.  He  said  that  English 
astronomers  seemed  to  prefer  the  Halley  method,  the  Germans  the 
Heliometric.  M.  Faye  wished  particularly  that  French  astronomers 
might  nse  the  photographic  method  combined  with  the  electric  regis- 
tration of  time. 

M.  Charles  Saint-Claire  Deville  observed  that  the  sudden  coldness  of 
the  atmosphere  during  the  past  few  days  had  been  preceded  by  an 
equally  sudden  change  in  barometric  pressure.  He  remarked  that  in 
the  bulletin  of  the  Meteorological  Observatory  of  Montsouris  this 
change  had  been  indicated  as  very  probable. 

M.  Bouillaud  presented  a  work  by  M.  Lunier,  Inspector- General  of 
Lunatic  Asylumns,  on  the  increase  signalized  by  statistics  in  the  pro- 
portion of  lunatics  in  France  and  the  rest  of  Europe  during  the  last 
forty  years.  In  France,  since  1835,  the  proportion  has  quintupled, 
but  M.  Lunier  remarked  that  statistics  are  made  out  more  carefully 
than  formerly.  Hence  we  can  now  register  a  greater  number  of  lunatics 
than  heretofore,  nevertheless  it  is  recognized  that  an  increase  has  cer- 
tainly taken  place,  and  amongst  the  forms  of  madness  more  frequent 
now  than  hitherto,  he  observes  among  others  that  resulting  from 
drunkenness.  Cases  of  general  paralysis,  and  softening  of  the  brain, 
are  as  abundant  now  as  in  former  years. 

M.  Combes  presented  a  memoir,  by  M.  Brunei,  on  steel  contain- 
ing phosphorus.  The  author  disputes  that  the  idea,  the  presence  of 
phosphorus  in  steel  effects  an  improvement  in  its  quality,  as  Sir  William 
Fairbaim  has  stated.  A  critical  examination  of  the  results  obtained 
by  the  latter  has  led  M.  Brunei  to  the  conclusion  that  the  introduction 
of  phosphorus  is  more  injurious  than  useful,  and  that  the  resistance 
of  the  steel  is  not  increased  by  it,  as  has  been  stated  in  England. 

M.  Wurtz  presented  a  paper  by  M.  Yemeuil,  upon  a  case  where 
chloral  succeeded  in  tetanus :  ten  grammes  caused  instant  relaxation  of 
the  muscles.  Another  case  in  which  the  use  of  chloral  seems  to  pro- 
mise good  results  is  still  under  observation. 

M.  N61aton  remarked  that  it  should  not  be  concluded  from  a  single 
case  that  tetanus  could  be  cured  by  chloral.  Because  it  was  an  affee- 
tion  in  which  sometimes  every  remedy  was  effectual  without  being 
sovereign,  and  had  in  very  many  oases  been  relieved  by  the  same  re- 
medies which  at  other  times  it  resisted. 

M.  Alphonse  MUne-Edwards,  then  read  a  i)aper  on  the  birds  of 
variouB  parts  of  France,  and  particularly  of  Bourbonnais  during  the 
Middle  Tertiary  epoch.  The  abundant  remains  of  these  animals  is  very 
great,  and  M.  Alphonse  Edwards  has  already  discovered  more  than 
sixty,  amongst  which  are  some  which  indicate  that  the  dimate  of 
France  at  this  period  must  have  been  as  warm  as  that  of  Southern 
Africa.  The  principal  representatives  of  the  Tertiary  ornithological 
races  are  the  Parroquets,  Ibis,  Pelican,  Secretaries,  si. 


M.  MaumenS  also  read  a  paper  in  which  he  again  protests  against 
the  theory  of  substitution,  and  against  what  he  calls  erroneous  views 
recently  brought  forward  by  M.  Wurtz  in  his  last  work  on  the  syn- 
thesis of  the  aromatic  aoids.  He  tried  to  prove  that  the  new  facts 
of  M.  Wurtz  are  much  better  explained  by  his  (M.  Maumen^'s)  theory 
than  by  M.  Wurtz's. 

The  Academy  then  resolved  itself  into  a  secret  committee. 


ROTAL  INSTITUTE  OF  LOMBARDY. 

Milan,  Januaby  27th. — Signer  Castiglioui  presided  for  the  first 
time,  and  delivered  an  interesting  address. 

Prof.  Sangalli  read  a  paper  on  a  cause  of  Torticollis,  as  yet 
unknown. 

Dr.  Biffi  then  brought  forward  the  results  of  some  recent  researches 
on  inoculation  of  pulmonary  tubercle  which  he  had  made  in  conjunction 
with  Dr.  Yerga.  This  paper  gave  rise  to  some  observations  from 
Dr.  Bizzozero,  tending  to  show  the  apparent  discord  of  results  obtained 
in  this  matter  by  many  experimenters ;  this  opinion  was  confirmed  in 
a  few  words  by  Dr.  Verga. 

Prof.  Garovaglio  read  some  critical  notes  on  the  PladdUopsis  grappce, 
a  genus  of  Lichens  discovered  by  Dr.  Beltramini. 

Dr.  C.  Lombroso  made  a  communication  on  the  preventive  treat- 
ment of  Pellagra. 

The  society  then  passed  on  to  other  affairs  and  to  the  election  of 
members. 


NOTES  AND  MEMORANDA. 


■  o« 


Ironclads,  Present  and   Future. — The  following    is  a  correct 
account  of  the  paper  on  this  subject  read  in  the  theatre  of  the  United 
Service  Institution  on  Monday  fortnight  by  the  author,  Mr.  Charles 
F.  Henwood.    The  author  stated  that  the  country  possessed  in  all 
but  47  ironclads,  which  had  been  divided  by  the  Admiralty  into  no 
less  than  13  different  classes.     Such  a  classification  simply  exhibited 
what  a  medley  collection  we  possess.     It  had  been  stated  by  Sir  Wil- 
liam Fairbaim  that  '*  it  is  essential  that  the  steam  navy   of  this 
country  should  be  able  to  manoeuvre  at  sea  with  the  precision  of  a 
squadron  on  parade."     Our  present  ironclads  were  incapable  of  per- 
forming such  evolutions,  for  their  maximum  speeds  were  too  various — 
some  11  knots,  and   others  14  knots  at  sea ;  they  also  varied  con- 
siderably in  handiness,  the  long  ships  having  small  rudders,  while  the 
short  ships  have  large  rudders.     In  respect,  therefore,  of  squadron 
evolutions,   our  present  ironclad  navy  was  not  in  a  satisfactory  con- 
dition.   The  reader  pointed  out  defects  of  the  six  vessels  of  the  Auda- 
cious class,  especially  noting  the  fact  that  their  maindecks,  which  are 
only  4  ft.  above  the  water,  are  protected  simply  by  steel  plating 
-A-  in.  thick,  covered  with  a  wooden  deck  3^  in.  thick.    The  author 
further  argued  that  the  Captain  was,  on  the  whole,  superior  to  either 
the  HercvX^s  or  the  Monarclif  for  although  the  Hercules  was  more 
strongly  armour-plated  at  the  water-line,  her  battery  and  other  por- 
tions were  inferior  to  the  defensive  powers  of  the  Captain,    The 
Captain  and  the  Monarch  are  armed  with  four  600-pounder8,  and  two 
115-pounder8,  throwing  .a  broadside  of  2,515  lb.,  while  the  Hercules 
can  throw  but  2,0801b.    The  Captain  is  1,000  tons  smaller  than  the 
Hercules,  and  300-horse  power  less,  and  is  800  tons  smaller  than 
the  Monarch,  and  200-hor8e  power  less ;  and  taking  the  same  rate 
per  ton  and  horse-power  for  each,  the  Captain  would  cost  JBG2,800 
less  than   the  Monarch,  and  i277,220  less  than  the  Hercules.     The 
Ca/ptain,  therefore,    Mr.   Henwood   considers,   takes    her    place   at 
the    head  of    all    our  sea-going  ironclads,   as   the   most  powerful 
and  at  the  same  time  the  most  economical.     The  Devastation  and 
Thunderer  are  turret-vessels  without  masts  or  sails ;  they  are  to  carry 
four  600-pounders  in  two  turrets,  which  are  surrounded  by  a  breast- 
work invented  by  Captain  Coles  in  1865.     The  hull,  breastwork,  and 
turrets  will  be  plated  with  12  in.  of  solid  iron';  but  these  powerful  and 
costly  vessels  will  not  be  fast.  Their  estimated  speed  is  but  12  knots. 
The  speed  of  our  earliest  ironclads  is  14  knots,  which  speed  is  now 
maintained  by  most  of  our  Transatlantic  steamers.    The  latest  iron- 
clad ordered,  an  improved  Devastation,  named  the  Fury,  is  estimated 
to  have  13^  knots,  but  as  the  Thunderer,  to  be  built  at  Chatham,  is 
not  yet  laid  down,  it  would  be  wise  to  reconstruct  her  and  increase 
her  speed  from  12^  knots  to  at  least  18^,  the  same  as  the  Fury, 
TbLQ  author  further  stated  that  it  is  more  than  probable  that  within 
the  next  two  or  three  years  we  shall  possess  1,000-ponnder  guns,  for 
the  Bussian  Govsmment  do  already  possess  such  a  gun,  weighing 
50  tons,  throwing  projectiles  of  1,000  lb.  weight,  with  a  charge  of 
130  lb.  of  powder.    Again,  it  is  possible  that  the  hydraulic  propeller 
may  prove  more  suitable  for  ships  of  war  than  the  screw,  that  liquid 
fuel  may  supersede  coal  for  generating  steam,  and  that  an  efficient 
plan  for  sheathing  the  bottoms  of  our  iron  ships  with  zinc  may  be 
discovered.    Considering  Uiat  these  at  present  unsolved  problems  may 
and  undoubtedly  will,  cause  another  reconstruction  of  our  navy,  in- 
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«  of  ;eiZ,000,000  or  mora,  the  uitluir  bduTM  it 
«  to  1^  down  at  the  preactit  tuna  new  iioncUds  which  wiO 
take  two  or  three  jt»rt  to  complete,  at  a  ooit  oF  i!30D,000  apieev. 
Bst,  baTing  ragsrd  to  the  natjonal  neoaintr  lor  iocreaaiog  the 
nBBber  of  our  pteeent  irandad* — a  neMaait;  admitted  by  the  Ad- 
miiBltjr — we  might  ooDTett  the  beet  of  oar  screw  line-ot-battle  ahipi 
into  praetieaUr  m  gocd  ironeUd  tDRet-TcseaU  ■*  the  Devailotio.i, 
which  would  inTolve  but  ODe-third  the  oatla;  ia  tune  and  monej. 
At  the  tame  time,  a  portum  of  the  money  thas  aarad  might,  with  ad' 
nuitaiB  to  the  coostry,  be  erpended  in  mating  jodicioiu  and  ei- 
haiutiTe  experimanta  for  aolnng  the  above  qneatioiu.  Thoa  ibonld 
wa  lecnn  real  economy  with  ef&ciancy. 

Biaao'*  Solptaln  in  Britiah  S«aa, — We  learn  from  a  contempo- 
rary  a  female  of  "  Biaao'i  Dolphin"  (Graii<j,us  Ri.'Aoa.iue),  nearly 
12  It.  Iraif,  waa  caught  on  the  ooatt  near  Plymouth,  on  thJe  28tb  of 
Febmaiy.  Ilia  apaciae  a^pean  to  be  neaily  confined  to  the  Mediter- 
ranean aaaa.  Then  ia  on  record  only  one  inataooe  of  its  bating  been 
foDBd  on  thii  coait  before,  which  reata  on  the  antbority  of  a  ihul]  dia- 
corerad  by  Ur.  Betty,  which  he  aent  to  the  BritiBh  Hnaeom.  The 
animal  haa  a  very  ronnded  head,  with  a  TSty  alight  indioation  of  a 
beak  like  the  "  (ilobs-headed  whale,"  QlobviCffha^Ki  twiiieval  (F), — a 
lery  high  donal  ta>,  and  long,  slender,  aickle-ah^>ed,  pectoral  flni. 
It  ia  of  a  gtey  and  whit«  mottled  appearance,  with  a  nmnber  of 
Bcratchea  in  varioiu  directiona  on  tbe  aotface.  The  animal  wse  aent 
to  the  Columbia  Uariwt,  and  lold  toaman  who  exhibited  it  abont  the 
■treeta,  calling  it  "a  crosa  between  a  ihark  and  a  whale."  Mr.Flower 
will  pnbliab  it*  anatomy,  and  the  apecimeu  will  be  placed  in  the  British 
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Olaagow  Philosophical  Society,  8  p.m.    "Notes  upon  the  Appearance 

and  Chemical  Cooatltntion  of  Ancient  Olan  found  tn  Tombi  in  the 

Island  of  Cyprus,"  by  Mr.  John  M.  Thomson.      "On  tbs  recent 

Progreas  of  the  livn  Mannfacture  in  Cloaland,"  by  Mr.  John  Mayer. 
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Oabert  Salvin.  "  Exhibition  ota  Metiunorphoaed  AioloO,"  by  Mr.  W. 

B.  Tegetmeier.     "  On  two  rare  ■pecles  of  Pheasanta  recently  added 

to  the  Society's  collection ''  by  Mr.  Sclnter. 

Royal  Institution,  3  p.m.     "  Chemistry  of  Vecratable  Producla."  by  Prof. 
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proud  to  be  Expended  for  RallnayB  in  India,"  by  Ueut..O*neTal 
Sir  Arthur  Cotton. 
Clinical  Society    8.30  p,ni.      "Atrophy  of  Brain,  with  vary  low  Tom- 

Brature,"  by  Dr.  Qreenhow.  "Imperforate  Anui."  by  Mr.  C. 
Jath.  "Keloid  ofAlibert,"  by  Dr.  Duckworth.  "Fatal  Epileptic 
Stupor,"  by  Dr.  Handfleld  Jones.  "Artificial  Respiration  in  apparent 
Death  from  Epileptold  Fits,"  by  Dr.  Leored  for  Dr.  H.  Jones, 

SATURDAY,  aath. 

U  the  Sun,"  by  Hr.  Lockyer> 
MONDAY,  Z8th. 
Royal  Oeonwhical  Society,  8.30  p.m. 
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Sodety,  Sanilary  and  Social   Eeooomy  Sactini, 
fecta  m   House   Constnclion,"    by  Mr.   E.  H. 


Elect Bo-THKRAPiUTioa. — "A.  IL"— We  could  q 
rcaulta  yon  describe,  prorided  that  the  current  used  was  that  oi 
ordinary  galranic  battery,  or  wh      '     ' 
We  beUeie,  as  we  know  from  • 
known  as  fiimdijatiai 


that  the 


We  have  seen  yi 


istrated  that  the  o 
produces  in 

rtoug  forms  of  THUiralgia  reliered  by  the  appIicitiiHi  of 
ent,  but  we  belieye  that  the  only  socoe^al  method  of 
deefina;  with  these  cases  is  by  the  bypodormic  intndoctioD  of  metplus 
with  t£e  sab-cutaneous  syringe. 

Sib  W.  Thohboh  v.  Qboloot.— "D.  G.  W."— Commmucatieo  m 
duly  reoeiyed.    "  De  gustibus,"  &c 

Socifiri  Vii'DOBi  DM  Scinrcis   JiiTcaiusa.—"  E.  B."— Our  bat 
thanks  for  the  letter.     The  propoasl  shall  be  hud  before  our  pnbliihsn. 
Copies  fob  CrecCLinOS. — "W.  K." — Letter  receired. 
Bosros   SociBTY   OF   NiTCEiL  HiSTOBT.— "R  B. "— We  are  muoh 
obUged  for  the  communication.     The  works  were  duly  reoelred. 

LliniEiN  Soclrrr.— "B.  K."  — Commnnicatiaa  recuiad.  Why  do 
you  not  send  us  notice  of  the  papers  to  be  read,  and  brief  reports  of  the 
meetings! 

Abtrosoht  and  its  Prophet.— "A.  P."— Mr.  John  Hampden  etarts 
a  wager  between  God's  sdaooa  and  man's,  and  backs  the  fonosr  with 
£fi00  I :      If  old  Hoaea  Bi^ow  oould  only  get  bold  of  this,  it  woold  ei- 


'.  Robinson    altogether. 


Geolooistb'  i 
warded  to  you. 

BmneB  Aosociatios  Report.—"  H.  H."— As  the  yolume  of  Hepoits 
Is  now  publisbeil,  there  would  be  no  use  in  reproducing  the  paper.  Yn 
hare  not  mentioned  the  subject. 

Machine. MAUI  JewiuehI. — Mr.  Streeler's  interesting  pamphlet  hu 
reached  us.  We  shall  have  something  to  say  of  it  in  sn  ea^y  number. 

AbTbsiMaM  QoU). — The  Moimen  sent  is  moat  curious  and  interesting. 
It  defies  detection  from  gold  by  ordinary  taile,  such  as  colour  and  wngfat 
The  workmanship  too  Is  good.    It  shall  be  notiood  in  our  oeit. 

~  ~~  i  in  our  next 

"J.   B."— Your  letter 


I." — Copy  ivceired.    Proof  wis  fo 


—Too  late  for  this  nnmber.     In  our  neil 


NOTKES, 

All  persons  failing  to  obtain  a  regular  supply  of  this  journal  tbrcu^ 
"    '    '       ■  '    prompt  receipt  upon  the  day  of  pubHcs- 

id  addreBS  to  the  publishers,  at  7S,  Gzmi 

. ,  _     littance  in  accordance  with  thosuljdneii 

modified  scale  of  subsaription  (which  includea  postage),  ill. — 

£.  s.   d. 

One  Year's  SubscripUon   0  I7    6 

Half     „  „  0    8    0 

Quarter  „ 0    6    0 

Sabacilptione  in  all  casee  to  be  paid  in  sdnnce. 
These  tertns  practically  aboUsh  the  charge  for  postage,  and  thaw  at 
olir  readers  who  haye  hitherto  been  inconyenien(»d  by  the  ^wthy  or 
Inattention  of  (heir  newsagents  will  henoeforiii  be  eayed  bonblei  annoy- 
ance, and  extra  coM  in  procuring  this  jotimaJ. 

The  PtJBUBHEM  OS  Scientitic  Opibion  will  be  happy  to  forwards 
prepaid  poroel  of  Prospectusee,  &c.,  to  any  subsoribeii  who  win  inttnrt 
nemacdyee  in  drenlatiog  them  among  their  friends. 


Htfoh  80,  1870.] 
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DBMONSTBATIONS  VEB8U8  LECTURES. 

|KE  fact  that  a  namber  of  artisans  were  last  week 
shown  oyer  the  British  Maseam  by  Professor 
Owen  and  Mr.  Woodward  is  symptomatic  of  the 
great  educational  revolution  through  which  we 
are  now  passing.  It  shows  ns  that  the  principle 
of  object-teaching  is  getting  beyond  the  mere  sphere  of  chil- 
dren's schools,  and  that  an  idea  is  now  at  last  being  recognized 
of  the  necessity  for  demonstration  in  the  teaching  of  scientific 
subjects.  The  visit  which  Professor  Morris  and  the  members 
of  tiie  Geologists'  Association  paid  to  the  Museum  is  a  fact  in 
the  same  direction.  There  cannot  be  the  smallest  doubt  that, 
as  Science  is  now  taught  in  the  greater  number  of  even  Scien- 
tific Institutions,  the  general  result  is  "  cram."  The  students 
yawn  and  gape,  and  try  to  keep  awake  while  a  lecturer  is 
drowsily  and  drearily  intoning  a  discourse  which  he  delivers 
from  manuscript,  and  save  that  now  and  then,  when  a  diagram 
is  referred  to  or  a  "  stock  "  specimen  is  lifted  up  and  replaced 
on  the  table,  there  is  really  nothing  to  convey  to  the  student 
any  realization  of  the  subject.  How  is  it  to  be  expected  that 
any  good  can  come  of  such  a  system  P  The  pupil  very  seldom 
bandies  and  examines  a  third  of  the  objects  concerning  whose 
history  and  characters  he  has  to  strain  his  memory,  and  in  not 
one  case  in  a  thousand  is  he  shown  how  to  make  re- 
searches on  his  own  account.  This  latter  is  a  point  of 
real  importance,  and  one  which  we  know  is  much  neg- 
lected in  *  our  schools  of  Science.  There  are,  of  course, 
now  and  then  young  men  of  wonderful  energy  who, 
striving  against  no  end  of  difficulties,  will  try  to  make  out 
for  themselves  whether  the  statements  made  in  the  lectures  be 
really  true  or  not.  These  afterwards  become  discoverers ;  but 
surely  their  teacher  is  hardly  to  be  credited  with  the  fact,  for 
such  men  would  assuredly  have  turned  to  original  research  by 
the  force  of  their  very  natures.  But  how  many  are  there  even 
now  attending  soientifio  lectures  who  would  also  distinguish 
themselves  as  investigators  where  they  only  shown  the  way  P 
We  venture  to  say  hundreds.  And  this  is  why  we  would  wish 
to  see  less  of  lectures  and  more  of  demonstration  in  our  Science 
schools.  As  it  is,  there  is  far  too  much  of  written  discourses, 
black-boards,  and  diagrams. 

A  very  distiuguished  examiner  in  one  of  our  universities  not 
long  ago  said  to  us,  "I  note  the  absence  of  demonstrative 
teaching,  especially  in  our  medical  schools.  Very  few  of  the 
candidates  for  degrees  know  anything  of  reaUy  practical  phy- 
siology. They  can  write  volumes  on  the  nature  of  vital  force 
or  the  theory  of  refiex  action,  but  if  asked  what  will  be  the 
effect  of  an  injury  to  the  spinal  cord  at  this  or  that  point,  I 
notice  that  they  are  often  puzzled."  In  the  truth  of  this  state- 
ment we  have  the  most  implicit  belief.  Physiology  is  almost 
untaught  in  England.  Microscopic  Anatomy  is  nearly  as  little 
taught,  save  in  one  or  two  schools.  That  is,  they  are  not  dealt 
with  as  they  should  be.  Experiments  are  not  made  in  the 
one  case,  and  the  student  is  not  shown  the  microscopic  struc- 
tures in  the  other.  In  hardly  any  instance  does  the  student 
learn  how  to  conduct  practical  inquiries  on  his  own  account. 

The  branches  of  Science  in  which  demonstration  is  so  much 
neglected  are  the  natural  and  not  the  physical.  Physics  and 
Chemistry  are  taught  in  a  thoroughly  demonstrative  manner 
in  most  of  our  schools,  and  in  some  Uiere  is  an  attempt  made 
to  teach  the  student  methods  of  original  research.  But  in 
Geology,  PalsBontology,  Botany,  Zoology,  Physiology,  and 
Histology,  there  is  nothing  like  adequate  demonstration al  teach- 
ing in  any  of  our  schools.  A  few  specimens  are  arranged  on 
the  table,  and  diagrams  hang  on  the  wall ;  there  is  a  black- 
board and  chalk,  but  in  too  many  cases  the  lecture  is  delivered 
from  paper. 

We  should  like  to  be  able  to  say  in  a  few  years  Nous  avona 
change  tout  ceJa,     Could  not  the  Professorial  method  be  en- 


tirely abolished,  and  a  combination  of  the  tutorial  plan  and 
the  demonstrational  be  adopted  P  If  this  could  be  achieved. 
Science  would  make  immense  advances  in  this  country ;  for  not 
only  would  those  who  study  it  understand  their  subject  and 
feel  an  interest  in  it  impossible  under  the  existing  system, 
but,  by  a  little  additional  exertion  on  the  part  of  the  teacher,  a 
very  large  proportion  of  his  class  might  be  shown  the  way  to 
conduct  original  investigations ;  and  it  is  only  by  such  work 
tbat  the  value  of  Science  in  education  can  be  appreciated. 

We  know  that  there  are  some  of  our  leading  teachers  in 
Science  who  already  do  all,  or  nearly  all,  that  we  have  sug- 
gested, but  they  are  the  few,  and  we  should  like  to  see  them 
the  many. 


THE  WEEK. 


-•«•- 


Since  openiog  tliii  department,  we  hare  received  so  mueh  MBietance  from 
friendly  correApondente  in  different  parte  of  the  world,  that  we  ere  led  to 
bdliere  tbat  oar  readers  may,  with  very  little  trouble  to  themseWes,  aid  ne 
in  making  "  The  Week  "  a  most  oomprehensiTe  record  of  current  events  in 
the  scientific  world.  We  therefore  appeal  to  all  our  friends  to  lend  ns,  not 
merely  their  **  ears,"  but  their  hands,  and  to  send  us  any  weekly  '' iottings  " 
of  interest  relative  to  matters  occurring  in  their  neiehbourhood.  "The 
smallest  contribution"  will  be  accepted,  and,  seriously,  the  briefer  and  more 
terse  the  notes  are  the  better.    Secretaries  of  societies,  metropolitan  and 

grovincial,  librarians,  curators,  lecturers,  and  tesoheri ,  may  all  do  something 
I  their  tun. 

SCIENTIFIC  Commission  of  a  most  remarkable 
character  has  originated  in  Russia.  A  number  of 
Bnssian  savants  are  about  to  set  out  on  a  tour  over 
Europe,  and  possibly  America,  with  the  object  of 
studying  the  progress  of  the  Sciences  in  all  their  various 
branches.  This  Commission  will  consist  of  the  ordinary  Pro- 
fessors of  the  University  of  Kiew — Professors  Chronszcewsky, 
Kowalewsky,  and  Hibel ;  of  the  Grand  Master  of  the  Univer- 
sity of  Dorpat — M.  Kepen ;  of  Professors  Prachoff  and  Bara- 
niecky  of  the  University  of  St.  Petersburg ;  of  M.  Sobler,  Pro- 
fessor in  the  University  of  Moscow ;  of  Professors  Wladiniwoff 
and  Kolosoff,  of  the  University  of  Charkoff;  and  lastly,  of 
MM.  Brandt  and  He,  Professors  of  Surgery  in  St.  Petersburg 
and  Kasan.  The  further  plans  of  the  Commission  have  not 
yet  been  published. 

Mb.  Biet  informs  us  that  twelve  months'  observations  of  the 
spots  on  the  floor  of  the  lunar  crater  Plato  are  just  completed. 
The  number  of  observations  amounts  to  771,  the  number  of  spots 
on  the  floor  being  35.  The  curves  of  visibility  of  14  spots  have 
been  projected  with  a  result  strongly  indicative  of  an  inter* 
rtvittent  action  similar  to  that  manifested  by  terrestrial  volca* 
noes.  Some  of  the  spots  selected  have  not  been  seen  for  four 
consecutive  lunations,  after  which  they  have  again  become 
visible. 

Db.  M'Nab  has  been  appointed  Professor  of  Natural  His- 
tory in  the  Boyal  Agricultural  College,  Cirencester.  We  do 
not  know  whether  we  may  congratulate  Dr.  M'Nab  on  his 
appointment  to  Cirencester,  but  we  certainly  congratulate  the 
College  on  its  obtaining  so  distinguished  and  hardworking  a 
student  of  botany  and  vegetable  histology. 

We  stated  some  time  since  that  there  were  fifty-three  candi- 
dates for  the  fifteen  fellowships  of  the  Royal  Society.  We 
can  now  supply  the  names,  no  less  than  twenty -one  of  which 
are  those  of  medical  men : — William  Baker,  C.B. ;  E.  M.  Barry, 
R.A. ;  Rev.  Francis  Bashworth,  B.D.  ;  B.  E.  Brodhurst, 
F.R.C.S. ;  Samuel  Brown,  P.LA.;  James  Brunlees,  C.E. ; 
F.  T.  Buckland,  M.R.C.S.;  G.  W.  Callender,  F.R.C.S.;  Com- 
mander William  Chimmo,  R.N.;  F.  Le  G.  Clark,  F.R.C.S.; 
Henry  Dircks;  Alexander  Fleming,  M.D.;  P.  Le  N.  Foster, 
M.A. ;  Sir  Charles  Fox,  C.E.;  William  Fronde,  MA.;  T.  M. 
Goodeve,  MA. ;  E.  H.  Greenhow,  M.D. ;  E.  T.  Higgins, 
M.R.C.S. ;  Rev.  Thomas  Hinoks.  B  A. ;  Charles  Home  ;  Rev. 
A.  Hume,  LL.D. ;  James  Jago,  M.D.;  W.  S.  Jevons,  M.A.; 
George  Johnson,  M.D.;   M.  K.  King,  M.D.;  J,  A.  Langridgc, 
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C.E. ;  N.  S.  Maskeljrne,  M. A. ;  M.  T.  Mastera,  M.D. ;  Major 
r.  G.  Montgomerie,  E.E.;  Alfred  Newton,  M.A.;  Andrew 
Noble;  Thomas  Nnnneley,  F.R.C.S.;  E.  L.  Ormerod,  M.D.; 
Captain  Sherard  Osborn,  R.N. ;  Rev.  Steven  Parkinson,  B.D. ; 
Captain  R.  M.  Parsons,  R.B. ;  W.  0.  Priestley,  M.D. ;  C.  B. 
Radcliffe,  M.D. ;  W.  H.  Ransom,  M.D. ;  E.  J.  Reed,  C.B. ; 
W.  J.  Rassell,  Ph.D.;  R.  H.  Scott;  John  Shortt,  M.D.;  Ed- 
ward Thomas;  C.  F.  Varley,  C.E.;  G.  F.  Verdon,  O.B.; 
Aogastas  Voelcker.  Ph.D. ;  Viscount  Walden,  P.Z.S ;  G.  0. 
Wallich,  M.D.;  A.  T.  F.  Waters,  M.D. ;  Samuel  Wilks,M.D.; 
Captain  C.  W.  Wilson,  R.B. ;  and  John  Wood,  F.R.C.S. 

Tjie  unpleasant  quarrels  and  general  state  of  insubordination 
lately  reported  as  existing  in  Queen's  College,  Galway,  appear 
to  have  undergone  no  abatement.  The  latest  news  we  hear  is 
that  Mr.  Ward,  the  demonstrator  of  anatomy,  has  resigned  his 
post.  In  a  letter  which  that  gentleman  has  addressed  to  the 
President  of  Queen's  College,  Galway,  he  declares,  a  propos  of 
the  charges  brought  against  some  of  the  Professors  conducting 
the  Clinical  Department  of  the  Medical  School,  that  these 
were  snch  as  no  man  connected  with  that  school  conld  safely 
contradict ;  and  he  concludes  by  saying  that  he  has  strong 
opinions  on  the  way  in  which  some  medical  Professors  dis- 
charge the  duties  of  medical  education,  and  that  it  may  be 
soon  time  for  him  to  express  them ;  but  that,  meanwhile,  he 
feels  it  impossible  to  hold  his  office  in  the  existing  state  of 
things.  This  really  looks  as  though  a  searching  public  inquiry 
were  necessary.  We  think  that  the  College  authorities,  who 
can,  no  doubt,  justify  the  somewhat  severe  course  they  have 
lately  adopted,  should  be  the  first  to  court  inquiry  into  the 
justice  of  the  measures  pursued  by  them.  The  present  con- 
dition of  houUversement  is  one  most  detrimental  to  the  interests 
of  certainly  as  good  a  scientific  school  as  there  is  in  the 
kingdom. 

At  last  there  is  some  fair  prospect  of  the  establishment  of 
a  Royal  Society  of  Medicine  in  London.  The  adjourned 
meeting  of  the  Royal  Medical  and  Chirurgical  Society  was  held 
on  the  14th  inst,  to  consider  the  resolutions  proposed  by  the 
committee  of  delegates  to  promote  an  amalgamation  of  various 
Medical  Societies.  The  proceedings  were  altogether  of  a  formal 
character,  only  a  few  verbal  alterations  being  made  in  some  of 
the  resolutions  which  in  no  way  altered  their  sense ;  and  they 
all  were  adopted  with  nearly  complete  unaniminity.  The  only 
important  modification,  therefore,  which  has  been  made  in  the 
scheme  sent  up  by  the  committee  of  delegates,  consists  in  the 
reunion  of  Medicine  and  Surgery  in  a  Medico- Chirurgical 
Section,  and  the  formation  of  a  Physiological  and  Anatomical 
Section ;  so  that  the  sections  proposed  to  be  formed  are  pre- 
cisely the  same  as  originally  agreed  upon  by  the  Society  at  its 
meeting  in  May  last.  We  have  heard  nothing,  however,  of  the 
establishment  of  a  Therapeutical  Section,  and  we  must  confess 
that  in  the  opinion  of  very  many  of  the  younger  members  of 
the  profession  snch  a  section  is  much  required. 

It  may  interest  those  of  our  readers  who  sided  with  us  in 
the  view  we  took  concerning  the  proposed  abolition  of  the  chair 
of  the  late  Professor  Penny  to  know  that  a  brief  but  feeling 
memoir  of  the  Professor  has  just  been  written  by  Dr.  James 
Adams.     The  pamphlet  is  printed  for  private  circulation. 

The  Society  of  Arts  has  undertaken  a  task  which  cannot  but 
bo  attended  with  the  very  best  results,  and  for  which  it  merits 
the  highest  praise.  It  has  published,  as  a  supplement  to  its 
Jotimal,  a  statistical  account,  accompanied  by  a  map  or  plan 
of  the  educational — or  rather  non -educational — character  of 
one  square  mile  of  the  East-end  of  London.  In  this  we  find 
stated  the  population,  the  number  of  schools  receiving  Govern- 
ment grants ;  the  number  of  schools  receiving  Government 
inspection  but  no  grants ;  the  number  of  schools  not  inspected ; 
the  number  of  schools  proposed  to  be  enlarged ;  and,  lastly, 
the  number  of  new  schools  proposed.  In  this  square  mile  there 
are  165  public-houses  and  166  beer-houses,  and  the  estimated 


amount  annually  spent  in  them  by  these  very  poor  people  ii 
not  less  than  £4<50,000.  If  one  penny  out  of  every  eight  nov 
spent  in  drink  were  put  by  for  one  year,  the  amount  raised 
would  more  than  build  the  schools  required,  and  one  penny  ont 
of  every  twenty-eight  would  keep  them  up  efficiently,  without 
any  Government  aid  or  assistance  from  charity. 

Those  who  occasionally  travel  to  Dublin  or  Edinburgh  by 
the  night  mails  know  how  pleasant  it  is  to  procure  a  pair  of 
cross-sticks  from  the  guard,  and  covering  them  with  cushions, 
thus  to  make  a  sort  of  couch  on  which  even  disturbed  rest  can 
be  had  for  an  hour  at  a  time.  Such  travellers  will  be  delighted 
to  hear  of  a  new  proposal  which  the  Builder  describes  .-—Mr. 
Howlison,  of  Glasgow,  proposes  to  make  use  of  the  existing 
compartments  of  rail  way -carriages,  his  arrangement  permitting 
them  to  be  used  cither  for  sitting  or  sleeping,  at  the  will  of  the 
passengers.  Unless  when  used  for  sleeping,  the  compartments 
will  present  almost  exactly  their  present  appearance,  and  the 
sleeping  arrangement  will  consist,  in  first-class  carriages  of  one 
shelf,  in  second-class  carriages  of  two  shelves,  placed  at  eqnal 
distances  above  the  present  seats,  of  equal  breadth  with 
them,  and  extending  in  the  same  direction.  The  arrangement 
is,  in  short,  similar  to  that  of  berths  in  ships ;  and  the  railiray 
berths  may  be  made  equally,  if  not  more,  commodious.  Under 
this  system  a  first-class  compartment  could  hold  only  four,  and 
a  second-class  six,  passengers. 

Attempts  are  being  made  in  France  to  cultivate  the  Chinese 
primrose  in  the  open  air.  It  is  known,  says  the  Qardenen' 
Chronicle,  that  the  plants  grow  freely  in  China  and  Corea,  in 
colder  latitudes  than  those  of  France,  the  sloping  sides  of  the 
valleys  being  in  many  cases  covered  with  them.  A*n  amateur 
gardener,  in  order  to  try  the  robustness  of  this  primrose,  left  a 
root  out  against  the  foot  of  a  north  wall,  during  the  whole  oS 
the  month  of  January  last,  which  was  not  at  all  warm,  and  it 
was  not  destroyed.  This,  of  course,  does  not  prove  much,  but 
it  just  holds  out  a  hope  of  the  possibility  of  acclimatizing  this 
very  charming  and  early  flower ;  and  if  horticulturists  suc- 
ceed in  growing  it  out  of  doors  in  the  north  or  centre  of  France, 
those  of  the  south  of  England  may  do  the  same. 

Ma.  Foley,  the  sculptor,  has  received  the  commission  for 
the  Faraday  memorial.  The  work,  when  finished,  will  be 
placed  in  the  British  Museum,  where,  in  the  hall,  a  fitting 
sepulchre  (!)  will  be  found  for  it.  Truly,  "  He  that  humbleth 
himself  is  exalted," — at  least,  in  England. 

The  British  Medical  Jowmal  tells  us  that  M.  F^lix  Bouband 
has  just  started  a  new  medical  journal.  It  is  "  cau^rme  et 
tindyre  ";  so  that  it  is  evidently  intended  as  an  organ  of  medioo- 
political  opinions,  as  well  as  of  medical  science.  The  ordinary 
medical  journals  do  not  pay  caution-money  or  stamp-duty,  and 
are  consequently  legally  disqualified  from  treating  political 
questions.  The  name  of  the  new  journal  is  UOpinum 
Medicate, 

Da.  Sakdebson  and  Mr.  Hulke  have  resigned  their  joint 
lectureship  gn  Physiology  at  the  Middlesex  Hospital  Medical 
College.  This  is  a  serious  blow  to  the  prospect  of  a  medical 
school  which  was,  of  late  years,  commencing  to  be  prosperous. 
The  loss  of  two  such  genuine  labourers  in  the  field  of  science 
as  Mr.  Hulke  and  Dr.  Burden- Sanderson  cannot  easily  be  re- 
paired. 

It  is  stated  on  authority  that  Mr.  W.  Egerton  Hubbard's 
prizes,  offered  through  the  medium  of  the  Royal  Horticultural 
Society,  have  been  awarded  as  follows : — For  an  Essay  on 
Cottage  Gardening,  the  prize  of  £5  to  Mr.  E.  W.  Badger, 
Midland  Counties  Herald,  Birmingham  ;  for  an  Essay  on 
"Window  Gardening,  the  prize  of  £3  to  Mr.  H.  Buttery,  Clap- 
ham.  For  the  former  prize  thirty -four  essays  were  sent  in,  of 
which  number  those  from  Mr.  W.  P.  Ayres,  Nottingham,  and 
Mr.  E.  Luckhurst,  Egerton  House  Grardens,  Kent,  were  highly 
commended ;  and  those  from  Mr.  D.  T.  Fish,  Hardwicke  Honse^ 
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Bary  St.  Edmund's ;  Mr.  A.  Meikle,  Bead  Hall,  Whalley ;  Mr. 
P.  Grieye,  Culford  ;  and  Mr.  W,  Earley,  Digswell,  were  seve- 
rally commended.  For  the  window  gardening  prize  eighteen 
essays  were  contributed,  that  from  Mr.  D.  T.  Fish  being  highly 
commended,  and  those  from  Mr.  E.  Lackhui*st,  Egerton  House 
Gardens ;  Mr.  A.  Meikle,  Bead  Hall ;  and  Mr.  W.  Moss,  Shel- 
field,  Wickham,  Hants,  were  commended. 

The  fourth  grand  State  fair  of  the  Mechanics  and  Agricul- 
tural Fair  Association  of  Louisiana  will  be  held  at  New 
Orleans  in  April  of  this  year,  commencing  Saturday,  the  23rd, 
and  continuing  nine  days.  The  fair  will  be  held  on  the  exten- 
sive grounds  of  the  association  in  the  above  city,  and  a  greatly 
enlarged  list  of  premiums  is  offered.  Visitors  and  exhibitors 
are  invited  from  every  section  of  America.  It  is  announced 
that  railroads,  steamships,  and  other  transportation  lines  will 
carry  exhibitors  and  their  wares  at  half  price.  The  secretary 
of  the  association  is  Mr.  Luther  Homes,  who  may  be  addressed 
by  those  who  wish  for  further  information. 

The  season  of  the  Boyal  Botanic  Society  commences  to-day 
with  an  exhibition  of  spring  flowers. 

A  KEW  discovery  of  coal  in  the  Brazil  is  just  announced. 
B.  Yon  Brause  states  that  he  has  discovered  coal  of  very  good 
quality  in  the  Santa  Cartharina,  near  Ararangua.  The  seam 
which  crops  out  has  been  explored  for  a  distance  of  some 
thirty  miles,  and  found  to  be  of  an  average  thickness  of  one 
metre.  This  coal  has  been  thoroughly  tested  and  analyzed  by 
Dr.  Netto,  of  Bio  de  Janeiro,  and  is  interesting  as  one  of  the 
very  few  instances  of  a  true  coal  occurring  in  a  recent  geo- 
logical formation,  although  in  the  United  States  and  in 
Hanover  (on  the  very  borders  of  the  Netherlands)  two  or  three 
such  occurrences  are  on  record.  The  coal  here  alluded  to  is 
an  excellent  quality  of  gas-coal. 

The  Isthmus  of  Corinth  is  at  last  to  be  cut  through  ;  it  is 
to  he  "  Lessepsed,"  but  not  by  Lesseps.  The  undertaking  is 
conceded,  by  a  decree  of  February  9th,  ult.,  to  Mr.  Maxime 
Chollet.  The  works  are  to  be  commenced  within  eighteen 
months,  and  to  be  completed  within  six  years ;  the  depth  to  be 
7'80  metres  =  25^  ft.  Bates,  as  for  the  Suez  Canal,  to  be 
levied  on  ships  only,  goods  being  free.  The  Government  grants 
to  the  concessionnaires  all  the  land  necessary  for  the  canal,  and 
5,000  hectares  =  12,350  acres,  on  each  side ;  also  the  privilege 
of  working  the  mines,  quarries,  and  forests  of  the  State  situate 
within  a  distance  of  30  kilometres  =  19  miles,  on  either  side  of 
the  canal. 

The  Boyal  Dublin  Society  has  commenced  its  session  for  the 
deliyery  of  popular  scientific  lectures.  Some  of  last  year's  courses, 
reproduced  in  Scientific  Opinion,  were  of  the  deepest  interest. 
Mr.Huggins  has  already  given  one  of  the  present  course  of  lectures 
"  On  Becent  Solar  and  Stellar  Discoveries."  Amongst  others 
it  is  announced  that  Dr.  B.  M'Donnell  will  give  a  lecture  "On 
Phosphorescence  and  Fluorescence ;"  Professor  Hull,  "  On  the 
Coal-fields  of  Great  Britain ;"  Dr.  Wyville  Thomson,  "  On  the 
Deep-sea  Soundings  during  the  Cruise  of  the  Forcv/pine  ;*'  Dr. 
Humphrey  Minchin,  "On  some  interesting  Phenomena  of 
Sound ; "  and  Dr.  J.  Emerson  Beynolds, "  On  Ozone,  its  Nature, 
Properties,  and  Uses." 

On  Friday  evening  next.  Dr.  Hyde  Clarke  will  open  a  Con- 
ference at  the  Society  of  Arts  "  On  the  Through  Boute  to 
India."  The  chair  will  be  taken  at  8  o'clock.  Members  and 
their  friends  are  invited  to  attend. 

We  believe  that  the  Horticultural  Society  has  made  arrange- 
ments by  whicl^  it  will  retain  a  portion  of  the  old  Chiswick 
Garden.  It  is  said  that  the  terms  of  the  arrangement  are 
Tery  satisfactory. 

The  Medical  Scientific  School  at  Swing's  College  is  about  to 
undergo  serious  changes.  Sir  William  Fergusson  resigns  his  chair 
of  Systematic  Surgery,  and  Mr.  Partridge  hia  appointment  as 


surgeon  to  the  hospital.  Sir  William  will,  however,  be  appointed 
Professor  of  Clinical  Surgery ;  while  Mr.  Partridge  still  retains 
the  chair  of  Anatomy.  Mr.  Wood  is  expected  to  succeed  Sir 
William  Fergusson  as  Professor  of  Systematic  Surgery. 

The  first  of  the  series  of  Annual  International  Exhibitions 
of  selected  works  of  Fine  and  Indastrial  Art  and  Scientific 
Inventions  will  be  opened  at  South  Kensington,  London,  on 
Monday,  the  Ist  of  May,  1871,  and  closed  on  Saturday,  the 
30th  September,  1871. 

The  result  of  some  recent  American  microscopical  examina- 
tions does  not  favour  Dr.  Tyndairs  views.  The  dust  obtained 
from  the  places  of  amusement  in  New  York  has  been  analyzed 
by  the  scientific  officers  of  the  Metropolitan  Board  of  Health. 
Over  one  hundred  specimens  of  the  particles  floating  in  the  air 
and  falling  as  dust,  were  collected  on  plates  of  glass,  and  were 
I  examined  under  the  microscope.  The  proportions  of  the  dif- 
ferent ingredients  varied,  but  the  same  substances  were  found  in 
all  the  specimens.  The  composition  of  the  matter  subjected  to  the 
microscope  was  as  follows : — "  The  dust  of  the  streets  in  its  finer  or 
coarser  particles,  according  to  the  height  at  which  it  had  been 
collected,  with  a  large  p]*oportion  of  organic  elements ;  par- 
ticles of  sand,  of  quartz  and  feldspar ;  of  carbon,  from  coal- 
dust  and  lampblack ;  fibres  of  wool  and  cotton  of  various 
tints ;  epidermic  scales ;  granules  of  starch,  of  wheat,  mainly 
the  tissues  of  plants ;  the  epidermic  tissue,  recognized  by  the 
stomata  or  breathing  pores;  vegetable  ducta  and  fibres,  with 
spiral  markings ;  vegetable  hairs  or  down,  either  single  or  in 
tufts  of  four  or  eight,  and  of  great  variety,  and  three  distinct 
kinds  of  pollens.  Fungi  were  abundant,  from  mere  micrococcus 
granules  to  filaments  of  mould.  When  water  was  added  to  a 
portion  of  dust  from  whatever  source,  and  exposed  in  a  test- 
tube  to  sunlight  or  heat  for  a  few  hours,  vibriones  and  bacteria 
made  their  appearance. 

We  understand  that  a  new  edition  of  a  work,  entitled  The 
Honeyhee :  its  Natural  History,  Physiologijf  and  Management, 
by  Ed.  Bevan,  M.D.,  revised  and  enlarged,  with  copious  illus- 
trations, by  Wm.  Augustus  Munn,  F.B.H.S.,  &c.,  is  in  tho 
press,  and  shortly  will  appear. 

Dr.  Both  has  issued  a  pamphlet,  addressed  apparently  to  tho 
Government,  in  which  he  urges  the  claims  of  physical  education 
to  rank  with  reading,  writing,  and  arithmetic  in  schools.  Wc 
do  not,  however,  exactly  comprehend  what  Dr.  Both  means  to 
include  under  physical  education.  Clearly  it  is  not  physics. 
We  fiajicy  he  means  hygiene ;  but  we  are  in  doubt  whether  the 
movement-cure  or  athletics  is  not  also  intended. 

The  French  Academy  of  Medicine  has  been  doing  honour  to 
the  press.  At  its  meeting  on  the  15th  it  elected  M.  Am6dce 
.  Latour,  many  years  editor  of  L* Union  Medicate ,  to  the  honorary 
rank  of  Associate.  This  may  fairly  be  regarded  as  a  compli- 
ment paid  to  the  medical  press  of  Paris  in  the  person  of  one  of 
its  most  worthy  representatives. 

The  Atlumamm  states  that  M.  Andrd  Lcroy,  of  Antwerp, 
is  engaged  on  a  Dictionary  of  Pomology ;  three  large  volumes 
are  ready,  and  treat  of  pears,  apples,  quinces,  service-trees,  and 
medlars.  Two  more  volumes  will  complete  the  work,  one  of 
which  will  treat  of  stone-fruits,  the  other  of  grapes  and  miscel- 
laneous fruits.  Each  species  of  fruit  is  treated  in  an  elaborate 
way,  and  to  the  mode  of  its  culture  is  prefixed  a  history  of  its 
culture  (besides  several  types  of  each  variety — 915  varieties  of 
pears  are  described),  and  each  description  is  accompanied  by  a 
woodcut. 

On  Saturday  the  members  of  Working  Men's  Clubs  visited 
the  British  Museum,  under  the  guidance  of  Professor  Owen 
and  Mr.  Henry  Woodward.  Professor  Owen  explained  the 
nature  of  the  extinct  animals.  The  next  visit  will  be  made 
to  the  National  Gallery,  under  the  guidance  of  Mr.  Francis 
Turner  Palgrave. 
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M.  T.  C.  Bbeuaut,  reporter  in  Cla«a  86  of  the  Paris  Exhi- 
bition, desireB  the  iotrodaction  of  maize  into  England  as  a 
green  vegetable.  His  obgervatioDH  certain!/  have  conBiderable 
force.  He  nrites  aa  follows  :—"  Two  Reasons  of  experience  in 
the  attempt  to  grow  Tarieties  of  maize  which  woold  take  a  good 
place  as  table  regetableg  id  thia  conntry  have  proved  bo  enc- 
cessful  as  to  niake  me  wieh  to  spread  more  fallf  the  know- 
ledge. Maize,  thoagh  the  staple  food  of  millions,  in  a  green 
state,  is  not  known  in  England  aa  it  deserves  to  be.  Tbis 
arises  beoanso  the  only  variety  common  is  the  yellow  maize  of 
commerce,  which  is  too  coarse  in  flavour  to  be  used  fresh. 
Some  time  ago  I  introdaced  twenty  new  varieties,  never 
previously  to  the  late  French  Exhibition  grown  together,  and 
now,  after  two  very  dissimilar  Beasons,  it  is  fairly  shown  that 
they  are  well  adapted  to  contitine  the  season  in  the  autamnal 
months,  reproducing  the  flavours  of  the  pea  and  asparagus. 
Of  the  value  of  maize  as  a  nutritions  vegetable  of  great  value 
for  invalids  and  others  there  was  sever  any  qneation.  Its 
culture  hitherto  has  been  omitt«d  because  the  pure  white 
varieties  from  Georgia  were  not  known ;  and,  but  for  the 
Exhibition  of  1S67,  would  scarcely  have  been  appreciated. 
Among  the  others  are  very  beautiful  red,  blue,  and  pink 
hybrids,  and  their  grand  appearance  is,  of  itself,  no  little 
recom  mendation." 

Yet  another  new  journal.  To-day  is  published  the  first 
namber  of  a  monthly  periodical  devoted  to  the  literature  of  the 
fragrant  weed.  It  is  really  an  interesting  paper,  and  bears 
the  name  of  Cope'g  Tobacco  Flanl.  Its  leader  asks  the  im- 
portant question,  "  Why  cannot  Great  Britain  grow  tobacco  f  " 
To  which  we  can  give  a  satisfactory  answer  in  five  words — Mr. 
Lowe  won't  allow  it. 


CONGBLATIOIT    OP    PBESONS   KILLED   BT 
LIGHTNING. 

BT  K.  LE  FBOFSSSEtTB  A.  F0£y. 

WW^jlENERAL  COMTE  DB  MAISTEE;  son  of  the  illns- 
flrSOl  ^"""^  author  of  8oiree$  de  Saint ■Peiershmrg,  in- 
n^MM  forms  Dr.  Bondin  that  some  Sardinian  sailon  killed 
by  lightning  in  the  Mediterranean  presented  all  the 
signs  of  death  '^j freezing.  "This  observation  is  the  more 
remarkable,"  adds  M,  Bondin,  "  as  it  recalls  the  congelation  of 
wine  long  ago  noticed  by  the  ancients."  '  On  a  man  struct  by 
lightning  toward  the  back  of  the  head,  at  the  passage  of  the 
stroke,  there  could  be  found  neither  fractare,  nor  fissure,  nor 
yet  an  alteration  in  any  other  part  of  the  sknll.  The  brain 
was  also  very  sound,  there  being  alone  at  the  superior  part 
congealed  lymph,  which  had  infiltrated  into  the  folds  of  the  pta 
nvjler.  This  young  man,  killed  by  the  stroke,  remained 
immobile? 

If  the  congelation  of  persona  killed  by  lightning  baa  been 
well  observed,  if  it  has  not  slipped  in  by  some  illusion  in  the 
observer's  mind,  and  if  especially  this  fact  comes  to  be  confirmed, 
here  is  the  explanation  of  it  which  I  would  propose  :  The  re- 
cent researches  of  MM.  Jonle,  Clausius,  Thomson,  and  others, 
have  led  physioiats  to  regard  heat  as  resulting  from  a  rotatory 
motion  of  the  particles  about  an  axis,  and  M.  de  la  Bive  has 
considered  this  hypothesis  as  calculated  to  explain  the  polarity 
of  atoms.  This  smant  then  asks,  "  If  it  might  not  be  x>osaible 
that  the  canae  of  the  heat  generated  by  the  reunion  of  the  two 
electricities,  brought  about  under  the  form  of  discharge  or  cur- 
rent, may  be  not  in  the  fact  itself  of  this  reunion,  but  in  an 
increase  of  molecular  motion,  which  might  result  from  the  trans- 
mission of  electricity  P  "^  Consequently,  acoordbg  to  thia 
theory,  a  current  or  an  electrical  discharge  directed  upon  a 
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body,  must  give  rise  to  two  molecular  motions  in  contrary 
directions,  and  in  the  sequel  to  effects  equally  inverse.  In  the 
Erat  case,  the  onrrent  being  directed  in  ih-^  same,  waij  aa  tlie 
polarity  which  produces  the  natural  beat  of  the  body,  it  ia  evi- 
dent that  it  augments  the  rotary  motion  of  the  particles  are  Dud 
their  axes,  raises  their  temperature,  and  produces  \a  proportioa 
to  its  energy  new  thermo-mechanical  effects.  The  result,  there- 
fore, will  be  the  elevation  of  the  temperature  of  the  body  trs. 
versed  by  the  current  or  electrical  discharge.  In  the  secosd 
case,  the  current  being,  on  the  contrary,  in  an  inverfe  dircdiija 
from  the  polarity  which  produces  the  natural  heat  tif  the  bodj, 
it  is  also  evident  that  it  diminishes  the  rotary  motion  of  the 
particlee  around  their  axes,  lowers  the  tempcratnrc,  and  pro- 
dncee,  as  in  the  first  case,  thermo-mechanical  efiecta  propor- 
tional to  its  power.  The  result  will  therefore  be  a  loweria^, 
instend  of  aa  elevation  of  the  temperature,  which  lowering  may 
descend  to  the  freezing-point. 

It  is  according  to  this  principle  that  M.  dc  la  Bive  explaio! 
the  ther mo-electrical  properties  of  some  metala  of  crystaltme 
molecnlar  structure,  in  which  is  sometimes  observed,  as  Pettier 
first  proved,  a  lowering  of  temperature  by  the  reunion  of  the 
two  electricitiee,  as  far  as  the  freezing-point  of  water,  and  ei-en 
according  to  the  eiperiments  of  Lenz,  in  five  minatei  this 
lowering  of  temperature  reached  4°  C,  (24°  Fabr.).' 

Seeing  that  modem  physics  can  supply  us  with  an  eiplsoa- 
tion  BO  satisfactory,  we  can  now  readily  nnderstand  tbst  the 
congelation  of  persons  or  liquids  strack  by  lightning  abonld 
not  be  to  ua  a  surprising  phenomenon.  In  fact,  one  baa  but  lo 
suppose  that  the  discbarge  of  the  lightning  takes  place  in  an 
inverae  direction  to  the  polar  rotation  which  the  molecnlea  of 
the  body  posaeas  for  the  purpoae  of  originating  its  oirn  heat ; 
and  that  then  thia  rotation  or  motion  of  heat,  having  been 
reversed  and  diminished,  the  lownoss  of  the  temperature  pro- 
dnced  may  reach  congelation.  Indeed,  heat,  properly  so  called, 
depends  upon  a  molecnlar  vibration,  more  intense  and  in  a 
certain  direction  ;  minimum  heat,  or  eohl,  depends  alao  opon 
this  same  vibration,  but  leas  intenae  and  in  an  opposite  direc- 
tion.— Neto  York  Medical  Journal,  March, 


WHAT   IS   BRICK   TEA? 

nV   WILUAU    COCHRAH,   U.K.A.f^. 

HE  ntilization  of  the  refnse  of  the  tea  manufacture  is 
a  feature  in  Chinese  economy  which  well  deeciTW 
the  attention  of  our  Indian  planters ;  and  the  ad- 
mirable product  resulting  frora  it  claims  the  atten. 
tion  of  philanthropists  both  there  and  at  home.  It  is  well- 
known  that,  from  the  prolonged  manipulation  which  tea  lesTM 
undergo,  a  large  percentage  becomes  much  broken,  or  is  re- 
duced to  powder,  and  thereby  deteriorated  in  value.  It  maj 
seem  strange  to  many  why  tea  dust  and  aiftings  should  be  con- 
sidered aa  refaae  at  all,  seeing  they  are  still  tea  ;  more  especially 
when,  as  a  rule,  they  yield  a  stronger  infusion  than  the  finest 
aai  most  perfectly  curled  leaves.  Thia  apparent  incongruity 
disappears,  however,  on  closer  investigation.  When  in  the  form 
of  dust  its  liability  to  adulteration  with  sand  or  other  beavy 
foreign  substance  is  vaatly  iooreasod ;  and,  as  8iftings,fanningB, 
or  broken  leaf,  an  irresistible  temptation  is  offered  to  the  in- 
troduction of  the  broken  leaves  of  other  loss  valuable  plants. 
Then  again  the  darker  infusion  is  usually  obtained  only  attt.^ 
first  macsration,  the  boiling  water  so  acting  on  the  pnlverizeil 
leaves  that  nearly  their  whole  strength  is  extracted  at  once ; 
whereas,  with  closely  twisted  leaves,  a  second,  third,  or  somt' 
times  even  a  fourth  infusion  fails  to  deprive  them  of  all  aolnbl'; 
material.  Under  anch  circumstances  the  Chinese  merchant,  in 
order  to  encourage  buainesffin  good  leaf,  frcijuontly  sells  hia  dust 
and  sif^ngsat  alowfignre,  if  not  at  aprice  under  coat:    Bat  it 
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happoDS  that  a  vast  quantity  of  refase  is  produced  in  a  district 
of  the  Empire  so  remote  from  the  "  Treaty  ports,"  where  alone 
hnsiness  can  be  profitably  transacted  with  foreigners,  that  some 
other  opening  had  to  be  discovered.  Saoh  an  ontlet  the 
Chinese  speedily  found  in  the  manufacture  of  brick  tea  for  the 
Bnssian  market. 

This  strange  phase  of  the  fragrant  herb  takes  three  forms  : 
Large  Green,  Small  Green,  and  Black  Bricks. 

The  large  green  variety  is  manufactured  in  the  hilly  regions 
in  the  province  of  Hnpeh,  about  two  hundred  miles  west  of 
Hankow.  It  is  fabricated  out  of  the  coarser  leaves  and  upper 
twigs  of  the  Thea  viridis,  to  which  are  added  much,  of  the 
broken  leaf  and  dust  resulting  from  green  tea  manipulation. 
The  mass  is  simply  moistened  by  the  application  of  steam,  then 
compressed  in  wooden  moulds,  having  the  chop  of  the  manu- 
facturer cut  in  relief  on  one  of  the  inner  surfaces.  The  bricks 
are  then  piled  up  in  stacks  protected  from  the  sun  and  rain,  but 
having  a  free  current  of  air  circulating  through  and  around 
them.  When  quite  dry,  each  brick  is  enveloped  in  paper; 
thirty-six  bricks,  built  into  an  oblong  figure,  are  covered  with 
dry  flagrant  leaves,  and  the  whole  matted  over.  Such  packages 
are  known  as  "baskets."* 

In  colour  this  form  of  tea  exhibits  a  dusky  green,  and  is 
now  made  to  a  large  extent  by  the  Eussian  agents  of  the 
Kiachta  merchants.  It  sells  at  Kiachta  at  about  three  roubles 
(1  rouble  =  3s.  2d.  sterling)  more  per  basket  than  that  made 
hj  the  Chinese ;  but  then  it  should  be  remembered  it  costs  the 
Bassian  agents  from  50  to  75  tael  cents  (1  tael  =  6s.  8d. 
sterling  there)  more  at  Hankow.  Large  green  bricks  measure 
13  X  6|  X  li  inches,  the  weight  of  the  basket  being  about 
83  catties,  or  nearly  111  lb.  avoirdupois. 

Unlike  the  method  employed  in  Mincing-lane  for  testing  the 
quality  of  tea,  the  Mongol  buyer  proves  the  soundness  of  his 
purchase  by  placing  a  brick  upon  his  head  and  pulling  the 
extremities  downwards  with  both  hands;  should  it  neither 
yield  nor  break  it  is  considered  sound  ;  if  it  bends  or  fractures 
it  is  unhesitatingly  tossed  aside  as  worthless.  Occasionally,  a 
similar  test  is  practised  over  the  bended  knee. 

Among  all  the  native  inhabitants  of  Mongolia,  and  a  large 
number  of  the  Bouriats  who  live  in  the  neighbourhood  of  the 
Bosso-Mongolian  frontier,  this  description  of  tea  is  in  favour. 
The  chief  markets  are  Chang-kia-kow,  Onrga,  and  Kiachta. 

Small  green  brick  tea  is  always  superior  to  largo,  from  the 
simple  circumstance  that  much  greater  care  is  bestowed  on  the 
selection  of  tho  materials,  and  during  the  manufacture ;  oon- 
Beqnently  it  commands  a  higher  price,  although  its  fabrication 
is  similarly  conducted.  It  is  consumed  by  the  Siberian  pea- 
santry and  the  better  class  of  Bouriats  and  Toungous  resident 
near  the  Mongolian  frontier.  Even  the  Mongol  mandarins, 
both  in  their  native  country  and  when  attached  to  the  court  at 
Pekin,  prefer  this  tea.  The  usual  Erize  of  the  bricks  is 
8?  X  5J  X  I  in.,  and  the  principal  emporiums  for  their  dis- 
tribution are  Kiachta,  Chita,  and  Nerchinsk. 

Neither  of  these  two  forms  of  brick  tea  undergo  fermenta- 
tion. Black  brick  tea,  named  in  Mongolia  "  Dirintirroo,"  is 
made  into  cubes  of  the  same  size  as  small  green.  It  consists 
of  siftings,  fannings,  and  the  dust  resulting  from  the  prepara- 
tion of  Moning  and  Kaisow  teas  for  the  London  market,  with 
an  admixture  of  Bohea  and  small  twigs.  Like  small  green,  it 
is  usually  packed  with  64  or  72  bricks  in  a  basket,  and  is  in 
request  among  the  Tartars  or  Khirgis  of  Western  Siberia. 
Large  quantities  are  also  sold  to  the  peasantry  residing  on  tho 
western  shores  of  Lake  Baikal.  The  native  markets  are 
Kiachta,  Irkoutsk,  Omsk,  Tomsk,  Kazaw ;  and  Nijni  Nov- 
gorod and  Irbit,  during  the  fairs. 

The  average  prices  obtained  by  the  Bussians  at  the  markets 
stated  are  as  follows  : — 

Sort.  Basket  of  Per  Basket.  IV eight. 

targe  gieenbrieks...  36  bricks......  4  taels    llllb.  avoird. 

Small  gioen      „     ...  64    , 4    „       .«...,     03i        „ 

Smallblack     „     ...64    „      4J  to  5  93i        „ 


As  already  mentioned,  the  brick  tea  of  Chinese  manufacture 
fetches  a  rather  lower  price. 

A  few  statistics  may  prove  instructive,  especially  to  such  of 
our  Indian  tea-planters  as,  from  the  favourable  position  of  their 
gardens,  may  in  future  have  opportunities  of  cultivating  the 
brick  tea-trsuie  in  competition  with  the  Bussian  merchants. 

The  commerce,  until  within  the  last  nine  years,  was  wholly 
in  the  hands  of  the  Chinese;  but,  forecasting  events,  and 
depending  on  the  superiority  of  European  to  Asiatic  manipula- 
tion, the  Russian  merchants  of  Kiachta  boldly  sent  their  own 
agents  to  Hnpeh,  who  have  not  only  succeeded  in  producing  a 
better  quality  of  tea,  but  have  since  then  monopolized  a  con- 
siderable percentage  of  the  brick  tea  trade.  This  no  doubt 
ftrose  partly  from  the  fact  that  foreigners  possess  an  advantage 
over  the  Chinese,  inasmuch  as  they  are  not  mulcted  in  such 
heavy  inland  duties.  To  show  the  extraordinaiy  progress 
made  by  the  Bussians,  it  may  be  mentioned  that  in  1865,  only 
two  years  after  they  commenced  the  manufacture  their  agents 
forwarded  to  Kiachta  15,000  baskets,  whilst  the  Chinese  during 
the  period  received  only  30,000  at  their  old  established  em- 
porium at  Maimaichin,  150  yards  from  Kiachta  ;  in  short,  the 
quantity  of  Bussian  manufactured  brick  tea  which  crosses  the 
Rentier  is  annually  increasing,  whereas  that  made  by  the  natives 
is  as  steadily  on  the  wane. 

The  sales  at  Ourga,  the  capital  of  Mongolia,  about  200  miles 
from  Kiachta,  are  said  to  be  upwards  of  50,000  baskets  per 
annum  (over  6,000,000  lb.,  or  more  than  half  the  entire  produce 
of  our  Indian  tea-gardens),  of  which  nine-tenths  are  large  green 
brick. 

The  Chinese  transport  the  greater  portion  of  their  brick 
tea  overland,  via  Shansi,  whilst  the  Bussians  invariably  send 
theirs  via  Shanghai  and  Tientsin  to  Kiachta,  whence  it  is 
transported  to  Siberia,  Tartary,  and  Bussia,  on  the  backs  of 
oamels. 

In  Mongolia  and  Tartary  the  method  of  preparing  brick 
tea  for  drinking  is  unique,  and  is  suggestive  of  a  cheap  and 
admirable  substitute  for  food  during  times  of  commercial 
distress  and  famine,  which  we  heartily  recommend  to  the 
guardians  of  the  poor  at  home,  and  to  the  Government  of 
India. 

It  is  rubbed  to  fine  powder,  boiled  with  alkalino  steppe* 
water,  to  which  salt  and  fat  have  been  added,  the  decoction 
being  carefully  decanted.  Of  this  liquid  the  nomadic  races 
drink  from  twenty  to  forty  cups  per  day,  mixing  it  first  with 
milk,  butter,  and  a  little  roasted  meal.  But  even  with  meal, 
they  subsist  on  the  beverage,  and  maintain  perfect  health  and 
a  robust  physique  for  many  weeks  in  succession. 

It  is  not  illogical  to  argue,  from  the  foregoing,  that  the  use 
of  brick  tea,  prepared  in  a  similar  manner,  and  introduced  into 
our  various  unions,  casual  wards,  and  prisons,  in  a  country  less 
exposed  to  climatic  severity  than  the  steppes  of  Tartary  or  tho 
wintry  solitudes  of  Siberia,  would  be  productive  of  economy, 
not  to  mention  the  deterrent  infiuence  that  such  unusual  faro 
could  not  fail  to  exercise  on  the  class  of  people  habitually 
finding  their  way  to  these  refuges. — The  Food  JownaL 


ON  THE  TEMPEBATUBB  AND  ANIMAL  LIFE  OP 

THE  DEEP  SEA. 

BY  WILLIAM  B.   CARFBNTSB,  H.D.,  F.R.S. 

In  Foua  Parts. — Part  II. 

N  order  to  connect  the  work  of  the  Porcupine  with 
that  of  tho  Lightning  expedition,  it  will  be  desirable 
to  commence  with  the  third  cruise  of  the  former,  in 
which  a  detailed  survey  was  made  of  the  area  traversed 
in  the  preceding  year  by  the  latter.  In  this  cruise  hottom- 
soundings  were  taken  at  thirty-six  different  stations,  at  depths 
varying  from  100  to  767  fathoms;  of  these|  seventeen  were  in 
the  cold  area  and  fourteen  in  the  warm,  whilst  five  exhibited 


302 


SCIENTIFIC   OPINION. 


[B£aich  30,  I^. 


intermediate  temperatures,  in  accordance  with  their  border 
position  between  the  two.  In  order  to  ascertain  whether  the 
mmimum  temperatnres  thos  obtained  were  really  the  tempera- 
tures of  the  bottom,  aerial  soundings  were  taken  at  three 
stations,  of  which  one  was  in  the  warm  area  and  two  in  the 
cold — the  temperature  at  different  depths  between  the  surface 
and  the  bottom  being  ascertained  by  successive  observations,  at 
the  same  points,  at  intervals  of  50  or  100  fathoms.  All  these 
results  agreed  extremely  well  with  each  other ;  and  they  closely 
accorded  with  the  fifteen  observations  made  in  the  LiglUning 
expedition,  when  th^  requisite  correction  for  pressure  (from  2^ 
to  3^,  according  to  the  depth)  was  applied  to  the  latter 
(Table  I.). 

TABLE  I. 

Tempebatube  of  the  Sea  at  diffebent  Depths  in  the  Channel 

BETWEEN  the    NobTH  OF  SCOTLAND,  THE  SHETLAND   ISLES,  AND 

THE  Faboe  Islands,  as  ascertained  by  Serial  and  by  Bottom 
Soundings.  (N.6. — The  Boman  Nnmerals  indicate  the  Lightning 
Tempocatare* Soundings,  corrected  for  pressnre.) 
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The  following  general  summary  of  these  results  brings  into 
marked  contrast  the  conditions  of  the  warm  and  cold  areas, 
which  occupy  respectively  the  W.S.W.  and  E.N.E.  portions  of 
the  channel  between  the  north  of  Scotland  and  the  Faroe 
Islands,  and  lie  side  by  side  in  its  midst. 

The  «Mrface-temperature  may  be  said  to  be  everywhere  nearly 
the  same,  viz.,  52^ ;  the  variations  above  or  below  this  being 
attributable  either  to  atmospheric  differences  (as  wind,  sun- 
shine, (fee.)  or  to  differences  of  latitude.  Alike  in  the  warm 
and  cold  areas,  there  was  a  fall  of  from  3°  to  4°  in  the  first 
50  fathoms,  bringing  down  the  temperature  at  that  depth  to 
48°.  A  slow  descent  took  place  nearly  at  the  same  rate  in 
both  areas  through  the  next  150  fathoms ;  the  temperature  in 
the  warm  area  at  the  depth  of  200  fathoms  being  47°,  whilst 
in  the  cold  it  was  45'7°,  It  is  below  this  depth  that  the 
marked  difference  shows  itself.  For  whilst  in  the  warm  area 
there  is  a  slow  and  pretty  uniform  descent  in  the  next  400 


fathoms,  amounting  to  less  than  four  degrees  in  the  whole, 
there  is  in  the  cold  area  a  descent  oi  fifteen  degrees  in  the  next 
100  fathoms,  bringing  down  the  temperature  at  300  fathoms  to 
30*8°.  Even  this  is  not  the  lowest;  for  the  serial  soandings 
taken  at  depths  intermediate  between  300  and  640  fathoms  (Uie 
latter  being  the  greatest  depth  met  with  in  the  cold  area, 
midway  between  the  Faroe  and  the  Shetland  Islands)  showed 
a  further  progressive  descent ;  the  lowest  bottom-temperature 
met  with  being  29'6°.  Thus,  while  the  temperature  of  the 
superficial  stratum  of  the  water  occupying  the  cold  area  dearly 
indicates  its  derivation  from  the  same  source  as  the  general 
body  of  water  occupying  the  warm  area,  the  temperatore  of 
the  deeper  stratum,  which  may  have  a  thickness  of  more  tban 
two  thousand  feet,  ranges  from  the  freezing-point  of  fresh 
water  to  2^°  below  it.  Between  the  two  is  a  stratum  of  inter- 
mixture of  about  100  fathoms  thickness,  which  marks  the 
transition  between  the  warm  superficial  layer  and  the  bodj  of 
frigid  water  which  occupies  the  deeper  part  of  the  channeL 

The  shortest  distance  within  which  these  two  contrasted 
submarine  climates  were  observed  at  corresponding  depths  was 
about  20  miles ;  but  a  much  smallec  distance  was  sufficient  to 
produce  it  when  the  depth  rapidly  changed.  Thus,  near  the 
southern  border  of  the  deep  channel,  at  a  depth  of  190  fathoms, 
the  bottom  temperature  was  48*7° ;  while  only  six  miles  off, 
where  the  depth  had  increased  to  445  fathoms,  the  bottom- 
temperature  was  30*1°.  In  the  first  case,  the  bottom  evidentlj 
lay  in  the  warm  superficial  stratum ;  whilst  in  the  second  it 
was  overflowed  by  the  deeper  frigid  stream. 

It  seems  impossible  to  account  for  these  phenomena  on  any 
other  hypothesis  than  that  of  the  direct  derivation  of  UUs  frigid 
water  from  the  Arctic  hasin.  And  this  agrees  very  well  with 
other  facts  observed  in  the  course  of  the  exploration. 
Thus : — 1.  The  rapid  descent  of  temperature  marking  the 
"  stratum  of  intermixture  '*  began  about  50  fathoms  nearer  the 
surface  in  the  most  northerly  portion  of  the  cold  area  examined 
than  it  did  in  the  most  southerly,  as  might  be  expected  from 
the  nearer  proximity  of  the  cold  stream  to  its  source.  2.  The 
sand  covering  the  bottom  contains  particles  of  volcanic  minerals, 
probably  brought  down  from  Jan  Mayen  or  Spitsbergen.  3. 
The  fauna  of  the  cold  area  has  a  decidedly  Boreal  type ;  many 
of  the  animals  which  abound  in  it  having  been  hitherto  found 
only  on  the  shores  of  Greenland,  Iceland,  or  Spitzbergen. 

Although  the  temperatures  obtained  in  the  warm  area  do  not 
afford  the  same  striking  evidence  of  the  derivation  of  its  whole 
body  of  water  from  a  southern  source,  yet  a  careful  examina- 
tion of  its  condition  seems  fully  to  justify  such  an  inferenoe. 
For  the  water  at  400  fathoms  in  lat.  59i°  was  only  2-4°  odder 
than  water  at  the  same  depth  at  the  northern  border  of  the 
Bay  of  Biscay,  in  a  latitude  more  than  10°  to  the  south,  where 
the  surface  temperature  was  62*7° ;  and  the  approximation  d 
the  two  temperatures  is  yet  nearer  at  still  greater  depths,  the 
bottom-temperature  at  767  fathoms  at  the  former  station  being 
41*4°,  whilst  the  temperature  at  750  fathoms  at  the  latter  point 
was  42'5°.  Now,  as  it  may  be  certainly  affirmed  that  the  lowest 
temperature  observed  in  the  warm  area  is  considerably  above 
the  isotherm  of  its  latitude,  and  that  this  elevation  could  not 
be  maintained  against  the  cooling  influence  of  the  Arctic  stream 
but  for  a  continual  supply  of  heat  from  a  warmer  region,  the 
inference  seems  inevitable  that  the  bulk  of  the  water  in  Uie  warm 
area  must  have  come  thither  from  the  south-west^     The  influ* 
ence  of  the  Gulf  Stream  proper  (meaning  by  this  the  body  of 
superheated  water  which  issues  through  the  "  Narrows  "  f^m 
the  Gulf  of  Mexico),  if  it  reaches  this  locality  at  all — ^which  is 
very  doubtful — could  only  affect  the  most  superficial  stratum; 
and  the  same  may  be  said  of  the  surface-drifl  caused  by  the 
prevalence  of  south-westerly  winds,  to  which  some  liave  attri- 
buted the  phenomena  usually  accounted  for  by  the  extension  of 
the  Gulf  Stream  to  these  regions.     And  the  presenoe  of  tiie 
body  of  water  which  lies  between  100  and  600  fathoms*  depth, 
and  the  range  of  whose  temperature  is  from  A^  to  42**,  can 
scarcely  be  accounted  for  on  any  other  hypothesis  than  that  of 
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a  great  general  movement  of  equatorial  water  towards  the  Polar 
area,  of  which  moTement  the  Galf  Stream  constiCates  a  peculiar 
case  modified  by  local  conditions.  In  like  manner  the  Arctic 
Stream  which  nnderlies  the  warm  superficial  stratum  in  our 
cold  area,  constitntes  a  peculiar  case,  modified  by  the  local 
conditions  to  be  presently  explained,  of  a  great  general  move' 
ment  of  Polar  water  towards  the  equatorial  area,  which  de- 
presses the  temperature  of  the  deepest  parts  of  the  great 
oceanic  basins  nearly  to  the  freezing-point. 

TABLE  n. 
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iained  by  Sericd  and  by  Bottom  Soundings. 
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41 
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12 

3 

86 
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42-6 
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43-9 
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41*2 
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42*4 
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420 

2 

808 

64-1 

41-4 
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307 

16 
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58*0 
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44 
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61-2 

89-4 

1000 
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38-5 

88*8 

38*6 
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48 
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28 

1215 
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17 

1230 

53-2 
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. 

29 
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1300 
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•  ■• 
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87-4 

1400 

1448 

•  ■  • 
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•  •• 

•  •■ 

37*0 

32 
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650 

87*4 

1460 

80 

1380 
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•  •■ 
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209O 

••• 

•  •  • 

•  •« 

••■ 

•  •• 

•  •• 

36*3 

37 

2486 

65*6 

36-6 

During  the  first  and  second  omises  of  the  Poi'cupine,  the 
temperatore  of  the  eastern  border  of  the  great  North  Atlantic 
basin  was  examined  at  yarious  depths  between  from  54  to 
2,435  fathoms,  and  in  widely  different  localities,  ranging  from 
lat.  47^  to  lat.  55°.  The  &o^^om-temperatnre  was  ascertained 
at  thirty  stations,  and  serial  soundings  were  taken  at  seven 
stations ;  making  the  total  number  of  obsenrations  eighty- 
four  (Table  II.).  Amongst  all  these  the  coincidence  of  tem- 
peratures at  corresponding  depths  is  extraordinarily  close ;  the 
chief  differences  showing  themselves  in  the  temperature  of  the 
Bwrfate  and  of  the  stratum  immediately  beneath  it.  A  de- 
cided svuper-Jyeaiin^  is  observable  in  this  superficial  stratum, 
not  extending  to  a  depth  of  much  more  than  70  or  80  fathoms, 
and  more  considerable  at  the  southern  than  at  the  northern 
stations.  Whether  this  "  super-heating  "  is  entirely  due  to 
the  direct  influence  of  solar  heat,  or  depends  in  any  degree  on 
an  extension  of  the  Gulf  Stream  as  far  as  the  southern  part  of 


the  area  examined,  is  a  question  which  can  only  be  resolved  by 
the  determination  of  its  relative  amount  at  different  seasons. 
Between  100  and  500  fathoms,  the  rate  of  decrement  is  very 
slow,  averaging  only  about  3°  in  the  whole,  or-  three-fourths  of 
a  degree  for  every  100  fathoms ;  and  this  body  of  water  has  a 
temperatore  so  much  above  the  isotherm  of  the  northern  sta- 
tions at  which  the  observations  were  made,  as  decidedly  to  in- 
dicate that  it  must  have  found  its  way  thither  from  a  southern 
source.  Between  500  and  750  fathoms,  however,  the  rate  of 
decrease  becomes  much  more  rapid,  the  reduction  being  5*4%  or 
above  2°  per  100  fathoms;  while  between  750  and  1,000 
fathoms  it  amounts  to  3*1°,  bringing  down  the  temperatore  at 
the  latter  depth  to  an  average  of  38*6°.  Beneath  Uiis  there  is 
still  a  slow  progressive  reduction  with  increase  of  depth,  the 
temperatore  falling  a  little  more  than  2°  between  1,000  and 
2,435  fathoms ;  so  that  at  the  last-named  depth,  the  greatest 
at  which  it  was  ascertained,  it  was  36' 5°.  Thus  it  is  obvious 
either  that  the  vast  body  of  water  occupying  the  deeper  half 
of  the  Atlantic  basin  has  been  itself  derived  from  a  colder 
region,  or  that  its  temperature  has  been  reduced  by  the  diffusion 
through  it  of  frigid  water  from  a  Polar  source.  The  latter 
supposition  best  accords  with  the  gradual  depression  of  tem- 
perature exhibited  between  500  and  1,000  fathoms,  which  corre- 
sponds with  the  "stratum  of  intermixture"  of  the  cold 
area. 

The  temperature  soundings  recently  taken  by  Commander 
Chimmo,  B.N.,  and  Lieutenant  Johnson,  B.N.,  at  various 
points  in  the  North  Atlantic  basin,  when  the  requisite  correc- 
tions are  applied  for  the  influence  of  pressure  on  the  bulbs  of 
the  unprotected  thermometers  employed  by  them,  give  results 
which  are  remarkably  accordant  with  our  own  ;  so  that  it  may 
be  stated  with  confidence  that  the  temperature  of  the  deeper 
parts  of  the  North  Atlantic  sea-bed  is  but  a  very  few  degrees 
above  the  freezing-point. 

N(^v  a  glance  at  the  North  Polar  region,  as  laid  down  either 
on  a  globe  or  any  projection  of  which  the  Pole  is  the  centre, 
shows  that  the  Polar  basin  is  so  much  shut  in  "by  the  northern 
shores  of  the  European,  Asiatic,  and  American  continents, 
that  its  only  communication  with  the  North  Atlantic  basin — 
besides  the  circuitous  passages  leading  into  Hudson's  and 
Baffin's  Bays — is  the  space  which  intervenes  between  the 
eastern  coast  of  Greenland  and  the  north-western  portion  of  the 
Scandinavian  peninsula.  If,  therefore,  there  be  any  such 
general  interchange  of  Polar  and  Equatorial  water  as  that  for 
which  we  have  argued,  the  Arctic  current  must  flow  throagh 
the  deeper  portions  of  this  interspace,  at  the  north  of  which 
lies  Spitzbergen,  whilst  Iceland  and  the  Faroes  lie  in  the 
middle  of  its  southerly  expanse.  Now  in  the  channel  that  lies 
between  Greenland  and  Iceland,  the  depth  is  such  as  to  give 
a  free  passage  to  such  a  frigid  stream ;  but  between  Iceland  and 
the  Faroe  Islands  there  is  no  depth  so  great  as  300  fathoms  at 
any  part,  except  in  a  narrow  channel  at  the  south-east  corner  of 
Iceland ;  so  that  an  effectual  barrier  is  thus  interposed  to  any 
movement  of  frigid  water  at  a  depth  exceeding  this.  A  similar 
barrier  is  presented,  not  merely  by  the  plateau  on  which  the 
British  Islands  rest, but  also  by  the  bed  of  the  North  Sea;  theshal* 
lowness  of  which  must  give  to  such  a  movement  a  not  less 
effectual  check  than  would  be  afforded  by  an  actual  coast-line 
uniting  the  Shetland  Islands  and  Norway.  Consequently,  it  is 
obvious  that  a  flow  of  ice-cold  water,  at  a  depth  exceeding  300 
fathoms  from  the  surface,  down  the  north-eastern  portion  of  this 
interspace,  can  only  find  its  way  southwards  through  the  deeper 
portion  of  the  channel  between  the  Faroe  and  Shetiand  Islands ; 
which  will  turn  it  into  a  W.S.W.  direction  between  the  Faroe 
Islands  and  the  north  of  Scotland,  and  finally  discharge  such 
part  of  it  as  has  not  been  neutralized  by  the  opposing  stream 
coming  up  from  the  south-west,  into  the  great  North-Atlantio 
basin,  where  it  will  meet  the  Icelandic  and  Greenland  cur- 
rents, and  unite  with  them  in  diffusing  frigid  waters  through 
its  deeper  portion.  In  thus  spreading  itself,  however,  the 
frigid  water  will  necessarily  mingle  with  the  mass  of  warmer 
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water  with  wbich  it  meets,  and  frill  thas  have  its  own  tempera- 
tare  raised,  whilst  lowering  the  general  temperature  of  that  mass; 
and  hence  it  is  that  we  do  not  find  the  temperature  of  even  the 
greatest  depths  of  the  Atlantic  basin  nearly  so  low  as  that  of  the 
comparatiTely  shallow  channel  which  feeds  it  with  Arctic  water. 

It  may  be  questioned,  howeTer,  whether  the  whole  body  of 
Arctic  water  that  finds  its  way  through  the  channels  just  indi- 
cated could  alone  maintain  so  considerable  a  reduction  in  the 
temperature  of  the  enormous  mass  which  lies  below  1,000  fathoms 
in  the  Atlantic  basin;  subject  as  this  must  be  to  continual 
elevation  by  the  surface-action  of  the  sun  on  its  southern  portion. 
And  as  the  few  reliable  observations  on  deep-sea  temperature 
under  the  equator  indicate  that  even  there  a  temperature  not 
much  above  32°  prevails,  it  seems  probable  that  part  of  the 
cdoling  effect  is  due  to  the  extension  of  a  flow  of  frigid  water 
from  the  Antarctic  Pole,  even  north  of  the  Tropic  of  Cancer. 
Of  such  an  extension  there  is  evidence  in  the  temperature 
soundings  recently  taken  in  H.M.S.  Hydra  between  Aden  and 
Bombay,  where  the  cooling  influence  could  scarcely  have  been 
derived  from  any  other  source  than  the  Antarctic  area.^ 

The  unrestricted  communication  which  exists  between  the 
Antarctic  area  and  the  great  southern  ocean-basins  would  in- 
volve, if  the  doctrine  of  a  general  oceanic  circulation  be  admitted, 
a  much  more  considerable  interchange  of  waters  between  the 
Antarctic  and  equatorial  areas,  than  is  possible  in  the  northern 
hemisphere.  And  of  such  a  free  interchange  there  seems  ade- 
quate evidence ;  for  it  is  well  known  to  navigators  that  there 
is  a  perceptible  "  set "  of  warm  surface-matter  in  all  the 
southern  oceans  towards  the  Antarctic  Pole ;  this  "  set "  being 
so  decided  in  one  part  of  the  Southern  Indian  Ocean,  as  to  be 
compared  by  Capt.  Maury  to  the  Gulf  Stream  of  the  North 
Atlantic*  Conversely,  it  would  appear  from  the  application  of 
the  necessary  pressure-correction  to  the  temperatures  taken  in 
Sir  James  Boss's  Antarctic  expedition,  the  voyage  of  the  VenuSf 
&c.,  at  depths  greater  than  1,000  fathoms,  that  the  bottom- 
temperature  of  the  deepest  parts  of  the  southern  oceanic 
basin  really  approaches  the  freezing-point,  or  is  even  below  it. 
And  if  the  temperature  of  the  deeper  portion  of  the  North 
Pacific  Ocean  should  be  found  to  exhibit  a  depression  at  all 
corresponding  to  that  of  the  North  Atlantic,  it  must  be  attri- 
buted entirely  to  the  extension  of  this  Antarctic  flow ;  since 
the  depth  of  Behring's  Strait,  as  well  as  its  breadth,  is  so 
small  as  to  permit  no  body  of  Arctic  water  to  issue  through 
that  channel. 

If  further  observations  should  substantiate  the  general  dlffu- 
eion  of  a  temperature  not  much  above  the  freezing-point  over  the 
deepest  portions  of  the  ocean-bed,  even  in  intertropical  regions, 
as  a  result  of  a  general  deep  movement  of  Polar  waters  towards 
the  eqaator,  forming  the  complement  of  the  «ur/aee-movement 
of  equatorial  water  towards  the  poles,  it  is  obvious  that  such 
diffusion  must  exert  a  very  important  influence  on  the  distri- 
bution of  animal  life ;  and,  in  particular,  that  we  may  expect 
to  meet  with  forms  which  have  hitherto  been  reputed  essentially 
Arctic,  in  the  deep  seas  of  even  the  intertropical  region,  and  again 
in  the  shallower  waters  of  the  Antarctic  area.  Such,  there  is 
strong  reason  to  believe,  will  prove  to  be  the  case.  In  his  recent 
annual  address  as  president  of  the  Boyal  Society,  Sir  Edward 
Sabine  cites  observations  on  this  point  made  by  Sir  James 
Boss  in  his  Antarctic  expedition,  as  confirmatory  of  the  view 
entertained  by  that  distiuguished  navigator,  "that  water  of 
similar  temperature  to  that  of  the  Arctic  and  Antarctic  seas 
exists  in  the  depths  of  the  intermediate  ocean,  dnd  may  have 
formed  a  channel  for  the  dissemination  of  species."  The 
"  similar  temperature  "  believed  by  Sir  James  Boss  to  have  had 
this  general  prevalence,  seems  to  have  been  39^ ;  whereas  the 


1  The  lowMt  temp«ntare  actually  obierved  in  these  eoandings  was  36|o.  The 
tempentare  of  83i°  giTen  in  the  previoos  disoonrae,  m  existing  below  1,800 
fathome,  proTee  to  have  been  only  an  tttimata  formed  by  Captain  Sbortland  under 
the  idea  that  the  rate  of  redaction  observed  at  sm^er  depths  would  oontinae 
oaiform  to  the  bottom,  whioh  the  eerial  soundings  of  the  JPoraupine  prore  to  be 
hj  no  means  the  case. 

»  Phyiieal  Otofpraply  ofih*  Sea,  §§  748-760, 


observations  made  in  the  Porcupine  expedition  distinctly  profs 
that  a  temperature  even  below  30°  may  be  conveyed  by  polar 
streams  far  into  the  temperate  zone,  and  that  the  general 
temperature  of  the  deepest  part  of  the  North  Atlantic  sea-bed 
has  more  of  a  polar  character  than  he  supposed. 

Again,  the  deep-sea  dredgings  of  the  Porcupine  expedition 
have  shown  that  many  species  of  moUusks  and  Crustacea  pre- 
viously supposed  to  be  purely  Arctic,  range  southwards  in  deep 
water  as  far  as  those  dredgings  extended — namely,  to  tiie 
northern  extremity  of  the  Bay  of  Biscay ;  and  it  becomes  a 
question  of  high  interest  whether  an  extension  of  the  same 
mode  of  exploration  would  not  bring  them  up  from  the  abysses 
of  even  intertropical  seas. 

Now,  as  there  must  have  been  deep  seas  at  all  geological 
epochs,  and  as  the  physical  forces  which  maintain  the  oceamo 
circulation  must  have  been  in  operation  throughout,  thongh 
modified  in  their  local  action  by  the  particular  distribution  of 
land  and  water  at  each  period,  it  is  obvious  that  the  presence 
of  Arctic  types  of  animtd  life  in  any  marine  formation  cannot 
be  accepted  as  furnishing  evidence  per  se  of  the  general  ex- 
tension of  glacial  action  into  temperate  or  tropical  regions. 
How  far  the  doctrines  now  current  on  this  point  may  need  to 
be  modified  by  the  new  facts  now  brought  to  bear  on  them,  it 
will  be  for  geologists  to  determine ;  the  question  may  be  left 
in  their  hands  with  full  assurance  of  a  candid  reception  of  the 
fresh  evidence  now  adduced. — Lecture  delivered  before  ihe  Boyal 
Institution. 


ON    COMETS    AND    METEOBS. 

BY  DANIEL  KIBXWOOD,  LLJ)., 
Professor  in  Indiana  UtUversity. 

In   Two  Fabts. — Pakt  IL 

HE  fact  that  the  August  meteors,  which  have  been  so 
often  subsequently  observed,  were  first  noticed  in 
811,  renders  it  probable  that  the  cluster  was  intro- 
duced into  the  planetary  system  not  long  previons 
to  the  year  800.  It  may  be  also  worthy  of  remark  that  the 
elements  of  the  comet  of  a.d.  770  are  not  very  different  from 
those  of  the  August  meteors  and  the  third  comet  of  1862.^ 

Adopting  Struve's  estimate  of  the  sun's  orbital  velocity,  we 
find  the  diameter  of  the  nebula  traversed  in  500  yean  to  be 
fourteen  times  that  of  Neptune's  orbit. 

It  is  remarkable  that,  with  the  exception  of  Mars,  the  peri* 
helia  of  the  orbits  of  all  the  principal  planets  fall  in  the  same 
semicircle  of  longitude — a  fact  which  can  hardly  be  regarded 
as  accidental.  Now,  if  the  orbits  were  originally  circular,  the 
motion  of  the  solar  system  through  a  nebulous  mass  not  of 
uniform  density  would  have  the  obvious  effect  of  compelling  Ihe 
planets  to  deviate  from  their  primitive  orbits  and  move  in 
ellipses  of  various  eccentricities.  It  is  easy  to  perceive,  more- 
over, that  the  original  perihelion  points  of  all  the  orbits  woold 
be  on  that  side  of  the  system  which  had  passed  through  the 
rarer  portion  of  the  nebulous  mass.  We  have  thus  a  possible 
cause  of  the  eccentricity  of  the  planetary  orbits,  as  well  as  of 
the  observed  distribution  of  their  perihelia.^ 

4.  The  particles  of  a  cometio  mass,  being  at  unequal  dis- 
tances from  the  sun,  will  tend  to  move  at  different  rates  and  in 
somewhat  different  orbits.  This  tendency  will  gradually  over- 
come the  feeble  attractive  force  between  the  particles  them- 
selves.    The  most  distant  parts  will  thus  become  separated 


1  The  interval  between  the  perihelion  pMsage  of  770  end  that  of  1M2  ia  malto 
nine  periods  of  121*86  years.  OppolseriB  determination  of  the  period  of  1881  m. 
is  121-6  years.  Hind  remarks  that  the  elements  of  the  oomet  of  770  are  "  rather 
uncertain/'  bat  says  "  that  the  general  oharaoter  of  the  orbis  is  decided."  Itm^ 
be  worthy  of  remark  Uiat  a  ffreat  metoorio  showo*,  the  exact  date  of  which  hff 
not  been  preserred,  occnired  in  770. 

*  This  saggeetioB  is  doe  to  B.  A.  Fxootor,  F3.A.8.,  the  distingQished  anthor  of 
Saturn  and  Ut  Sjjfitem, 
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fiom  the  naclens,  and  move  in  independent  orbits.  The  motion 
of  sncli  meteoric  matter  will  be  in  the  same  plane  with  tbat  of 
the  parent  comet ;  the  orbit  of  the  former,  however,  being  gene- 
rally exterior  to  that  of  the  latter.  The  connection  recently 
discovered  between  comets  and  meteors,  and  especially  the  fact 
that  the  period  of  the  November  gronp  is  somewhat  greater 
than  that  of  the  comet  of  1866^  are  in  striking  harmony  with 
the  views  here  presented. 

5.  Owing  to  this  loss  of  matter,  periodic  comets  mnst  be- 
come less  brilliant,  other  things  being  eC[nal,  at  each  successive 
return — a  fact  observed  in  regard  to  the  comets  of  Halley  and 

Biela. 

6.  The  line  of  apsides  of  a  large  proportion  of  comets  will  be 
approximately  coincident  with  the  solar  orbit.  The  point 
towards  which  the  son  is  moving  is  in  longitude  about  260^. 
The  quadrants  bisected  by  this  point  and  that  directly  opposite 
extend  from  215°  to  305°,  and  from  35°  to  125°.  The  number 
of  cometary  periheua  found  in  these  quadrants  up  to  July, 
1868  (periodic  comets  being  counted  but  once)  was  159,  or  62 
per  cent. ;  in  the  other  two  quadrants,  98,  or  38  per  cent. 

This  tendency  of  the  perihelia  to  crowd  together  in  two  op- 
posite regions  has  been  noticed  by  different  writers. 

7.  Comets  whose  positions  before  entering  our  system  were 
very  remote  from  the  solar  orbit  must  have  overtaken  the  sun 
in  its  progressive  motion  ;  hence  their  perihelia  must  fall  for 
the  most  part,  in  the  vicinity  of  the  point  towards  which  the 
son  is  moving ;  and  they  must  in  general  have  very  small 
perihelion  distances.  Now,  what  are  the  reserved  facts  in  regard 
to  the  longitudes  of  the  perihelia  of  the  comets  which  have  ap- 
proached within  the  least  distance  of  the  sun's  surface  P  But 
three  have  had  a  perihelion  distance  less  than  0*01.  AU  these, 
it  will  be  seen  by  the  annexed  table,  have  their  periheUa  in 
dose  proximity  to  the  point  referred  to. 


I.  Comets  whose  Perihelion  Distances  are  less  tha/n  0*01. 
Perihelion  Passage.  Per.  Ditt.         LoBg.  ofPer. 

1.1668,  Feb 28d.  13h.      ...     00047     ...     277"     2' 

2.  1680,  Deo 17    23         ...     00062     ...     262    49 

3.  1843,  Feb 27      9         ...     00055     ...     278     39 

In  table  II.  all  but  the  last  have  their  perihelia  in  the  same 
quadrant. 

II.  Comets  whoso  Perihelion  Distamces  are  greater  than  0*01,  a/nd  less 

than  0*05. 

Perihelion  Passage.  Per.  Dist.         Lonf;.  of  Per. 

1.  1689,  Nov 29d.    4h.      ...  00189  ...     269**  41' 

2.  1816.  March  1       8         ...  00485  ...     267     35 

3.  1826,  Nov ..18      9         ...  00268  ...     315    31 

4.  1847,  March  30      6         ...  00425  ...     276      2 

5.  1865,  Jan 14       7         ...  00260  ...     141     15 

The  perihelion  of  the  first  comet  in  table  III.  is  remote  from 
the  direction  of  the  sun's  motion ;  that  of  the  second  is  distant 
but  14°,  and  of  the  third  21°. 

in.  Comets  whose  Perihelion  Distances  are  greater  than  0*05,  and  less 

thoM  0*1. 
Perihelion  Passage.  Per.  Diet.         Long,  of  Per. 

1.1593,  Jaly  ISd.  13h.      ...     0*0891     ...     176^*19' 

2.  1780,  Sept 30    22         ...     0-0963     ...     246    35 

3.  1821,  Maroh  21     12         ...     00918     ...     239     29 

With  greater  perihelion  distances  the  tendency  of  the 
perihelia  to  crowd  together  around  the  point  indicated  is  less 
distinctly  marked. 

8.  Few  comets  of  small  perihelion  distance  should  have  their 
perihelia  in  the  vicinity  of  longitude  80°,  the  point  opposite 
that  towards  which  the  snn  is  moving.  Accordingly  we  find, 
by  examining  a  table  of  cometary  elements,  that  with  a 
perihelion  distance  less  than  0*1,  there  is  not  a  single  perihelion 
between  35°  and  125° ;  between  0*1  and  0*2,  bat  3 ;  and  between 
0*2  and  0*3  only  1. — Paper  read  hef<n'e  the  American  Phito- 
sophical  Society,  Nov.  19,  1869. 


ADDITIONS  TO  THE  MENAGERIE  OF  THE  ZOOLOGICAL  GARDENS,  REGENT'S  PARK. 

From  March  13th  to  26th,  1870. 
[The  following^  Table  inolades  the  retoms  for  two  weeks.    Last  week's  list  did  not  reaoh  as  till  we  had  gone  to  press. — ^Ed.  S»  0.] 


ITame. 

Ooontiy. 

How  obtained. 

Where  placed  in  Gardena. 

1  nommon  SUmlI  ^Phooa  vitnlina^  rf  , ,  -  -  r 

British  Islands 

Assam  ,... 

Barmah    

Purchased 

Seal  Pond 

Small  Mammal  House 

Pheasantxy 

Parrot-house 

Top  Yard 

Eastern  Aviary 

Ditto 

Ditto 

Ditto 

Pheasantry 

Top  Yard 
Reptile-house 
Western  Aviary 
Winter  Aviary 

Reptile-house 
Anteater's  House 
Eastern  Aviary 
Owl's  Aviary 
Monkey-house 
Small  Mammal  House 
Ditto 

Sheep  Sheds 
Fish-house 
Parrot-house 
Three  Island  Pond 
Ditto 

Gazelle  Sheds 
Western  Aviary 
Camivora-dens 
Raccoon's  Cages 
Small  Mammal  House 

1  Indian  Brush-tailed  Poronpine  ( Athemra  fasoioolata) 
I  Peacook  Pheasant  (Polyplectron  ohinqnis)    

1  Ring-neoked  Parrakeet  (PalsBorms  torquata)    

2  Fat-tailed  Sheep  (Ovia  aries)  ^  and  $     

I  I^ioated  HomhiU  (Bnceroa  nliofttna)  jf  • , 

Presented  by  Dr.  Jerdon    

Deposited  by  Dr.  Jerdon   

Presented  by  Mrs.  Eldred 

Presented  by  Capt.  Parker    

Purchased 

Ditto 

Ditto 

Ditto 

India 

Ditto 

Sumatra    

Malacca    

Snmatra    

India 

1            Ditto                      ditto             ?  •  

1  Slender  HombiU  (Bnceros  gracilis)* 

1  Concave  Casqaed  HombiU  (Bnceros  bioornis) 

1  Pair  of  Bofons-tailed  Pheasants  (Eaplooamns  ery- 
thropthalmus) 

1  Indian  Antelope  (Antilope  oervicapra)  ^ 

2  Concentric  Terrapins  (Emys  ooncentrica) 

1  Snow  Bunting  (Pleotroplumes  nivalis)  

1  White-headed  Sea  Eagle,  young  (HalifBtos  lenoo- 

oephalns) 

1  Tegnezin  Lizard  (Teins  tegaexin)  [and  $ 

2  Weasel-headed  Armadillos  (Dasypns  enoonbert)  ^ 
1  Yiolaoeoos  Night  Heron  (Nyotiooraz  violacens)  . . . 

4  Burrowing  Owls  (Pholeoptynx  cnnioolaria) 

1  Green  Monkey  (CeroopitheooB  oallitxiohns)  S 

1  Marsh  lohnenmon  (Herpestes  palndosns)  S     

1  Caracal  (Felis  caracal)    

2  Aondads  f  Ovis  tnurelanhns^  r?  

Ditto 

Presented  by  Col.  H,  J.  Smythe    

Presented  by  H.  Arthur,  Esq 

Presented  by  F.  Bond,  Esq.,  F.Z.S 

Presented  by  A.  G.  Yeatman,  Esq.   

Presented  by  G.  Wilkes,  Esq.,  C.M.Z.S. 
Ditto 

North  America 

Europe 

North  America 

Buenos  Ayres  

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

West  Africa 

Denosited  by  Lady  Wilmot   

South  Africa    

India 

Purchased 

Ditto 

Bom  in  the  Menagerie    ........ 

1  Gxev  Wafftul  fMotaoiUa  boamla)                      ... 

British  Islands 

Australia 

Eurone 

Purchased 

1  Bine-bonnet  Parrakeet  (Psephotns  hmmatogaster) 

3  Golden-eyes  (Clangnla  glaaoion)2  ^  and  1  $ 

1  Tnft»fi  Dnck  fFnliin:ilflp  Aristfttft)  rf      

Purchased 

Ditto 

West  Africa 

Ditto.... 

Babylonia 

Ditto 

1  Wood-loving  Antelope  (Cephalophns  sylvionltrix)  * 
1  Red-headed  Frnit  Pigeon  TTreron  oalva)  ............ 

Received  in  Exchange 

Ditto 

2  lions  (Felis  leo)  ^  and  2 

Deposited  by  Capt.  Newman 

India 

America    

Presented  by  Dr.  Anderson,  F.Z.S 

Presented  by  Vioe-Admiral  Sir  Sydney 
Daores,  E.C.B. 

1  Ocelot  (Felis  pardalis)  2    

6  Male. 


9  Female^  *  Never  previously  exhibited. 
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WHAT  WAS  DONE  IN  THE  SEVERAL  BRITISH 
OBSERVATORIES  IN  1869. 

Ih  Four  Fabts. — Pabt  IL 

Cambridge  Ohservaiory, 

IHE  meridian  obseirations  with  the  transit  infltrnment 
and  moral  circle  were  made  in  the  asaal  order  ontil 
Jo] J  10th  when  the  former  instroment  was  dis- 
moonted  in  preparation  for  the  reception  of  the  new 
transit-circle.  These  were  chieflj  confined  to  obsenrations  of 
standard  stars  for  the  determination  of  clock  and  instromental 
errors,  of  Mars  near  opposition,  and  of  the  son  near  the 
eqoinoxes  and  solstices.  Since  Jalj  10th  the  time  has  been 
approximatelj  foond  bj  transits  taken  with  the  telescope  of 
the  mnral  circle.  Winnecke's  comet  was  obsenred  on  thirteen 
separate  nights  in  Maj  and  Jane  with  the  Northomberland 
equatorial ;  on  each  night  it  was  compared  with  several  stars 
carefally  selected  from  catalogues.  The  resolts  are  foond  to 
be  very  accordant.  Both  the  eqoatorials  have  been  nsed  in 
observing  occoltations. 

The  meteorological  observations  have  been  made  at  the 
nsaal  hoars  of  9  a.m.  and  3  p.m. 

The  coorses  of  a  few  meteors  were  registered  in  Aagast,  bat 
the  sky  was  onfavoorable  in  November. 

Steady  progress  has  been  made  daring  the  year  with  the 
calculations  and  preparations  for  the  press ;  the  observations 
Df  more  than  1,000  stars,  which  were  made  in  1864  and  1865 
with  the  North amberland  equatorial,  by  means  of  the  square 
bar  micrometer,  for  the  purpose  of  completing  the  Markree 
zones,  have  been  reduced,  and  the  mean  places  obtained  for  the 
beginning  of  1865. 

The  observations  of  Winnecke's  comet  have  been  reduced, 
and  the  comet  observations  of  former  years  are  now  being 
arranged  for  the  press.  The  transit  reductions  are  completed. 
The  mural  circle  reductions  are  completed  to  the  end  of  1866. 

All  the  preparations  have  been  made  for  some  time  past 
for  the  new  Transit-circle,  the  arrival  of  which  has  been  most 
nnaoconntably  delayed,  as  in  October  last  it  was  expected. 

Olaegow  ObaervaUn-y,  —  The  operations  at  the  Glasgow 
Observatory  during  the  past  year  have  been  essentially  the 
same  as  those  of  preceding  years.  In  addition  to  stars  chosen 
from  the  nsual  list,  several  of  the  minor  planets  have 
been  observed  with  the  transit  circle.  The  Ochtertyre  equa- 
torial has  been  employed  in  observing  soch  of  the  minor 
plsnets  as  may  be  conveniently  seen  with  it,  and  do  not  come 
within  the  mnge  of  the  meridian  instrument.  A  few  observa- 
tions of  Brorsen's  and  Winnecke's  comets  have  also  been 
obtained  with  the  same  instrument. 

True  time  continues  to  be  transmitted  in  the  nsnal  manner 
to  the  city  and  port  of  Glasgow.  A  system  of  meteorological 
observations,  conducted  by  means  of  self-recording  instruments, 
was  established  at  the  Observatory  in  the  beginning  of  1868, 
under  the  auspices  of  the  Meteorological  Committee  of  the 
Boyal  Society,  and  has  continued  since  in  active  operation. 

Work  done  wUh  tJie  PhoioheUograpk  at  the  Kew  Observatory. 
— ^The  first  instalment  of  the  measurements  and  reductions  of 
the  Kew  son-pictures  taken  during  the  two  years  1862  and 
1863,  containing  also  the  areas  of  the  observed  groups  and  an 
-explanation  of  the  methods  followed  in  the  working  out  of  the 
observations,  has  been  published  in  the  last  volume  of  the 
Traneactions  of  the  Boyal  Society,  Nearly  150  separate  copies 
of  the  paper,  printed  partly  at  the  private  expense  of  Mr. 
Warren  de  la  Rue,  were  distributed,  chiefly  to  foreign  observa- 
tories, scientific  institutions  and  distingoished  astronomers  and 
physicists. 

The  second  instalment,  containing  the  heliographic  positions 
of  the  snn-spots  observed  from  the  beginning  of  1864  to  the 
and  of  1866,  is  nearly  ready  and  will  be  presented  to  the  Boyal 
Society  at  an  early  date  during  the  present  session. 

Some  investigations  were  also  made  last  year  on  the  in- 
fluence which  a  Infracting  medium  of  considerable  density  would 


have  on  the  apparent  size  and  figure  of  the  sun,  and  the  time 
of  rotation,  as  calculated  from  spots  at  different  latitudes.  The 
preliminary  discussion  has  led  to  the  conviction  that  a  com- 
parison of  the  times  of  rotation  as  derived  from  spots  while 
they  are  near  the  limb,  with  those  deduced  from  the  same  spots 
when  near  the  centre,  will  throw  much  light  on  several  im- 
portant questions  connected  with  solar  physics.  The  matter 
will  be  exhaustively  investigated  in  the  general  discussion  of 
the  Kew  results.  , 

During  the  present  year  it  is  intended  to  bring,  if  possiUe, 
the  work  of  the  measurements  up  to  date.  The  scarcitj  of 
spots  during  1867  and  1868  was  soch,  that  the  pictures  of  these 
years  may  be  measured  in  a  comparatively  short  time ;  and  it 
is  hoped  that  by  completing,  by  the  end  of  this  year,  the  obser- 
vations made  up  to  at  least  the  end  of  1869,  tiiat  the  greater 
part  of  the  succeeding  years  may  be  devoted  to  as  carefol  a 
discnssion  of  the  whole  work  as  is  require4  by  the  importanoe 
of  the  astronomical  and  physical  problems  involved  in  it. 

Messrs.  De  la  Bue,  Stewart,  and  Loewy,  state  that  the 
reductions  of  Hofrath  Schwabe's  observations  are  now  finished. 
By  comparing  his  observations  with  those  taken  by  Garriogton, 
and  also  with  the  sun-pictures  taken  at  Kew,  they  arriTed  at 
very  favourable  conclusions  regarding  the  accuracy  of  the  de- 
lineations of  the  distingoished  German  observer.  Beginning 
with  the  year  1832,  they  have  measored  the  spotted  area  of  aQ 
his  pictores  up  to  the  time  when  Carrington's  series  commenced. 
From  the  results  obtained  they  have,  first  of  all,  deduced  fort- 
nightly views,  and  in  the  next  place,  in  order  to  get  rid  of  the 
more  transitory  fluctuations,  they  have  taken  a  series  of  those 
monthly  views  corresponding  to  the  middle  and  end  of  each 
month,  from  the  beginning  of  1832  till  the  end  of  May,  1868. 
Putting  these  results  into  a  graphical  form,  they  have  obtained 
a  curve  exhibiting  only  the  irregularities  of  comparatively  long 
periods,  and  from  the  curve  by  the  ordinary  method  of  equali- 
zation, they  have  deduced  an  equalized  curve  exhibiting  the 
decimal  period  of  solar  disturbances. 

They  find  therefrom  the  following  epochs  of  maximum  and 
minimum  spotted  area : — 

Minimum Nov.    28 1833 

Maximam Deo.    21 1836 

Minimam Sept.  21 1843 

M^Tinnntn NoV.     14 1847 

From  these  dates  it  will  be  perceived  that  (as  has  been 
already  observed)  the  time  between  the  minimum  and 
maximum  is  always  less  than  that  between  the  maximum  and 
next  minimum. 

It  will  also  be  noticed  that  the  whole  period  is  not  always 
of  uniform  length ;  nevertheless,  judging  from  what  has  gone 
before,  they  believe  that  they  are  perhaps  entitled  to  oonclade 
that  the  approaching  minimum  will  not  be  delayed  mnch 
beyond  the  end  of  this  year.  It  ought  also  to  be  remarked 
that,  in  all  the  three  series,  the  progression  from  maximum  to 
minimum  is  not  a  simple  progression,  but  exliibits  in  each  case 
traces  of  a  secondary  maximum. 

Finally,  they  have  examined  these  results  for  traces  of  the 
action  of  the  planets  upon  snn-spots,  and  pursuing  the  method 
indicated  in  their  preliminary  researches,  they  derived  the  fol- 
lowing table,  as  e]diibiting  the  evidence  deduced  from  all  the 
observations  between  1832  and  1868 : — 

Bscan  or  Deftdt&ej  of  Spoiled  Are*. 
Japitor  and  Teaos — MMn  and  Meroorj. 


Minimum... 

...April  21... 

,1856 

Maximnm... 

...Oot.      7... 

...1859 

Minimum . . . 

...Feb.   14... 

...1867 

BeUtiT«  Flan0Ui7 

Separation. 

Between  0"* 

and    30° 

80 

„      60 

60 

.,      90 

90 

„     120 

120 

„     150 

150 

„     180 

180 

„     210 

210 

„     24K) 

240 

„     270 

270 

„     800 

300 

„     330 

330 

„        0 

+   881 

+  1675 

-     60 

-  139 

-  452 

-1665 

-  579 

-2855 

-  705 

-2818 

-  759 

-1604 

-.  898 

-  481 

-  762 

+  547 

-  268 

+  431 

+     70 

+  228 

+  480 

+ 1818 

+  1184 

+  2283 
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FOOD    STORES    IN    HOEOWHBNUA    LAKE 


From  this  table  there  appears  to  be  an  excess  of  solar 
activity  when  either  Jupiter  and  Venus  or  Mara  and  Mercarj 
are  together,  and  a  deficienoj  when  thej  are  180°  apart.  We 
Bee  also  that  the  progression  of  the  nambers  is  regalaT  in  each 
case  and  verj  similar  in  the  one  case  to  what  it  is  in  the  other. 
— Annaal  Report  of  the  Council  of  the  Royal  ABtronomical 
Society. 


REVIEWS   OF   BOOKS, 

Ti  Ika  A  Maiii  j  or.  New  Zealand  and  itt  Inhabitants,  Second 
Edition.  By  the  Be».  Bichabd  Taylok,  M.A.,  F.G.S- 
London :  Uaointosh.     1870. 

[FiBST  Notice,] 

THERE  ia  not,  perhape,  on  the  whole  faoe  of  the  gloSe  a 
race  whose  history,  origin,  habits,  knd  obaraeter  present 
a  livelier  interest  to  the  Anthropologist  than  that  of  New 
Zealand.  Whether  we  regard  the  remarkable  intelligence  and 
high  mental  ealtare  which  even  tbo  first  New  Zealand  savages 
displayed  when  taVen  on  board  Cook's  vessel,  or  the  curions 
circnmstanee  that  the  traditions  of  the  people  show  them  to 
hive  been  in  their  pre-oannibalism  period  a  more  ciTilized  race 
than  when  firat  discovered  by  the  great  oironniQavigator,  the 
New  ZeaUnder,  as  a  type  of  primitive  man,  ia  a  stndy 
of  the  highest  momeat  to  Science.  It  is  strange,  therefore, 
that,  with  the  exception  of  some  oommnnicationa  to  special 
joaraale,  so  littie  has  been  done  towards  a  complete  Anthropo- 
logioal  sketch   of  the  New   Zealand  savage.      The  Central 


A  frican  has  been  done  to  death ;  the  American  Indian  hat 
long  since  passed  from  onr  litoratore;  the  races  of  the  Eastern 
Archipelago  have  found  an  eloquent  and  philosophical  historian 
in  Mr.  Wallace ;  bnt  the  New  Zealander  has  not  had  fall  jcstice 
done  to  him  till  the  appearance  of  Mr.  Taylor's  work,  which 
we  are  happy  to  see  now  before  ns  in  its  second  edition,  and 
which,  coming  as  it  does  from  a  missionary  and  man  of  science, 
is  a  trnthfal  and  worthy  record  of  the  habits,  manners,  and 
traditions  of  the  Maories. 

The  author  commenees  his  treatise  with  some  general  ob- 
servations on  savages,  which  we  think  he  would  have  done 
well  to  have  omitted,  since  they  havu  led  him  into  specolations 
which  he  cannot  support.  For  example,  in  speaking  of  the 
present  degenerate  condition  of  the  Maori,  as  contrasted  with 
his  highly  civilized  state  when  first  discovered,  the  author 
advances  this  as  a  fact  against  pn^easive  development.  This 
is  at  onca  shallow,  and  ont  of  accordance  with  fact.  The  law 
of  progressive  development  exacts  as  one  of  its  very  elementary 
conditions  that,  while  certain  favonred  races  shall  sorvive, 
others,  less  able  to  contend  with  external  circa  mstanoes,  shall 
degenerate  and  die  ont. 

B.ut,  passing  this  slight  misconoepUon  over,  we  soon  come 
to  the  more  valuable  parts  of  the  book,  where  the  author  gives 
ns  the  resnlta  of  his  thirty  years'  observation  and  stndy  of  the 
race.  One  of  the  first  points  to  which  Mr,  Taylor  directs  his 
attention  is  that  connected  with  the  early  settlement  of  the 
present  race  in  the  islands.  He  shows,  chiefly  from  the  tra- 
ditions of  the  people,  that  the  Maories  originially  inhabited 
other  islands,  and  that  the  population  having  become  too 
dense,  many  of  them  emigrated  in  canoes,  and  some  of  the 
latter  struck  on  the  Ti  Ika  A  Mani  (or  fish  of  the  Maui,  or 
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Creator).  Here  they  met  a  race  more  of  tbe  Afriean  tjpe, 
which  thej  eventoally  drove  oat  and  dispossessed,  bat  rem- 
Bants  of  which  are  still  to  be  foand  among  the  Maories.  We 
fear  that  a  good  many  of  the  author's  specalations  as  to  the 
origin  of  these  races  will  meet  with  disapproval,  bat  they  are 
nevertheless  interesting,  and  are  thus  summed  ap  in  the 
author's  words : — 

'*Tliare  appears,  therefore,  to  be  one  ^rand  conclosion  anived 
at  on  this  deeplj  interesting  sobject  of  inqnixy,  which  is  that  the 
PiMsiiSo  has  been  chiefly  peopled  bj  two  races — ^the  Helanesian  and 
Polynesian — althongh  others  maj  have  contribnted  to  do  so  in  a 
smaller  degree.  That  the  Melanesian  was  bj  far  the  most  ancient  of 
the  two,  and  both  entered  the  Padfio  from  contrary  directions.  That 
wheneTcr  they  oame  into  oontaot  with  each  other  the  lighter  ooloored 
snbdned  and  dominated  over  the  other.  The  black  arriyed  from  the 
west;  they  maybe  clearly  traced  through  Australia  and  New  Zealand 
towards  the  aonth,  and  through  India  with  its  islands,  also  China, 
Japan,  the  Philippines,  and  all  those  islands  comprising  the  Indian 
Axtshipelago,  until  by  New  Guinea  and  New  Caledonia  they  entered 
the  Paotfio." 

Mr.  Taylor  preenmes  that  both  races  originally  started  from 
Egypt,  and  be  traces  the  respective  routes  pursued  by  them 
wiUi  a  detail  which  shows  us  how  dangerous  are  the  paths  of 
enthusiastic  theorists.  The  subjects  of  civilization  and 
religion  next  occupy  the  attention  of  the  author,  but  his  ob- 
servations on  these  points  are  more  missioniatic,  if  we  may  use 
the  word,  than  specially  connected  with  Seienoe.  In  this  way 
tlie  first  hundred  pages  of  the  book  are  occupied,  and  at  thu 
landmark  we  must  postpone  our  remarks  on  the  volume  to  a 
fntore  number.  We  may,  however,  draw  attention  to  the  fact 
that  the  work  is  Tory  admirably  illustrated  with  numerous 
excellent  drawings  by  the  author's  pencil.  One  of  these  (kindly 
lent  us  by  the  publishers)  is  seen  on  p.  307,  and  represents  the 
appearance  of  Lake  Horowhenua,  as  seen  many  years  ago  by 
Mr.  Taylor.  The  lake-houses  on  piles  recall  forcibly  many 
of  the  dwellings  figured  in  Keller's  excellent  treatise,  but  at  the 
date  Mr.  Taylor  sketched  them  these  erections  were  merely  used 
as  food-stores.     Since  then  they  have  altogether  passed  away. 


The  Philosophy  of  the  Bath;  with  a  History  of  Hydro* 
Therapeutics  and  of  the  Hot-air  Bath,  from  the  Earliest 
Ages.    By  Durham  Dunlof,  M.B.I.A.     Dublin :  Mofiat. 

MB.  DUNLOP  appears  to  be  one  of  those  gentlemen  who, 
with  a  very  limited  knowledge  of  physiology  and  ad- 
vanced therapeutics,  think  that  modem  medicine  is  a  delusion 
and  a  snare,  and  that  a  book  written  to  expose  the  doctors 
is  not  only  a  very  laudable  proceeding,  but  one  which 
is  likely  to  insure  the  utter  demolition  of  the  disciples 
of  Galen.  When  we  further  say  that  the  author  dedicates 
this  volume  of  fulmen  brutum  to  Dr.  Barter,  of  Blarney, 
whom  he  regards  as  tbe  apostle  of  the  true  faith, 
and  the  pioneer  of  philosophic  therapeutics,  we  have  said 
enough  to  give  the  educated  reader  an  idea  of  the  nature  of 
the  work.  It  is  the  clumsiest  piece  of  special  pleading  we  have 
ever  read ;  and  to  any  one  with  a  knowledge  of  what  modern 
scientific  medicine  has  done  and  is  doing,  the  book  carries  its 
own  refutation  with  it.  Medical  men  acknowledge  the  advan- 
tage of  the  hot-air  bath  in  particular  cases;  but  those  who 
would  regard  it  as  a  panacea  would  have  to  argue  in  the 
flippant  style  and  with  all  the  prejudice  and  warped  judgment 
which  the  author  of  this  work  displays. 


Ohristianum  Organum ;  or  tlie  Inductive  Method  in  S&ripture 
and  Science,  By  Josiah  Miller,  M.A.,  with  an  Introduc- 
tion by  John  Hall  Gladstone,  Ph.D.,  F.R.S.  London  : 
Longmans.     1870. 

UNQUESTIONABLY  the  best  part  of  this  work  is  the 
calm  and  temperate  preface  which  that  clever  physicist. 
Dr.  Gladstone,  has  written  for  it.     Dr.  Gladstone's  remarks 


deserve  the  attention  of  thoughtful  men,  whether  believers  or 
sceptics,  for  they  show  that  the  writer  appreciates  the  terrible 
difficulties  which  thinkers  often  encounter,  and  they  do  not 
conv^  that  brand  of  burning  brimstone  sort  of  feeling  whieh 
is  unhappily  characteristic  of  too  many  of  our  divines.  The 
author,  Mr.  Miller,  tries  to  show  tiie  advantage  of  the 
inductive  method  in  religion,  and  proves  that  it  is  eqoaUy 
applicable  te  Science  and  Theology.  His  argument 
so  far  are  sound.  We  do  not  gainsay  them.  But  we  know 
how  the  sceptic  will  answer  them.  He  will  say,  "Firstty, 
may  not  the  inductive  method  be  a  very  dangerous  oae^ 
both  in  Science  and  Beligion  P  "  and  if  this  be  answered  in  the 
negative,  he  will  say,  "  Secondly,  in  using  the  inductive  method 
in  Science  we  start  with  phenomena,  and  argue  from  them. 
You  start  in  Beligion  with  an  assumption,  viz.,  that  certain 
writings  are  revealed.  Go  a  step  farther  back  and  reason 
purely  from  phenomena,  as  the  scientific  man  does,  and  what 
will  it  lead  to  P"  We  take  no  interest  in  books  of  this  kind. 
We  think  they  often  make  infidels,  knowings  as  we  do,  that  the 
only  safe  basis  of  Beligion  is  Faith. 
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CORRESPONDENCE. 


Ik  is  distinctly  to  be  borne  in  mind  that  we  do  not,  by  inserting  letters,  oonrey 
eny  opinion  faTOurftble  to  their  contents.  We  open  oar  colomns  to  all^  without 
lesning  to  anj;  and  thus  supply  a  channd  for  the  publication  of  opinions  of 
lU  shMee. 

No  notice  whaterer  will  be  taken  of  anonymous  communications. 

ITe  cannot  undertake  to  return  rejected  communications. 


Th£  Noyembes  Meteors  and  the  Sun. — From  B.  A.  Pboctob, 

BA.,  F.E.A.S. 

Sis, — This  disonssion  grows  wearisome.  Mr.  Elvins  does  not  recog- 
nize the  requirements  of  his  own  theory.  He  associates  the  33>year 
period  of  the  November  meteors  with  the  11 -year  son-spot  period.  Yet 
he  only  gets  his  meteors  into  the  son  by  disturbing  their  regrnlar 
orbital  motion,  and  so  spoiling  their  periodicity.  As  a  matter  of  fact 
the  meteors  do  not  "sometimes  pass  near  the  outer  planets  Saturn, 
Jupiter,  and  Mars."  They'  come  nearest  to  Mars,  bat  are  always 
fall  twelve  millions  of  miles  from  him.  Bat  it  is  nseless  to  touch  on 
one  error  in  a  theory  which  is  absurd  throughout. 

That  meteors  fall  into  the  sun  in  countless  millions  has  long  been 
recognized  as  a  necessary  conclusion  from  the  observed  number  of 
meteorio  systems  encountered  by  the  earth,  and  the  deduced  existence 
of  millions  of  other  systems.  Some  few  of  the  November  meteors, 
passing  very  dose  to  Uranus  or  the  earth  (the  only  planets  which  can 
sufficiently  affect  them),  may  reach  the  sun  after  long  wanderings ; 
bmt  there  would  remain  no  trace  of  periodicity  in  such  occurrences. 
The  number  of  meteors  so  disturbed  must  be  very  small,  since  Uranus 
is  only  suitably  situated  once  in  more  than  eighty  years,  the  earth, 
whose  disturbing  power  is  very  far  smaller  once  a  year ;  and  not  one 
meteor  out  of  thousands  would  be  disturbed  so  as  to  leave  the  general 
track. 

It  is,  however,  the  most  complete  waste  of  time  to  consider  such 
a  theory,  and  I  must  decline  to  continue  the  discussion.  I  did  not 
promise,  as  Mr.  Elvins  says,  to  "  state  other  objections."  I  thought 
the  one  I  stated  so  i>alpable  that  Mr.  Elvins  might  be  able  to  recognize 
its  foroe,  and  so  be  advised  to  waste  no  further  time  over  his  fancies. 
That  there  are  other  objections  severally  fatal  to  his  notions  any 
tolerably  advanced  student  of  astronomy  can  inform  him. 

March  25.  Yours  truly,  Bichabd  A.  Proctob. 


Sib  W.  Thomson  versus  Geology. — From  P.  W.  Stuart 

Mbnteath. 

Sib, — ^The  Uniformitarians  are  represented  by  Sir  W.  Thomson  as 
a  partioular  school,  who  "  have  brought  so  much  of  British  popular 
geology  into  direct  opposition  to  the  principles  of  natural  philosophy." 
Now,  at  least  since  the  time  of  Hutton,  Uniformitarianism  has  been 
steadily  growing  as  the  leading  idea  of  geology,  and  its  chief  safeguard 
against  rash  hypothesis  and  conflicting  speculations.  During  the 
greater  part  of  that  time  it  was  certainly  not  found  to  be  in  direct 
opiKMdtion  to  the  principles  of  natural  philosophy.  But  a  few  years 
ago  Sir  W.  Thomson  propounded  a  dogma,  viz.,  the  universal  prin- 
ciple of  dissipation  of  energy ;  this  dogma  he  has  endeavoured  to 
support  by  the  statement  that  he  knows  nothing  against  it  (of  course, 
true,  as  he  rejects  without  examination  such  evidence  as  may  be 
adduced  against  it),  and  by  a  selection  of  certain  isolated  passages 
from  the  Bible.*  It  is  to  this  dogma,  and  not  to  the  principles  of 
natural  philosophy,  that  Uniformitarianism  is  opposed ;  and  it  is  pre- 
cisely because  Sir  W.  Thomson,  in  attempting  to  frame  a  wiiversal 
principle,  has  not  considered,  but  rejected,  the  evidence  from  geological 
facts,  wMch  "  do  certainly  belong  to  the  law  of  Nature,"  that  he  has 
reoently  brought  himself,  and  a  few  disciples  of  his,  into  "  direct 
opposition  to  the  principles  of"  geology.  And  as  undeniable  fact, 
stated  in  simple  language,  has  usually  been  found  more  valuable  than 
questionable  fact  stated  in  obscure  technicalities,  it  is  not  surprising 
that  tme  geology  should  be  **  popular."  So  is  Christianity,  so  is 
poetry,  so  ia  truth ;  and  though  the  North  British  Reviewer  seems  to 
take  popularity  as  of  itself  a  term  of  reproach,  he  has  not  given  any 

*  **  Baargy,"  Thomson  andTait.— G'ocd  TFordi,  180?. 


reasons  for  believing  it  to  be  so.  Certainly,  geologists  are  not  infal- 
lible, and  doubtless  mistakes  and  rash  statements  can  be  selected  in 
all  their  works ;  but  nearly  all  the  physicists  and.  astronomers  of 
fifteen  years  ago,  and  several  at  least  of  those  now  living,  could  be 
cited  as  holding  doctrines  in  contradiction  with  those  of  Sir  W.  Thom- 
son. And  if  any  one  were  desirous  of  supporting  a  particular  dogma 
against  the  undulatory  theory  of  light,  he  might  cite  a  roll  of  great 
names,  from  Newton  to  Brewster,  reject  the  evidence  for  it  without 
criticism,  ask  *'  on  what  calculation  is  this  opinion  founded  ?  "  when 
the  results  of  observation  were  cited  to  him, — and  get  laughed  at  for 
his  pains.  The  citation  of  great  names  may  frighten  off  fair  criticism, 
just  as  the  introduction  of  mathematical  calculations  may  frighten  off 
those  fully  competent  to  examine  the  real  physical  evidence  on  which 
the  whole  question  turns,  and  without  full  valuation  of  which  the 
calculations  are  utterly  impertinent.  But  no  great  names,  and  no 
mathematical  calculations,  can  convert  vague  assumptions  into  a 
"  sober  scientific  certainty,"'  or  obtain  a  "  quite  certain  "  conclusion 
from  speculations  on  obscure  and  questionable  evidence. 

If  Leibnitz  and  Newton  ("  true  geologists  "  according  to  Thomson) 
reaMy  regarded  an  imaginary  cosmogony  as  a  legitimate  explanation 
of  a  few  obscure  facts,  on  the  other  hand  nearly  all  great  reasoners, 
from  Aristotle  to  Malebranche,  Spinoza,  and  the  Scotch  school,  have 
rejected  such  explanations,  and  shown  their  absurdity.  And  when 
Sir  W.  Thomson  now  revives  a  cosmogony,  caUs  it  a  "  sober  scientific 
certainty,"  and,  in  consequence,  instead  of  examining  rejects  geology, 
we  are  sorry  for  him,  and  must  regard  his  '*  position  "  as  an  example 
of  the  evil  influence  of  mathematical  training — ^such  as  nearly  all  great 
thinkers  have  condemned,  such  as  we  have  recent  examples  of  the  per- 
nicious effects  of,  such  as  Professor  Huxley  has  lately  dwelt  on,  and 
Professor  Sylvester  has  defended  by  an  argument  strictly  parallel  to 
this : — Because  a  man  who  invents  or  improves  a  barrel-organ  must 
be  more  or  less  intellectual,  therefore,  organ-grinding  is  an  excellent 
mental  training,  and  a  highly  intellectual  occupation ;  with  illustra- 
tions from  space  of  four  dimensions,  the  relation  of  age  to  correct 
reasoning,  anecdotes  of  private  life,  and  the  music  of  the  future. 

Now,  what  are  Sir  W.  Thomson's  references  to  the  works  of  geolo- 
gists worth  P  Let  those  contained  in  his  Reply  be  examined ;  those 
I  mean  which  might  seem  to  lend  countenance  to  his  views : — 

1.  Professor  Haughton*s  Mantial. — In  this  elementary  work  I  find 
the  author  treats  the  theory  of  Darwin  with  ridicule  and  contempt, 
because,  as  he  says,  he  is  a  "  man  and  not  an  ape"  (a  petitio  prvn^ 
cipii) ;  he  considers  "  loose  theories  "  to  be  supported  by  "  the  shallow 
metaphysical  philosophy  of  the  Scotch  school "  ;  and  he  remarks  that 
geology  "  is  like  the  study  of  archasology,  and  not  of  history,  and 
therefore  a  certain  amount  of  license  and  poetry  must  be  allowed  to 
the  speculator  in  it  that  would  be  forbidden  to  the  accurate  his- 
torian." So  I  cannot  see  that  any  chance  passage  in  Professor 
Haughton's  Manual  can  have  much  weight. 

2.  If  Sir  W.  Thomson  will  explain  what  he  means  by  calling  Pro- 
fessor Phillips's  expression  of  opinion  a  "  careful  analysis,"  its 
*'  marked  contrast "  to  the  remarks  of  Darwin  might  be  profitably 
discussed.  It  may  be  that  a  hundred  million  years  would  suffice  for 
the  operations  considered  by  Professor  Phillips  and  Mr.  Geikie ;  but 
more  definite  considerations  show  a  balance  of  probability  the  other 
way,  and  I  argue  that  Sir  W.  Thomson  has  brought  nothing  to  affect 
that  balance. 

If  Sir  Boderiok  Murchison,  or  any  other  geologist,  will  produce  any 
stratigraphioal  evidence  that  will  eBiahliBhyWitliouttaJiin^catastrophism 
for  granted,  the  grander  intensity  of  causation  in  former  epochs,  then 
his  first  remarks  might  have  weight  in  the  present  discussion.  Such 
evidence  has  never  been  adduced ;  a  roll  of  names  may  be  cited  on  the 
opposite  side ;  and  it  is  obvious  that,  at  least,  the  grounds  for  a  deci- 
sion must  be  sought  elsewhere.  The  **  traveller  "  has  again  and  again 
cited  Alpine  gorges  as  evidence  of  "  former  catastrophes ;"  but  Pro- 
fessor Tyndall,  a  practised  observer,  takes  the  trouble  to  examine  the 
gorges,  and  writes  in  1869  of  that  of  Pontresina,  "  Like  all  others  I 
have  seen,  it  is  a  chasm  of  erosion."  Having  carefully  explored  on 
foot  nearly  the  whole  Pyrenean  chain,  I  have  never  found  such  **  clear 
and  unmistakable  signs  of  former  catastrophes"  as  Sir  Boderick 
Murchison  mentions;  but  many  supposed  examples  of  catastrophe 
have  been  pointed  out  to  me,  and  careful  examination  has  convinced 
me  that  they  were  evidences  of  the  contrary.  Nothing  is  easier  than 
hastily  to  refer  a  valley  or  fissure  to  some  convulsion ;  but  yet  the 
more  carefully  it  be  examined  the  more  it  may  afford  evidence  of  the 
contrary.  In  one  case  I  was  nearly  referring  a  deep  and  narrow  gorge 
to  fracture,  because  it  followed  a  line  of  fault,  and  the  evidence  of 
aqueous  erosion  was  not  satisfactory ;  but  I  found  the  gorge  end  at 
another  gorge  transverse  to  the  first,  and  on  the  opposite  wall  of  rock 
the  dislocation  was  clearly  marked — its  sides  not  an  inch  apart ;  so  as 
streams  must  erode,  and  there  was  no  evidence  to  the  contrary,  I 
naturally  concluded  that  the  gorge  had  been  worked  eut  by  the  stream. 
"  Convulsion  was  as  evident  in  the  structure  of  the  mountains  as  in 
their  forcible  separation,"  says  Mr.  Bayard  Taylor,  of  the  gorges  of 
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the  Rio  Segre.  Certainly,  by  no  gorges  in  the  whole  Pyrenees  is  conTol- 
sion  more  strongly  suggested  to  the  imagination ;  certainly,  few 
"  travellers  "  conld  be  more  intelligent  than  Mr.  Bayard  Taylor.  Bat 
as  I  have  most  carefully  studied  the  gorges  of  the  Bio  Begre,  as  well 
as  the  structure  of  the  whole  neighbouring  country,  not  simply  record- 
ing  a  passing  impression,  but  spending  many  days  in  seeking  evidence 
regarding  the  structure  and  origin  of  the  mountains  and  gorges,  I 
have  not  the  slightest  hesitation  in  affirming  that  there  is  no  evidence 
of  convulsion,  and  such  evidence  of  the  contrary,  that  if  we  reject  it, 
we  must  reject  the  simplest  facts  that  are  accepted  by  all  geologists. 

If  time  be  granted,  geological  phenomena  can  be  consistently  ex- 
plained; if  not,  the  assumptions  and  contradictions  introduced  are 
endless.  The  last  remarks  quoted  from  Sir  B.  Murchison  relate 
especially  to  chemical  geology.  They  are  simply  inconsistent  with  all 
that  has  been  done  in  that  science.  The  processes  of  metamorphism 
that  have  been  accomplished  in  laboratories,  or  observed  in  the  arts 
or  in  nature,  are  so  numerous  that  the  difficulty  among  those  who 
study  these  matters  is  to  select  those  most  appropriate  in  each  par- 
ticular case ;  and  unless  it  be  taken  for  granted  that  chemical  pro- 
cesses were  formerly  subject  to  a  law  of  fits  and  starts,  it  remains  to 
be  shown,  not  so  much  how  metamorphism  could  have  taken  place  as 
how  it  could  not  have  taken  place.  The  "  theorist "  is  he  who  rejects 
the  vast  amount  of  evidence  accumulated  on  this  question,  and  refers 
to  fanciful  hypotheses,  like  that  of  Yon  Buoh  regarding  dolomite.  The 
fact  that  many  do  so  is  strong  evidence  against  Oatastrophism.  Now, 
regarding  these  last  quotations  from  Sir  B.  Murchison,  and  especially 
the  last  sentence  regarding  grand  ranges  of  limestone  changed  "  all  at 
once,  I  would  remark  that  their  date  is  1867,  and  that  in  February, 
1868,  Sir  B.  Murchison  said,  regarding  an  elementary  lecture  by  Mr.  D. 
Forbes,  that  he  "  felt  as  yet  incompetent  to  offer  any  opinion  upon  the 
great  chemical  questions  treated  of  in  the  paper ;"  and  I  would  ask 
what  would  be  thought  of  a  scientist  who,  proposing  to  reform  our 
notions  regarding  the  spectrum  analysis  of  the  heavenly  bodies,  should 
ignore  the  researches  of  Stokes,  Huggins,  Secchi,  Kirchhof ,  and  others 
who  have  devoted  themselves  to  such  matters,  and  cite  some  passages 
from  the  works  of  an  astronomer  whose  special  field  was  peculiarly 
remote  from  such  investigations  P 

I  have  used  above  the  words  "might  seem  to  countenance  his 
views,"  for  the  notion  of  former  convulsions  formed  a  part  of  the 
Uniformitarianism  of  Hutton  ;  and  Sir  W.  Thomson  has  mentioned  no 
geological  evidence  for  the  secular  cooling  of  the  earth.  "  It  cannot 
be  reasonably  urged  that  a  hotter  sun  is  not  a  probable  explanation 
of  the  supposed  warmer  climate  of  the  palaBOzoic  ages,"  says  Sir  W. 
Thomson.  But  what  is  a  probable  explaTiation  of  a  strongly  controverted 
su^ppontion  worth.  Local  changes  in  climate  are  well  established ; 
but  the  best  established  evidence  of  general  change  is  the  evidence  for 
the  former  colder  climate  of  the  glacial  epoch.  There  seems  also  some 
evidence  that  daring  nearly  all  the  geological  ages  the  general  climate 
was,  on  the  whoUy  more  equable  than  it  has  been  since  the  glacial  epoch ; 
but  that  the  climate  of  the  paleozoic  ages  was  warmer  than  that  of 
the  succeeding  periods  there  is  no  evidence  whatever.  If  the  North 
British  Reviewer* 8  estimate  of  Sir  W.  Thomson's  position  (*'  that 
natural  philosophy  already  point)  to  a  period  of  some  ten  or  fifteen 
millions  of  years  ")  be  fair,  we  may  thank  Sir  W.  Thomson  for  having 
afforded  to  all  geolo:>ists  a  reductio  ad  abswrdum  of  certain  rash  and 
vague  speculations  that  still  linger  in  some  geological  works. 

Now,  do  Sir  W.  Thomson's  references  to  geological  works  strengthen 
or  weaken  his  position  ?  If  it  be  admitted  that  they  lend  it  no  sup- 
port, that  is  all  I  care  for. 

No  one  disputes  that  Sir  W.  Thomson  is  a  highly  competent  master 
of  the  art  of  drawing  conclusions  by  mathematical  reasoning.  But  as 
he  has  not  shown  that  the  geologists  have  drawn  their  conclusions  by 
erroneous  reasoning,  the  question  of  certainty  of  reasoning  is  not 
pertinent  to  the  discussion.  Even  the  conclusions  for  which  the  most 
complete  certainty  is  claimed — even  the  papal  decisions — ^hive  usually 
contained,  expressed  or  implied,  the  limitation  8i  ita  est,  si  preces 
veritate  nitantur.  And  if  the  reasoning  is  certain,  there  can  be  no 
doubt  that  the  value  of  the  conclusions  depends  strictly  on  the  value 
of  the  premises :  so  if  the  premises  are  worthless,  it  follows,  with 
mathematical  certainty,  that  the  conclusions  are  worthless  also. 

I  have  already  indicated  the  value  of  Sir  W.  Thomson's  premises; 
but  the  more  they  are  examined,  the  more  fuUy  does  their  real 
character  appear. 

Internal  Heat. — ^It  is  commonly  stated  that  the  mean  increase  of 
temi>eratureis  about  1*  Fahr.  for  every  50  ft.  of  descent.  For  ordinary 
practical  purposes  this  may  be  admitted  as  a  fact.  But  to  raise  it 
into  an  absolute  axiom  and  draw  conclusions  from  it  against  the  other 
facts  of  geology  is  a  very  different  matter.  In  proportion  as  we  would 
draw  valuable  conclusions  from  it  we  must  know  what  it  means: 
this  geologists  do  know,  and  therefore  they  do  not  draw  utterly  unjusti- 
fied conclusions  from  it.  The  statement  means  that  observations  have 
been  made  to  within  an  extreme  depth  of  about  igiao  of  the  earth's 
diameter ;  and,  dividing  the  respective  depths  reached  by  the  respec- 
tive gross  amounts  of  increase  of  temperature,  the  mean  result  is  as 
above.    The  observations  have  been  made  over  only  a  few  portions  of 


a  fourth  part  of  the  earth's  surface.  The  results  in  different  places 
have  been  found  very  different.  Most  of  the  observations  have  been 
very  roughly  made.  It  would  be  difficult  to  find  more  trustworthy 
observations  than  those  made  by  Messrs.  Arag  and  Walferdin  at  the 
well  of  Grenelle,  and  those  of  De  la  Bive  at  the  well  of  Br^gny :  these 
observations  showed  that  the  rise  in  temperature  took  place  at  a 
decreasing  rate;  and  most  other  observations  do  not  show  therealrate 
at  all.  Yet  if  the  rise  take  place  at  a  decreasing  rate,  the  observa- 
tions tell  against  the  hypothesis  of  original  heat ;  and  can  the  decreas- 
ing rate  be  said  to  be  less  well  established  than  a  uniform  or  increasiog 
rate.  Volcanoes  and  hot  springs  may  be  due  to  the  indefinite  increase 
of  internal  heat ;  but  it  is  usiuUly  admitted  that  they  may  be  due  to 
chemical  action,  friction,  electricity,  and  other  such  causes.  Has  Sir 
W.  Thomson  given  any  grounds  for  deciding  between  the  two  views? 
If  volcanic  action  have  the  latter  origin,  it  is  pretty  obvious  thai 
the  evidence  from  temperature  in  excavations  may  in  great  part  be 
accounted  for  by  such  action.  Until  these  matters  be  decided,  how 
can  an  argument  against  Uniformitarianism  be  grounded  on  such  ooo- 
siderations.  Anyhow,  there  are  known  causes  of  heat  in  the  earth; 
and  their  effect  must  be  eliminated  before  the  calculations  from 
observed  temperature  can  have  any  decided  value.  The  chemical 
theory  of  Davy  is  certainly,  at  the  present  day,  a  mere  man  of  strav, 
which  Sir  W.  Thomson  need  not  have  troubled  himself  to  attack. 
But  that  oxidation  is  going  on  in  rocks  is  one  of  the  best  ascertained 
facts  of  chemical  geology ;  that  water  percolating  through  rocks  will 
become  heated  by  friction,  pressure,  and  chemical  action  can  faaidly 
be  doubted ;  that  electric  currents  are  constantly  passing  throogh 
rocks  is  well  ascertained  (and  terrestrial  magnetism  seems  bound  np 
with  this  fact) ;  and  that  the  products  of  volcanic  action  are  just  what 
we  should  expect  on  the  chemical  theory  can  scarcely  be  disputed.  It 
must  certainly  be  granted  that  the  value  of  any  oonidasions,  and  espe- 
cially of  any  calculations,  drawn  from  observed  internal  tempetataze, 
is  at  least  altogether  problematical. 

Sir  W.  Thomson's  argument  regarding  the  sun  is  this:— That 
according  to  Uniformitarianism  the  sun  is  a  perpetual  miradle,  becaoae 
we  know  of  no  manner  in  which  the  heat  given  out  by  the  sun  can  be 
restored  to  it ;  therefore  he  would  force  us  into  admitting  a  theory  to 
account  for  the  sun,  which  theory  contradicts  geology,  and  represents 
the  universe  as  strictly  analogous  to  a  machine.     But : — 

1.  Is  it  more  reasonable  to  admit  that  theijp  are  many  things  in 
the  universe  which  we  do  not  yet  understand,  but  which  future  investi- 
gation may  reveal  to  us ;  or  more  reasonable  to  admit  that  the  evidence 
of  geology  is  false  ?  As  Sir  W.  Thomson  has  not  attempted  to  disouss 
the  evidence  adduced  by  our  great  geologists,  he  has  thrown  no  light 
on  this  point. 

2.  As  Sir  W.  Thomson  seeks  out  what  Uniformitarianism  may,  so 
far  as  we  know,  involve,  and  rejects  it  because  it  involves  a  mirade, 
may  we  not  similarly  seek  out  what  Sir  W.  Thomson's  theoiy  involves, 
and  reject  it  if  it  involves  a  miracle  P  This  theory  (substantially  that 
of  Descartes,  Laplace,  and  the  Vestiges  of  Creation)  involves  not  one 
miracle  only  but  many  mirades.  First,  it  involves  the  miracle  of  the 
disx>ereion  of  matter  through  space ;  second,  the  determining  of  pai- 
ticular  centres  of  attraction  in  this  miraculously  dispersed  matter; 
further,  it  involves  spontaneous  generation,  the  development  of  monads 
into  vertebrates,  and  the  innumerable  other  miracles  required  to  evolTe 
the  order  and  the  beauty  of  our  system  from  a  mass  of  oosmotic  gas. 
I  take  the  word  mirade  in  the  sense  in  which  Sir  W.  Thomson  employs 
it ;  I  apply  it  in  his  theory  as  he  has  applied  it  in  Unif  ormitariamsm ; 
I  show  that  his  own  theory  is,  on  his  oum  premises,  far  moie  inadnui- 
able  than  the  other.  And  surely  Sir  W.  Thomson  does  not  really 
suppose  that  the  miraculous  is  governed  by  a  law  that  relegates  to 
wherever  it  may  suit  the  convenience  of  his  own  theories  to  permit  it? 

3.  The  doctrine  of  the  universal  dissipation  of  energy  is  a  singalar 
extension  of  an  old  and  well-known  result  of  induction  from  a  oertain 
number  of  facts.  The  statement  of  this  principle  as  universal  simply 
means  that  Sir  W.  Thomson  finds  nothing  against  its  universalis. 
But  the  obvious  means  of  testing  whether  the  principle  be  probably 
universal  or  no  is  to  ask  from  geology — ^in  which  the  principle  of  nni- 
versal  would  necessarily  make  itself  felt — ^f or  information  on  the  ques- 
tion. The  answer  of  geology  is  negative ;  but,  instead  of  suppoong 
the  principle  not  universal.  Sir  W.  Thomson  during  nearly  ten  years 
publishes  the  conclusion  that  the  geologists  are  wrong ;  and  dunng 
all  that  time  he  does  not  attempt  to  criticise  their  evidence,  or  to  show 
how  they  may  escape  from  the  conclusions  to  which  the  patient  and 
progressive  study  of  Nature's  footprints  has  conducted  them. 

But  with  much  astonishment  I  have  found  Sir  W.  Thomson's 
conclusions  welcomed  by  the  British  and  Foreign  Evangelical  Bevisw, 
The  secret  of  this  I  find  in  an  article  in  Oood  Words  of  1862,  in  whieh 
Messrs.  Thomson  and  Tait  endeavour  to  support  their  cosmogony  by 
certain  isolated  clauses  from  the  Bible.  This  manner  of  ntiliang  the 
Bible  has  been  condemned  by  Augustine,  Aquinas,  Pascal,  and  a 
hundred  other  authorities ;  and  of  its  fairness  in  this  particular  case, 
I  think  any  unprejudiced  reader  would  speedily  judge.  It  is  of  a  pieoe 
with  the  introduction  of  scientific  patriotism,  regarding  Mayer,  in  the 
same  article.    Beligious  writers  might  do  well  to  remember  that,  till 
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very  lately,  whole  libraries  were  written  against  the  oosmogony  of 
Laplaoe ;  that  if  they  are  now  to  unwrite  those  libraries  they  will  be  in 
a  strange  position ;  and  6hey  might  well  panse  before  committing  them- 
selTes  to  a  mathematical  fatalism  that  would  engnlf  religion  and 
Boionce  alike. 

The  existing  coarse  of  nature  is  assumed  in  all  our  reasonings  as  to 
the  past,  and  all  attempts  at  cosmogony  are  involved  in  a  cycle  of 
contradictions.  What  that  course  of  nature  is,  it  is  the  business  of 
the  geologist  and  other  scientists  to  ascertain,  by  patient  and  pro- 
gressive observation,  calling  in  the  assistance  of  the  mathematical 
craft  when  necessary,  but  whether  by  machinery  or  by  craftsmen  is 
indifferent ;  and  while  they  acknowledge  the  merits  of  the  inventors 
of  the  machinery  or  the  craft,  they  refuse  all  claim  to  "  proud  pre- 
eminence "  to  the  craftsmen. 

But  I  will  endeavour  to  sketch  the  grounds  of  Uniformitarianism  in 
my  next  letter.  Of  course  it  is  only  by  the  comparison  of  the  value 
of  those  grounds,  with  that  of  the  grounds  of  Sir  W.  Thomson's  "posi- 
tion," that  the  said  position  can  be  fairly  estimated.  This  seems 
never  to  have  occurred  to  Sir  W.  Thomson ;  but,  similarly,  it  will 
never  occur  to  modem  scientists  to  attribute  value  to  conclusions 
obtained  by  the  simple  and  certain  method  of  first  begging  the 
question.  I  remain,  &o., 

P.  W.  Stuart  Menteatu, 

Senior  Hope  Scholar  in  Chemistry  of  Edinburgh  University  in 
1864.  First  in  the  Geological  Examination  of  the  Boyal 
School  of  Mines  in  1865. 


Oarbonii'ebous  and  General  IcHNOLoaY. — Froyn  T.  P. 

Barkas,  F.G.S. 

Sir, — ^There  are  few  departments  of  palseontology  more  interesting 
and  instmotlve,  and  that  give  a  greater  promise  of  important  dis- 
coveries, than  that  which  is  known  as  Ichnology,  and  there  are  few 
phases  of  palffiontographical  research  that  have  been  so  much  neglected, 
especially  in  the  British  Islands.  Since  the  production  of  those 
standard,  but  comparatively  little  known,  works  on  fthnology,  en- 
titled Jc/iuologfy  o/ ^eiu  England,  by  Professor  Hitchcock;  Ic/inoZof/j/ 
of  Anna/iidale,  by  Sir  William  Jardine ;  and  fossil  Footprints  iji  the 
Bed  Sandstones  of  Potsdam,  Pennsylvania^  by  Dr.  J.  Lea,  which  were 
pabUshed  several  years  ago,  no  work  specifically  devoted  to  the  eluci- 
dation of  Ichnology  has  been  issued  from  the  press  in  England,  and 
the  three  works  above-named  are  so  rare  as  not  even  to  be  found  in 
some  of  tho  best  provincial  libraries  in  the  kingdom.  The  discovery 
of  animalB  of  ornithic  and  reptilian  types  in  th3  palaeozoic  formations, 
was  orig'nally  made  known  by  footprints,  the  discovery  of  the  remains 
of  reptiles  in  the  Carboniferous  strata  was  preceded  by  the  discovery 
of  footprints,  and,  for  a  knowledge  of  the  general  characteristics  of 
one  of  the  best  known  quadrupeds  of  the  more  recent  Triassic  period, 
lAbyrinthodon,  we  are  indebted  to  footprints,  which,  because  of  their 
hand-like  aspect,  were  originally  named  Cheirotherinm,  but  which 
farther  research,  by  the  best  known  and  most  venerated  English 
pabBontologist,  Professor  Owen,  was  proved  to  belong  to  Labyrin- 
thodon.  Among  the  paleeozoic  sandstones  of  Scotland,  the  Mesozoic 
sandstones  of  England,  and  sandstones  of  all  ages,  down  to  and  in- 
cluding the  Silurian  in  America,  footprints  have  been  discovered,  but 
so  far  as  the  transactions  of  scientific  societies  and  the  pages  of 
Boiontifio  joamals  are  concerned,  we  neither  read  of  any  systematic  in- 
vestigation of  ichnite-bearing  sandstones  during  the  present  day,  nor 
of  the  pablioation  or  preparation  of  any  extensive  treatise  on  the  sub- 
ject of  Ichnology.  I  believe  I  am  right  in  stating  that  no  monograph 
on  Ichnology  luis  yet  appeared  in  the  published  Tra^isactions  of  the 
Palsaontographical  Society,  and  inquirers  into  the  interesting  field  of 
Ichnology,  in  the  present  day,  are  driven  to  consult  a  large  variety  of 
geologies^  works,  in  which  the  subject  is  merely  incidentally  referred 
to,  and  in  which  there  is  an  endless  repetition  of  the  same  well-known 
and  hackneyed  illustrations. 

I  have  recently  had  my  attention  specially  directed  to  the  considera- 
tion of  Ichnology  by  there  having  come  into  my  possession  from  the 
laminated  sandstones  of  the  carboniferous  formation,  two  series  of 
beautiful  footprints,  one  series  of  which  bears  a  considerable  resem- 
blance to  the  reptilian  and  ornithic  footmarks,  represented  in  the 
works  already  quoted,  and  the  other  and  much  the  more  perfect  and 
oxtensiTe  series  is,  I  think,  of  mammalian  origin,  and  absolutely  new 
to  soience.  A  description  of  the  latter  specimen,  with  a  very  accurate 
lithographic  illnstration  of  natural  size,  appears  in  the  Colliery  Quar- 
dian,  of  March  11th,  1870,  and  the  name  which  I  have  bestowed  upon 
the  producer  of  the  impressions  is  Platytherium  j'^ammobaf^s.  The 
name  is  intended  to  indicate  the  leading  known  peculiarities  of  the 
supposed  carboniferous  mammal.  The  footprints  are  36  in  number, 
and  are  disposed  in  two  rows,  the  rows  are  •}  in.  apart,  the  average 
length  of  each  step  does  not  exceed  f  in. ;  the  animal,  therefore,  was 
small  and  broad,  and  hence  the  generic  name  Platytherium ;  what  is 
farther  known  of  the  creature  is  that  it  frequented  sandy  shores,  and 
trod  on  sand,  indicating  the  propriety  of  psammobates  as  its  specific 


designation.  The  size  of  the  footprints  does  not  exceed  ^  in.  in  length 
and  the  width  does  not  exceed  ^  in.  In  form  tae  impressions  very 
closely  resemble  an  elongated  ace  of  clubs.  The  second  series  of  foot- 
prints has  not  yet  been  described.  The  slab  of  sandstone  on  which 
they  are  impressed  is  4^  in.  long,  by  4  in.  broad,  and  it  contains  eight 
ichnital  impressions ;  they  are  arranged  in  two  rows,  the  space  be- 
tween each  row  from  inside  to  inside  of  the  footprints  is  1  in.,  the 
dear  space  between  each  footprint  is  ^  in.,  the  length  of  each  foot- 
print is  \  in.,  and  the  width  ^  in.  On  the  larger  slab  previously  re- 
ferred to  no  toes  are  visible,  but  on  this  which  I  am  now  describing, 
there  are  distinct  indications  of  three  toes,  the  animal,  therefore,  was 
probably  tridactylo. 

I  infer  from  the  broad,  bold,  cushion-like  appearance  of  the  body  of 
the  foot,  and  the  shortness  of  the  stride,  that  the  impressions  are  not 
ornithic,  but  that  they  have  been  produced  by  a  small  broad  reptUe, 
not  Batrachian,  because  tho  footprints  are  of  equal  size,  but  probably 
Chelonian.  Judging  by  the  width  of  tho  body  in  proportion  to  the 
length  of  the  step,  and  tho  flat,  cushion-like  appearance  of  the  body 

i   of  the  foot,  tho  Chelonian  hypothesis  appears  most  probable. 

I  Prior  to  tho  description  of  tho  ichnites  now  under  consideration,  I 
am  not  aware  that  footprints  in  Northumberland  sandstone  have  ever 
been  described  in  any  scientific  journal,  and  I  have  not  found  any 
reference  to  the  subject  of  either  local  or  general  ichnology  in  the 
able  and  extensive  Transactions  of  the  Tijneside  Naturalists*  Field 
Cluhy  which  have  been  published  for  many  years,  and  occupy  eight 
thick  8vo.  volumes.  The  only  reference  to  foasil  markings  on  sand- 
stone which  I  have  found  in  the  Transact  ions ^  is  a  paper  by  Albany 
Hancock,  Esq.,  in  vol.  iv.  "  On  certain  Vermiform  Fossils,"  which  were 
thought  to  have  been  produced  by  worms,  but  which  Mr.  Hancock 
showed  were  probably  the  product  of  crustaceans. 

Those  who  are  interested  in  the  study  of  ichnology  will  find  valuable 
information  in  any  of  the  following  works ;  reference  is  made  to  a 
large  variety  in  order  to  afford  inquirers  on  opportunity  of  oxamiuiug 
a  selection: — Anicrica/i  Journal  of  Sciences  and  ArtSy  first  series,  vols, 
xxix.  xxxii.  xxxiii.  xxxvi.  xxxvii.  xxxviii.  and  xliii.  to  xlix. ;  second 
series,  vols.  i.-vi.  viii.  ix.  xiv.  xix.  xxi.  xxii.  xxix.  xxxi.  xxxiv. 
xxxvi.  xl.  xli. ;  Transactions  of  the  Royal  Society  of  Edinburght  vol. 
xi.  p.  194,  containing  the  first  paper  on  fossil  footprints  by  Dr. 
Duncan ;  the  Qunrterly  Journal  of  the  Qcoloiical  Society,  1852, 
p.  214,  1856,  p.  250,  pi.  4,  fig.  4;  vol.  xii.  pp.  238,  243,  fig.  2.  The 
Qcohyist,  vols.  i.  v.  vi.  Murchison*8  8iUi>ria,  p.  351.  Owen's  PaUv- 
ontology,  p.  176.  Page's  Geology,  p.  259.  De  La  Beche's  Geological 
Observer,  pp.  147,  602.  Dawson's  Acwlian  Geology,  pp.  353-358. 
Hugh  MUler's  Sketch  Book  of  Popular  Geology,  pp.  163-168 ;  Testi- 
mony of  the  Rocks,  pp.  79-83.  Hitchcock's  Outlines  of  the  Geology  of 
the  Globe,  1853,  p.  98,  fig.  a,  72-84.  Dana's  Manual  of  Geohtgy, 
pp.  185,  315,  415,  421,  436.  Buckland's  Brid»jewater  Treatise, 
pp.  247-253,  plates  31-36.  Antials  and  Magazine  of  Natural  History , 
vol.  xvii.  1846,  p.  451. ;  new  series,  vol.  vi.  1850,  p.  440. 

Information  respecting  Ichnology  is  scattered  through  other  works 
on  geology  and  palasontology,  but  it  is  for  the  most  port  a  mere 
repetition  of  the  facts  contained  in  the  works  already  quoted. 

I  remain,  &c., 

Newcastle-on^Tyne»  T.  P.  Barkas,  F.G.S. 


SCIENTIFIC  SOCIETIES. 


Secretaries  of  Societies  will  obliee  us  by  regxilarly  forwarding  "Abstracts  of 
Ff ooeedings ;  "  and  they  woola  do  mnch  to  enhance  the  interest  and  success 
of  their  meetings  if  they  would  enable  us  to  publish  in  anticipation  "  notices 
of  papers  to  be  read."  _«.„_— 

ROYAL  SOCIETY. 

Thursday,  March  17th. — The  following  papers  were  read,  but 
reached  us  too  late  for  insertion  in  our  last.  "  On  the  Estimation  of 
Ammonia  in  Atmospheric  Air,"  by  Horace  T.  Brown,  Esq.,  com- 
municated by  Dr.  Prankland,  F.E.S. — In  the  attempts  that  have  been 
hitherto  made  to  estimate  the  ammonia  present  in  atmospheric  air, 
the  results  arriyed  at  by  the  Tarious  experimenters  have  difTcrod  so 
widely  that  it  is  still  a  matter  of  uncertainty  what  tho  quantity  really 
is.  That  it  is  a  yery  small  amount  all  agree,  but  the  extreme  results 
on  record  yary  as  much  as  from  13*5  to  '01  part  of  carbonate  of 
ammonium  per  100,000  of  air.  It  may  therefore  not  be  without 
interest  to  give  an  account  of  a  simple  method  affording  very  con- 
cordant and,  I  believe,  accurate  results ;  at  the  same  time  being  easy 
of  performance  and  requiring  but  little  time  for  an  experiment. 

The  apparatus  used  consists  of  two  gloss  tubes,  each  of  about  1 
metre  in  length  and  12  millims.  bore.  These  are  connected  air-tight 
by  means  of  %  smaller  glass  tube,  and  inclined  at  an  angle  of  5^  or  G" 
with  tho  horizon.  Into  each  of  the  larger  tubes  are  introduced  100 
cub.  oentims.  of  a  mixture  of  perfectly  pure  water  and  two  drops  of 
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Cirirck  30, 1870. 


MxH   »p.  {T.  I  H  ,    Tamg^  thji  acui^'atai  'water  & 

S'^  yjtvm.  mum^iaof:*  msjr.  l>e  «w^  to  filter  tbe  axT;  f cr  naxoeai  to 
v(  ««tefi  BcnAft«r.    Tik0t  %^  Im  ^>c/iaeted  i&to  tc«  ftC^orp^^>xi  Lr;:::i 

t&o  <avi.  'mmxiwiL  Hji  tdVt  Riirt  b«  kept  '^i.to  dfT-  thr^ya^k'^it 
tai»  ijyiiiiiMMJit.  Onat  «ttre  K-^t  b«  tdkca  to  c>a&«e  ^etUrilj  tirtrj 
f4.  tM  a:(.f«ta&:ji  w;^  v^ur  frae  from  HBJ&ocia,  aed  tJ^ 
or  ^»TkA,  'mAttA  s  v,t  b«  IfoiLed  for  a  tLoit  tiBi«  hi  a 
-C  .w  «vC^^uoa  '/  -ac.*-,*^  »>ia. 

7^  «U^HUB  of  asr  M  <o  retplato*!  ai  to  aCov  abost  1  litre  to  pooa 
tjurv;^  t^u!;  *f^*n(tfi»  Is  ac  b/vor, 

lij  -i^rwr^--^  tA*  jr/.srt  '^f  tc*  d/i*.T«fy-tc*>e  lateiall^,  each  \nh\\e 
i*c  ,x.;«rte»t  v>  rt  o&  n«s.3r  aa  fMvrJaXeKj  wnrnttottfA  which  faciLtatca 

WuoL  ir^m  Vf  Xo  »  ..tnw  of  air  tare  x«4*«e<i.  the  li'.-iid  L*  emj/tiod 
from  tJUf;  tisfeoi  i«*to  zi^ri/ht  f^a^A  eylir-i^rA,  an  exseM  of  a  perfectly 
pw»  Ax'A ^jUoa  ^  fc^aAC  a^i^'i^^.  ai^d  ti:.«n  3  Ti'/.  oentimA .  of  a  Xeaaler 
».v, -«'*».'/&  Y'j^iA  ctaedard  '>f  eoKparl«^.n  ia  mvi^  in  the  orilcary  waj, 
Oftrf  *KSKir  t^iA'.JtJuA  iL.  \,*at^  'A  pore  wat«r,  at;d  nentrahzinip  with 
yj>ta»t  alt«r^V:v&^  tb«  ttas'iaH  ^ol^Aion  cA  amiDoniiim  salt.  Bejond 
netar^.j^  tc«  \^,.^*  of  mazlmam  coloaralioc.  a  Ii*,t!e  potas- 
vu'^tJtUt  <S64«  ftot  ibt^rf^re  wrtb  the  deucacy  of  Ne<»Ier*fl  re^e- 

If  tiM  <rrp^aM«t  han  >>«<»  <y>thda'*i»]  with  proper  care,  at  Iea«t  four* 
f-f^kn^A  \sjh  *jAaX  ais.i&or.ia  oafht  to  be  forxiid  in  the  ftnt  tnbe.  Four  or 
At^  I.*r«st «/  afr  are  if«««ralij  *^\Xft  •rJLtTjetA  to  giye  a  decided  reaC' 
\i'fm.  r/vt  It  M  better  to  ii*o  not  len  than  10  litres,  as  before  men- 

Stgrj  mwaj  ^i^enoknaU  bare  been  made  bj  this  mfeibod,  both  on 
a*r  fr^^i  th«  town  of  Barton-on-Trent  and  thai  of  the  adjoining 
*yMf*iry,  The  air  from  the  town,  aa  mij^ht  be  expected,  Tariee  eome- 
wbai  in  compomtion ;  m«eh  more  so  than  that  taken  from  the  open 
ermniTff  as  maj  be  seen  from  the  following  tables,  in  which  are  giren 
mmm  ^  the  mim«ron«i  resnlts  obtained. 

Tb«  ammonia  U  calcnlaied  in  erery  case  as  earbonale  (<SH^  )^  CO,)  ; 

for  althoogb  nitric  acid  is  sometimes  found  in  air,  yet  its  presence 
most  lie  Uxiked  upon  as  accidental. 

In  the  immediate  ricinity  of  towns  some  of  the  ammonia  mnst  also 
be  jn  the  form  of  sulphate,  sulphite,  or  ammonium  chloride. 

\.  AU  taken  from  Town,  (Taken  ai  a  height  of  2  mHres  from 
groond.; 

(HH«),  CO,  in  parts 
by  iret|;ht  per 
lOO^OOOofMr. 

1800.  September  30    11294  -8732 

October  4  -62117  '4801 

fl  '6251  -4059 

8   -02117  -4801 

Noycmber20 10729  -8293 

28 1-1000  -8503 


to 


Dsts  9t  S^perisMBt. 


(5H|),  CO,  ss  gnrnmsf 

p«r  IVifiiVf  litres  of  air 

St  (P  C.  sod  7S0  Bom.  bsrom. 


If 
if 


»» 


2.  Air  from  ('ounlry.     (Taken  at  a  height  of  2  mHros.) 
Dftis  of  Espsrimmt. 


(ITHJ,  CO,  in  parts 
per  100,000  o( 
sir. 

....  -5890 

-6085 

-5102 

-5121 

-5904 


(NHJg  CO,  M  grammas 

pflr  l<>o,fKX)  litres  of  air 

at  U^'  C.  and  760  mm.  barom. 

1809.  OocemberO  -7620  

8  -7826  

9  -0601  

„        11  -6035  

1870.  February  12  -7639     

The  direction  of  the  wind  does  not  seem  to  have  any  influence  on 
the  ammonia  found ;  immediately  after  heavy  rain,  however,  tho  quan- 
tity falls  somewhat  below  tho  aversffe,  but  the  air  is  again  restored  to 
its  normal  condition  after  a  lapse  of  two  or  three  hours. 

Attempts  wore  mode  to  make  the  method  more  delicate  still  by 
absorbing  tho  ammonia  in  pure  water  and  then  distilling,  but  the 
nitrogenous  organic  matter  suspended  in  the  air  was  found  to  interfere 
with  tho  roKults. 

When  tho  air  is  passed  through  ootton-wool  before  entering  the 
absorption-tubes,  it  is  found  to  bo  entirely  deprived  of  its  ammonia  by 
tho  Alter.  This  is  also  tho  case  with  air  artifioially  charged  with  the 
ammonia  to  a  large  extent.  This  absorption  is  not  due  to  tho  presenoe 
of  hygrosooplo  moisture,  slnoe  ootton-wool,  when  absolutely  dry,  is 
capable  of  taking  up  115  times  its  own  hulk  of  di^  ammonia  (confined 
over  mercury)  at  10*5*  0.  and  755*7  millima.  barom.  i  the  gas  being 
again  slowly  evolved  when  tho  wool  is  left  in  contact  with  the  air  at 
100"  0. 


>  WhoD  lbs  air  to  bo  eiamined  is  bighlj  obarged  with  ammonia,  as  tbat  from 
iiahlSH,  fto.,  a  psrfsotlr  drj  bottle  of  8  or  4  litres  oapaoity  should  bo  carefUU/ 
JUlsd  with  a  pair  of  bellows,  100  oub.  centims.  of  addalated  water  introdaoed,  and, 
after  closing  seourelyi  the  whole  well  agitated  at  interrals  for  three  or  foor  hours. 
The  liquid  Is  thsn  poured  ou^  and  tbe  NH.  estimated  by  the  If^ssler  solution  ae 
UiusU 


'Tbe  mentA 

Xlx  Uwiw^fd 
wi—  ocsrr^y  at 

ir^'.^xatLr.^  aci 
aextisiRasL — £i> 


that  were  tried  for  filtering  agents  were 
more  or  less;  even  freshly  ignited 
eaiiisij  witbovt  absorptive  effect  upon  the  gas. 

one  el  great  length,  by  "Dr.  H.  Davies,  on 
rsg^laie  the  areas  of  the  heart's  cavities.    As  this 
tea  of  oar  columns,  we  are  obliged  to  postpone  its 
iiit  ci  I>r.  Duncan's  paper,  read  on  the  24tb,  to  our 
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Mae«:h  22-VD. — ^Profesaor  Hnxley,  F.B.S.,  president,  in  tho  chaif. 
B.  S.  Xewall,  Esq^  was  asaoanced  as  a  new  member. 

A  paper  was  read  "^  On.  current  British  Mythology  and  Oral  Tradi- 
tion,'' by  J.  F.  CampfaelL  Eaq^  of  lalay. — After  explaining  the  sooroes 
wbexLce  his  i-oi-zlx:  tale-  of  the  Western  Highlands  had  been  derifed, 
he  poictc"!  oat  the  trac^tioiial  chazaeter  of  myths,  and  oxpreased  ao 
opinio:;  that  srenuixe  Br.ti«h  traditions  orally  preserved  in  Celtie  may 
probably  be  old  Aryan  myths  mingled  perhaps  with  pre- Aryan  myths. 
Popclar  oral  history  must  be  founded  on  a  real  event;  but  miner 
detaua  gradcally  dr:-p  oat,  while  the  most  conspicuous  inddeDii 
appTo:kch  each  other.  The  author  showed  how  a  legend  sprouts  from 
a  fa<:t,  which  being  at  first  aeeurately  told,  passes  into  a  traditioD  with 
uncertain  dates,  and  persons  and  localities.  Poetry  is  a  good  vehicle 
for  preserving  fact*,  and  many  current  traditions  carry  with  them  a 
rhyme  or  a  proverb  to  aid  the  memory.  Hence,  too,  historical  events 
are  readily  preserved  in  ballads. 

The  president.  Dr.  Archibald  Campbell,  and  Mr.  Bonverie  Posey 
spoke  upon  this  communication. 

Dr.  Campbdl  then  read  a  note  by  the  Bev.  B.  J.  Mapleton  on  a  cist 
with  engraved  stones  on  the  Poltallock  estate,  Argyllshire. 


ENTOMOLOGICAL  SOCIETY  OF  LONDON. 

Masch  21st. — ^Mr.  H.  W.  Bates,  vice-president,  in  the  ohsir.  Mr. 
Howard  Yaughan  exhibited  specimens  of  DianthcBcia  eonsperstif  from 
Devonshire,  which,  in  their  colouring,  bore  a  curious  resemblanoe  to 
D.  Barrettxi.  Mr.  F.  Smith  exhibited  a  larva  from  Monte  Yiedo,  which 
was  profusely  covered  with  bristles,  davate  at  their  tips.  Mr.  Bond 
exhibited  Psy€h<^  vctulellay  a  moth  first  detected  in  this  oountry  in  1869. 
Mr.  Stainton  exhibited  Cosmopteryx  Lienigiellat  bred  from  a  reed- 
feeding  larva,  found  in  Wicken  Fen,  Cambridgeshire. 

The  following  paper  was  read : — "  Notes  on  the  ButtorflieB  described 
by  Linnseus,"  by  Mr.  W.  F.  Kirby. 

Part  I.  of  the  IVan-sacfion^  for  1870  was  on  the  table. 


VICTOKIA  INSTITUTE. 

Air  ordinary  meeting  was  held  on  Monday  'evening  last  ai  8,  Adelphi' 
terrace,  Bev.  W.  Miiohell,  M.A.,  vioe-president,  in  the  chair.  A 
paper  was  read  **  On  Geological  Proofs  of  Divine  Aotion,"  by  8.  B. 
Pattison,  Esq.,  F.G.S."— The  author  sought  to  establish  the  propo- 
sition that  the  condition  and  disposition  of  the  strata  disprove  tbe 
theory  of  perpetual  recurrence  or  uniformitarianism,  and  supported 
by  the  theory  of  serial  progression.  The  latter  may  be  styled  "srola- 
tion,"  if  by  this  term  is  only  meant  the  unfolding  of  pbenomena  cos- 
neoted  by  a  common  plan,  but  not  if  it  is  intended  to  express  that 
every  state  contains  the  causation  of  its  successor.  The  disonsnoo 
on  the  paper  was  sustained  by  Mr.  Beddie  and  Mr.  Bradlaugh. 


MANCHESTER  LitERAEY  AND  PHILOSOPHICAL  SOCIETY. 

MICSOSCOPICAL  Aim  KATUBAL  HISTOBT  SBCTION. 

Febbuabt  28th. — John  Watson,  Esq.,  president  of  the  section,  in 
the  chair.  The  following  extract  from  a  letter  to  Mr.  H.  A.  Horat 
from  Dr.  Mueller  was  read  t— 

*'I  should  be  obliged  if  you  would  procure  for  me  seeds  (or  toots) 
of  Sagittaria,  Hottonia,  Butomns,  Lysimachia,  vulga/ris  and  thrys^Utra, 
Menyanthes,  Yillarsia,  Lychnis,  FIos-ououU,  OaUha  pahuiri$t  all  of 
which  I  shoiUd  much  like  to  naturalize  in  a  lake  of  this  garden.  I  wiU 
gladly  send  a  good  ooUeotion  of  Australian  seeds  in  exchange." 

The  secretary  will  be  glad  to  receive  seeds  of  any  of  the  above-named 
plants  whioh  members  may  be  able  to  collect  during  the  ensuing  season. 

'*  On  some  Shell  Deposits  at  Llandudno,"  by  Mr.  Joseph  Sidebotham. 
— The  author  referred  to  a  paper  by  Mr.  Darbishire,  published  in  the 
Society's  Memoirs  in  1867,  where  these  deposits  are  mentioned  sad 
considered  to  be  the  refuse  heaps  of  former  inhabitants.  The  objec^ 
of  the  present  paper  was  to  enter  mors  into  detail  as  to  the  oompost- 
tion  of  these  refuse  heaps  and  to  fix  a  probable  date  as  to  their  being 
formed ;  the  deposit  specially  examined  is  situated  at  the  foot  of  the 
Great  Ormes  Head,  on  Conway  Bay,  and  has  been  partially  washed  awi^ 
by  the  sea,  a  seotion  of  it  is  best  seen  from  the  beaoh ;  photographs  <^ 
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it  were  exMbited.  This  deposit  consists  chiefly  of  shells  of  Patella, 
pnrpnra,  andLittorina,  and  bones  of  animals,  Tvith  pieces  of  charcoal. 
Mr.  Boyd  Dawkins,  F.B.S.,  had  identified  the  bones  as  belonging  to 
the  ancient  homed  sheep,  the  Keltic  short-horn,  the  horse,  and  the  dog. 
Many  of  the  bones  were  split  np,  apparently  for  the  purpose  of  extract- 
ing the  marrow,  and  some  bore  the  marks  of  the  teeth  of  dogs.  Some 
of  the  bones  of  the  horse  had  been  exposed  to  the  action  of  fire ;  the 
ohaiooal  appeared  chiefly  to  consist  of  burned  stems  of  Ulcx  Europceus. 

No  traces  of  weapons,  or  implements  of  stone  or  metal  were  met 
with,  bat  Mr.  Darbishire  found  a  single  fragment  of  bright  red  pottery, 
apparently  of  Roman  manufacture,  and  from  its  shape  probably  being 
a  portion  of  a  small  drinking-cup.  The  absence  of  all  bones  of  wild 
anirnak,  birds,  and  fish,  seemed  to  indicate  a  yery  low  state  of  ciyiliza- 
tion. 

The  author  then  proceeded  to  show,  from  historical  and  legendary 
eyidenoe,  that  the  place  where  the  shell  deposit  now  exists  was  within 
historical  times  far  removed  from  the  shore,  and  quoted  from  Mr. 
Hall's  paper  before  the  liyerpool  Geological  Society,  in  1864,  as  to  the 
supposed  ancient  coast-hne,  and  submergence  of  the  plain  which  once 
existed  between  the  Great  Ormes  Head  and  Bangor,  which  is  said 
to  have  taken  place  in  the  fourth  century,  when  the  lands  and  castle 
of  Helig-ab-Glanawg  were  destroyed.  The  author  also  described  Mr. 
HalFs  visit  to  the  supposed  ruins  of  this  castle,  marked  *'  Llys  Helig  " 
on  the  ordnance  map,  only  to  be  seen  at  very  low  tides,  and  submitted 
a  diagram,  copied  from  the  plan  of  the  walls  and  tower. then  taken ;  he 
also  gave  the  legend  of  the  destruction  of  this  castle,  which  is  still 
told  by  the  old  Welsh  people  living  near.  The  author  concluded  that 
when  the  refuse  heap  of  shells  and  bones  was  deposited,  the  coast-line 
must  have  been  somewhat  the  same  as  it  is  now,  as  Patella,  Purpura, 
&c.,  being  rock  shells,  could  not  have  been  found  on  a  flat  sandy  coast ; 
if,  therefore,  the  plain  was  submerged  in  the  fourth  century,  these 
shellB  must  have  been  deposited  subsequently ;  as  besides  the 
absence  of  rocks,  the  coast  would,  before  that  time,  have  been  too 
distant  to  render  it  likely  the  inhabitants  should  bring  their  food  so 
far  from  where  it  was  found.  The  very  large  size  of  many  of  the 
shells  of  Patella,  would  seem  to  prove  that  ^e  coast  had  been  some 
considerable  time  in  its  present  rooky  condition,  when  the  shells  were 
gathered,  whereas  the  absence  of  all  traces  of  bones  and  teeth  of  the 
hog,  which  are  found  in  such  abundance  in  later  deposits,  seems  to 
point  to  the  seventh  and  eighth  century  as  the  probable  date  of  the 
formation  of  this  shell  deposit. 

PHYSICAL  AND  MATHEMATICAL  SECTION.* 

January  4th.— ^E.  W.  Binney,  F.B.S.,  F.G.S.,  president  of  the  sec- 
tion, in  the  chair.  «*  On  the  Bainfall  of  1869,  at  Old  Trafford,  Man- 
chester," by  G.  V.  Vernon,  F.R.A.S.,  F.M.S.--The  rainfall  of  1869 
exceeded  the  average  of  the  last  seventy-siz  years  by  0'043  in.,  so 
that  the  fall  was  almost  exactly  the  average  amount  for  that  period. 
"Ram  fell  upon  197  days  in  1869,  or  upon  nine  more  days  than  in 
1868. 

During  the  first  and  last  quarters  of  1869  the  rainfall  exceeded  the 
average  of  the  corresponding  periods  for  the  last  seventy-six  years, 
and  during  the  second  and  third  quarters  the  rainfall  of  1869  was 
below  that  average. 

As  oompared  with  1868  there  was  3*221  inches  more  rain  in  1869. 

January,  February,  April,  May,  September,  November,  and  Decem- 
ber, 1869,  had  a  rainfall  in  excess  of  the  average,  especially  February 
and  September,  the  latter  month  having  nearly  double  the  average 
rainfall. 

The  remaining  months  of  1669  had  a  deficient  rainfall,  especially 
March,  June,  and  July,  the  latter  month  not  hisbving  one-third  the 
average  fall. 

The  months  in  which  rain  fell  upon  the  largest  number  of  days  were 
January,  February,  September,  November,  and  December ;  September 
reaching  the  large  number  of  twenty-six  days. 

March  1st.— E.  W.  Binney,  F.B.S.,  F.G.S.,  president  of  the  section, 
in  the  chair.  "  Besults  of  Bain-gauge  and  Anemometer  Observations 
made  at  Ecdes,  near  Manchester,  during  the  year  1869,"  by  Thomas 
Maokereth,  F.B.A.S.,  F.M.S. — ^The  amounts  of  rainfall  were  obtained 
from  two  gauges  3  ft.  from  the  ground  and  145  ft.  above  mean  sea- 
level,  and  one  gauge  34  ft.  from  the  ground.  One  of  the  lower  gauges 
has  a  round  receiver  10  in.  in  diameter,  the  other  has  a  5  in.  square 
receiver ;  the  edges  of  both  are  turned  inward.  These  two  gauges 
stand  close  to  each  other,  and  75  ft.  from  any  building,  and  free  from 
every  obstruction.  The  higher  gauge  has  a  5  in.  square  receiver,  like 
the  one  near  the  ground.  It  is  4  ft.  above  the  ridge  of  my  house,  and 
free  from  eyery  obstmotion. 


THE  WOOLHOPE  NATUBALISTS'  FIELD  CLUB. 

The  dub  held  its  annual  meeting  at  the  Green  Dragon  Hotel,  Hereford, 
on  Tuesday,  February  22nd,  which  was  very  fully  attended,  James 

Although  one  of  theae  meetings  took  place  nearly  three  montha  ago,  the  Beport 
ouij  reached  na  last  week.— Bn,  a»  O, 


Bankin,  Esq.,  M.A.,  president,  in  the  chair.  The  financial  statement 
was  read,  and  ordered  to  be  printed.  Worthington  G.  Smith,  Esq., 
F.L.S.,  of  London,  and  Mr.  With  were  unanimously  elected  honorary 
members.  The  following  places  and  days  were  next  appointed  for  the 
field  meetings  for  the  present  year : — 

The  Forest  of  Deerfold,  Tuesday,  May  24th ;  Boss  and  the  Wye 
(Ladies'  day),  Tuesday,  June  21st;  Llangorse  Lake,  Friday,  July  22nd  ; 
The  Longmynd  Hills,  Shropshire,  Friday,  August  18th ;  and  Hereford 
for  the  "  Fungus  Foray,"  Thursday,  October  6th. 

A  communication  was  then  made  that  the  British  Archssologioal 
Association  intended  to  hold  its  congress  at  Hereford  this  year,  at  the 
end  of  July  or  the  begining  of  August,  and  invited  the  members  of  the 
club  to  assist  in  its  investigation  of  the  archsBological  objects  of 
interest  in  the  city  and  neighbourhood. 

The  chairman  of  the  Central  Committee  announced  that  the  publica- 
tion of  the  Flora  of  the  County ^  by  the  Eev.  W.  H.  Purchase,  had  already 
commenced,  and  would,  he  trusted,  be  steadily  continued  until  com- 
pleted. He  then  exhibited  some  very  beautifully  coloured  illustrations 
by  Worthington  G.  Smith,  Esq.,  F.L.S.,  of  rare  fungi,  discovered 
last  year  by  the  members  of  the  Woolhope  Club.  The  first  shown  was 
the  Poliporus  annosuSf  found  last  February  by  W.  Adams,  Esq.,  F.G.S., 
president  of  the  Cardiff  Club,  in  a  deep  unused  gallery,  or  heading,  of 
the  Llondu  Colliery,  Parkslip,  near  Cardiff-  It  has  the  peculiarity  of 
being  phosphorescent,  and  when  abundant,  lights  up  the  dark  galleries 
in  a  peculiar  manner. 

The  next  fungus  was  the  Lentinus  lepideuSf  a  rare  fungus,  first  found 
by  Dr.  M*Cullough  growing  from  between  the  timbers  on  the  under* 
side  of  a  railway-bridge  at  Abergavenny.  It  was  found  also  by  Elmes 
T.  Steele,  Esq.,  in  another  locality  at  Abergavenny.  Dr.  Bull  found 
it  under  the  roadway  of  the  Sholwick  railway-bridge,  near  Hereford, 
and  it  was  afterwards  observed  in  several  other  places,  but  always 
growing  precisely  in  the  same  situation. 

The  next  figures  represented  a  fine  golden-coloured  fungus,  Cortina" 
rius  (Phlegmacium)  fulgens,  which  was  found  growing  under  oak-trees 
at  Yenwood  in  September  last.  It  is  not  quite  new  to  the  British 
flora,  though  it  is  not  mentioned  in  Berkeley's  work.  It  has  once 
before  been  found  in  England,  by  Mr.  Broome,  the  celebrated  myco* 
legist. 

The  last  sheet,  however,  represented  a  fungus  quite  new  to  Britain. 
It  was  first  exhibited  by  Dr.  Bull,  at  Eensiogton,  in  1868,  and  was 
found  by  him  several  times  last  autumn  at  Dinedor  and  in  Haywood 
Forest.  It  is  a  striking  fungus,  of  a  dark  brown  gingerbread  colour, 
and  its  name  is  Cortinariics  {Phlegmacium)  I'ussus.  At  the  suggestion 
of  Mr.  Worthington  Smith,  and  with  the  kind  offer  of  his  assistance, 
it  was  unanimously-  decided  that  a  coloured  representation  of  the  new 
Co^Hnariiis  should  be  published  in  the  forthcoming  volume  of  the 
Ti'ansaciions  of  the  club. 

The  president  then  introduced  the  question  of  the  formation  of  a 
museum  in  connection  with  the  club,  tmd  after  a  long  discussion,  in 
which  many  members  joined,  the  following  resolution  was  passed— 
"  That  the  Woolhope  Naturalists'  Field  Club  deems  it  expedient  that 
a  committee  be  appointed  to  inquire  into  the  practicability  of  esta- 
blishing a  museum ; "  and  the  following  gentlemen  were  unanimously 
appointed  to  it: — Bev.  H.  Cooper  Key,  president.  Sir  George  H.Come- 
waJl,  Bart.,  James  Bankin,  Esq.,  Dr.  M^Cullough,  Arthur  Armitage, 
Esq.,  the  Bev.  J.  C.  Bobinson,  and  James  Davies,  Esq. 

The  first  paper  presented  to  the  meeting  was  "Meteorological 
Observations  for  1869,"  by  Edwin  J.  Isbell,  Esq.  (The  tables 
referred  to  and  the  Ucgiater  of  Flood-watei'  on  the  TFye,  by  John 
Lloyd,  Esq.,  were  laid  upon  the  table.) 

An  abstract  of  the  "  Deep  Sea  Dredging-Experiments  "  was  given 
by  Dr.  M'Cullough;  "A  List  of  Birds  observed  in  the  parish  of 
Brodwardine,"  by  the  Bev.  B.  Blight,  was  laid  on  the  table,  with  a 
very  important  addition  to  fungology,  by  Worthington  G.  Smith,  Esq., 
F.L.S.,  being  a  "  Clavis  Agaricinorum,  or  a  Key  to  the  Study  of  the 
British  Agarics."  This  excellent  paper  divides  the  class  according  to 
the  colour  of  the  spores,  and  by  giving  typical  forms  of  Agarics  on 
sheets  of  corresponding  colours,  very  much  simplifies  this  labour  of 
the  student,  by  enabling  him  quickly  to  refer  any  given  Agaric  to  the 
species  to  which  it  may  belong. 

"A  Note  on  the  Life  History  of  Ahdera  b(/a«ciata,'*  by  Dr. 
Algernon  Chapman,  of  Abergavenny,  was  then  read,  and  by  this  time 
the  dinner-hour  had  arrived. 

After  dinner  the  president  brought  forward  the  distressed  state  in 
which  the  family  of  Professor  Michael  Sars,  of  Christiania,  had  been 
left  by  his  unexpected  demise.  A  plate  was  handed  round  the  table, 
and  <£3.  7s.  was  collected,  which  the  president  undertook  to  forward. 

Three  glass  bowls  from  the  fish-hatching  apparatus  of  J.  F. 
Symonds,  Esq.,  Broomy-hill,  contained  the  ova  and  young  fry  of  the 
salmon,  the  great  lake  trout,  and  the  common  trout.  They  created 
great  interest,  and  the  circnJation  through  their  transparent  vessels 
was  afterwards  well  shown  by  Mr.  With's  microscope. 

The  president  then  read  his  retiring  address,  and,  on  the  proposition 
of  Sir  George  H.  Comewall,  Bart.,  and  Arthur  Armitage,  Esq.,  received 


SCIBNTII'lO   OPINION. 


the  thftnlu  of  the  club  for  hia  Eiertioiu  in  ita  intoiegt  m  preeident 
dnring  tbo  past  year,  amidet  much  applaaae. 

An  inUrasting  paper  "  On  the  Ancient  Foroat  of  Deerfold."  oon- 
tainiag  a  Teiy  oariooa  chapter  on  the  adventuiea  of  the  LoU&rdB,  who 
took  refnge  Uiere  in  1391,  was  then  read,  and  brought  thia  meeting  to 
a  Tcrj  Batisraotor;  oloso. 


BELFAST  NATURAL  HISTOET  AND  PHILOSOPHICAL 

SOClETr,  AKD  NATURALISTS'  FIELD  CLUB. 
On  Wedneeday  evening,  9th  Match,  a  joint  meeting  of  the  Natural 
HistoTf  and  PbiloBaphioal  Society  and  Naturalists'  Fiold  Clab  was 
hold  in  the  loctare.rooni  oF  the  BdCast  Mnaenm.  l*rofessoT  James 
Thomeon,  LL.D.,  occopied  the  chair,  A  paper,  from  the  rrocscdingx 
of  the  Qeolorjical  Society  of  London,  by  B,  Tate,  A.L.S,,  P.G.8.,  and 
J.  S.  Holden,  M.D.,  F.ChS,,  oo  the  "  Iron  Orea  associated  with  the 
Sault  o(  the  North-East  of  Ireland,"  wae  read  b;  Dr.  Holden, 
Glenarm. — The  aatboTS  stated  that,  since  1790,  an  iron  band  had 
been  known  in  the  midst  of  the  basalt  of  the  Giauta'  Coosewaj;  bat 
farther  disooveriea  dnring  the  paet  few  jeara  had  btonght  to  view 
tmineroDs  eiposuras,  wbiob  wore  oonaidered  to  represent  portions  of 
one  sheet  of  iron  ore,  eitendiug  DQiforml;  throngbont  the  basalt, 
and  over  a  very  large  area.  Everywhere  the  iron  band  and  aaGociated 
rocka  preaant  identical  features,  from  nhioh  the  following  generalized 
section  may  be  dedaoed: — The  underlying  basalt  gradually  paases 
upwards  into  a  variegated  litbomarge  of  about  30  ft.  thick,  graduating 
insensibly  into  a  yellow  or  red  ochre  or  bole,  of  5  or  6  ft.  thick- 
ness, which  paaees  into  a  deaae  red  oohreous  bad  of  about  2  ft.,  ohargod 
with  spheroids  of  magnetic  oxide  or  peroxide  of  iron.  The  apheroids 
are  of  average  size  of  peas  ;  tbcy  increase  in  Dumber  and  lize  towards 
tbo  upper  part  of  the  band,  and  not  nnfroqaently  ooQatitute  that  portion 
of  it.  The  line  of  junction  between  the  iron  band  and  the  overlying, 
and  ninally  more  or  less  colamnar,  basalt,  ia  in  all  coses  welt  daSned, 
and  sometimes  ozhibita  decided  unconformability.  Several  theoriea 
were  discussed  to  aooonnt  for  fhe  origin  of  tbo  present  condition  of 
these  ores,  but  from  field  observation  and  chemical  analysis  the 
authors  had  been  led  to  consider  them  aa  elaborated  out  of  the  basalt 
by  mctamorphic  action.  The  decomposition  of  felspathic  bEisalts  by 
the  combined  action  of  water  and  acidulated  gases,  diaaolving  out 
certain  minerals,  resulted  in  the  formation  of  bole  and  litbomarge. 
The  bole  nnderlying  the  piaolitie  iron  band  was  once  a  wet  terreatrial 
aurfooo,  on  which  a  aubaeqocnt  volcanic  outBow  of  basalt,  by  ita  heat, 
preaanre,  and  evolved  gaaoa,  effected  a  reduction  of  the  oxides  of  iron 
into  the  more  concentrated  and  aggregated  farm  of  piaolite.  The 
ferrngioous  series  with  interatratified  plant  beds  at  Ball;pallady  were 
dcHoribed,  and  shown  to  be  quite  diatinot  from  the  preceding,  being  of 
aedimentary  origin,  and  marking  the  site  of  an  ancient  lake,  probably 
of  the  Miocene  age.  To  the  same  interval  of  volcanic  rest  may  be 
referred  the  vaiioua  lignite  bands,  which  are  known  here  and  Uiere 
beneath  the  upper  basalt.  The  mining  of  theae  iron  area  baa  de- 
veloped a  new  branch  of  induatry  in  the  nortb-eaat  of  Ireland,  and 
one  of  growing  importance — the  abundance  of  alumina  present  render- 
ing them  of  peouliat  advantage  for  admixture  with  the  hiematitic  orea 
of  Eogland.  Dr.  Holden  elucidated  the  snbject  with  photographs, 
diagrams,  and  a  aeriea  of  ore  specimeua  ;  the  latter  he  presentsd  to 
the  geological  department  oF  the  muaeum. 

At  the  conclusion  of  the  paper  an  animated  diacnssioD  onaued,  in 
which  MosHre.  Nelson  Doyd,  F,G,S.,  William  Gray,  SQas  Evans,  S.  A. 
Stewart,  W.  H.  Patterson,  G.  T.  Glover,  and  the  chairman,  took  pact. 


DERRY  NATURAL  HISTOET  AND  PHILOSOPHICAL 
SOCIETY. 

A  UEETINO  of  this  society  was  held  on  Friday  evening,  4th  inat.,  in 
the  round  room  of  the  Carporation-hall.  There  woa  a  large  attcn- 
daace  not  only  of  the  membera,  bnt  of  ladica  and  gentlemen  who 
take  an  inteceat  in  the  objects  of  the  society.  Tbo  chair  was  ocou- 
pied  by  the  president,  William  Harto,  Esf].,  C.B.,  F.K.G.S,!.,  Surveyor 
of  county  Donegal.  Tbo  anbjocts  brought  under  the  notice  of  the 
meeting  were :— Int.  A  notice  of  the  meteor  whieh  paaacd  over  tho 
county  of  Donegal  on  the  evening  of  tho  27th  December  laat,  by  tho 
president ;  2nd.  A  notice  of  the  Gold  Antiquities  of  Iceland,  illus- 
trated by  diagrams  and  apecimens,  by  Mr.  Dugan  ;  3rd,  a  description 
of  rare  Algre,  found  only  in  tbo  north  of  Ireland,  by  Mr.  Cowie;  and 
4th,  a  description  of  cinerary  urns,  found  at  Grange,  oounty  Tyrone, 
and  at  Malin  and  other  places  in  county  Donegal,  by  the  president. 
Mr.  Cowie  sent  his  paper,  with  specimens  of  the  Algce,  but  woa  not 
liimaelf  present,  and  as  the  other  business  was  found  to  occupy 
olmoat  all  the  avaihible  time,  the  leadiug  of  it  was  deferred. 

The  president  described  the  Sne  meteor  which  poaaed  over  the 
county  of  Donegal  on  the  evening  of  the  27th  December  last,  and 
which  he  had  bimeelf  aeon.  Its  conrao  noa  ocrosa  tho  north  of  tho 
county,  from  weat  to  oast,  and  was  near  the  planet  Venua  when  it 
first  appeared.  It  attained  its  greatest  brightncsB  when  nearly  over  ihh 


weat  shore  of  Lough  Swilly,  and  was  than  three  times  as  bright  u 
Venua  appeared.  It  was  some  twelve  or  Eftoeu  milea  above  tbo  eartli 
ivhon  it  burat,  and  it  then  left  a  long  aiuuoua  tail  behind  which  « 
mained  visible  for  acme  time-  ?'he  head  burat  into  three  pieces,  Uu 
foromost  part  of  which  ran  on,  stiU  blazing,  while  the  othera  wire 
iucandeacent  and  rod, — one  piece  distinctly  giving  out  three  jots  of 
gaa  apparently  from  it. 


BOSTON  (U.S.)    SOCIETT  OF  NATURAL  IIISTORY. 
Mabcb  2Nii. — Mr.  W.  H-  Brigham  exhibited  a  specimen  of  the  soap 
plant,  or  "  Amole,"  of  California  (CWorosadun  jomeriiliaiium,  KaatL). 

Mr.  Brigham  stated  that  the  natives  use  the  bulb  aa  a  substitntq  fat 
soap,  in  washing  clothing.  It  ii  out  in  two,  and  the  fresh  mudlaguiou 
surface  rubbed  upon  the  olotb  in  the  Soma  manner  as  so^>,  to  w]aek 
it  is  preferred,  aa  its  detersive  qnalitiea  are  not  impaired  by  Faltwatai, 
or  oven  by  the  attongly  impregnated  mineral  water  found  in  OaX 
region.  The  hairy  fibre  which  covers  the  bulb  when  washed  ud 
combed  makes  an  eioellent  substitute  for  hair  in  stuffing  oattnaB, 
as  ita  elasticity  prevents  it  from  "  matting."  Tho  plant  growi  is  tba 
same  arid  aandy  soil  ai  the  cactus,  and  is  fonud  from  Honterey  north, 
ward,  to  the  valley  of  tbo  Upper  Sacramento,  and  eaatward  tot^ 
summit  of  the  Sierra  Nevada. 

Prof.  N.  S,  Shaler  gave  an  aooonnt  of  a  viait,  Dndertaken  by  lumidl 
at  the  direction  of  the  supsriDtendent  of  the  United  SUtsi  Cdiat 
Survey,  to  the  phoaphata  of  lime  beda  sitaated  at  the  mouth  of  Uu 
Ashley  and  Cooper  Rivers,  near  CharlBaton,  S.C.  These  hods,  which 
the  spsaker  estimated  cover  from  three  to  four  hundred  square  milas, 
are  about  3  ft.  in  thiokueas,  and  lie  immediately  above  an  imnienN 
deposit  of  Eoosna  marl.  The  phoaphate  beda  are  found  fo  becompoied 
almost  entirely  of  nodnlea  formed  around  some  Eocene  ahell  u  a 
nucleus,  and  give,  on  analyaia,  about  60  per  oont.  of  phesphats  a(  Urns. 

In  the  beds,  mingled  with  the  nodulea,  are  found  sharka'  t«eUi  ud 
ahellB  of  ths  Eooene  period,  like  those  in  the  mat!  beneath  ;  they  alse 
resemble  the  fossils  of  Gay  Head,  on  the  island  of  Ttlarthn's  Tinsjurd, 
Mass.,  with  whioh  Frof.  Shalcr  considered  them  identical. 

In  the  upper  layer  of  thia  bed  are  f oond  bones  of  the  mastodim ; 
bonos  of  extinct  horses  and  sheep,  and  bits  of  pottery ;  these  bones  an 
all  water-worn,  and  do  not  appoar  to  have  been  eontemporaneeua  with 
tbo  foasila  of  the  bod  proper  ;  but  were  probably  accidentally  intro. 
duced  at  a  later  time,  by  the  agency  of  water. 

As  regards  the  age  of  tho  beda,  Prof.  Shaler  did  not  beUevctliat 
they  were  tho  remaina  of  guano  deposits  aa  aoino  have  supposed,  lic- 
oause  he  had  failed  to  diaoover  any  traoe  of  bird  bones  ;  though  U» 
conditions  mnst  have  been  favourable  to  their  prsaervaUon.  Ue  be- 
lieved this  deposit  to  be  the  detritoa  of  the  marls  beneath ;  that  water 
charged  with  oarbonic  aoid,  acting  upon  the  inrfaoo  of  the  marl,  had, 
on  aooonnt  of  its  greater  aolnbility,  removed  tho  carbonate  of  hme, 
and  left  the  phosphate  to  aconmulate  in  the  concretionary  nodules  u 

The  speaker  was  not  prepared  to  aocount  for  the  original  appeiranu 
oF  the  phospbcrio  acid,  but  he  did  not  believe  that  it  came  from  tbr 
bonea  of  vertebrated  animals,  as  the  quantity  was  too  great,  b^theunlit, 
to  be  thna  accounted  for.  He  suggested  that  possibly  it  may  hsie 
been  derived  from  algte,  aome  kinda  of  which  we  know  cuntaiu  it  in 
appreciable  qaantitiea- 

The  chairman  of  the  meeting.  Dr.  C.  F.  Jackson,  remarked  npoo 
the  importance  of  Prof.  Shaler's  oammanicatiuu ,  as  throwing  U^kt 
upon  the  poaaible  origin  of  those  anoient  beds  of  phosphate  fonnedu 
far  back  in  geologio  time  as  the  Potsdam  period— aa  far  back,  in  tut, 
as  wo  have  evidence  of  life  npon  the  globe. 


FOREIGN  ACADEMIES, 

THE  FRENCH  ACADEMY. 
Paris,  Mahcb  21rt. — The  oorrespondeuce  of  the  day  was  opened  by 
M,  Daioss. 

One  of  the  first  papers  read  was  by  M.  JouglBt,  on  maladie*  con- 
traoted  by  workmen  and  women  in  the  mannfactaro  of  chcmiool  ur 
phosphorus  matohea.  The  latter  ospooially  have  been  remarked  lo 
produce  certain  affeotiona  of  the  generative  orgBui>,  in  which  the  uaeil 
remedies  which  hitherto  have  obviated  the  unheslthinesa  of  this  manu- 
facture have  proved  unavailing. 

General  Morin  stated  that  M.  Freycinet  remarked  in  one  of  Ui 
works  the  amelioration  in  the  health  of  the  workmen  employed  in  a 
manufactory  near  Antwerp,  occasioned  by  the  nsc  of  varioua  sanitary 
meaaures.  Qood  ventilation  la,  above  all,  to  be  recommended  in 
manufactories. 

Another  paper  road  was  by  M.  Chatiu,  in  which  the  anthor,  with 
rorcrcnco  to  a  recent  paper  of  hia  on  the  causes  of  dehiscence  of 
the  authera,  adds  that  rcanltiDg  trom  dcBiooation. 
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A  letter  from  M.  Bamon  do  la  Sagra  drew  attention  to  a  Cuban 
palm-tree,  an  aocompanying  drawing  of  which  presented  the  very  rare 
exception  of  haying  nine  branches  at  the  top,  each  crowned  with  a 
bnndi  of  leayes. 

M.  Boflontheil,  in  a  paper  on  the  motor  force  which  prodaoes  endos- 
moBo,  tried  to  establish  a  complete  resemblance  between  the  phenomena 
which  the  solution  of  a  body  in  liqnid  on  one  hand  and  the  diffosion  of 
a  volatile  substance  in  a  gaseous  medium  on  the  other  present. 

A  paper  by  MM.  Champion  and  Pellet  brought  forward  anew  method 
for  the  preparation  of  bromhydric  acid,  which  consists  in  treating  the 
heated  paraffin  by  bromine  in  vapour. 

A  paper  by  M.  Melsens  contained  some  interesting  experiments  on 
the  vitality  of  the  yeast  of  beer ;  the  most  intense  cold  does  not  cause 
it  to  lose  its  vital  properties,  for  having  submitted  it  to  a  tempera- 
taio  of  —100°  by  means  of  the  protoxide  of  nitrogen,  or  a  mixture  of 
carbonic  acid  and  ether,  it  still  contains  its  fermentable  property ; 
but  a  considerable  pressure,  that  of  twenty-five  atmospheres,  destroys 
it  completely. 

The  announcement  of  these  experiments  led  M.  Boussingault  to 
remark  the  analogy  which  they  presented  with  regard  to  those  formerly 
mentioned  by  M.  Pouillet  on  the  vitality  of  different  seeds  of  certain 
vegetables  which  submitted  by  him  to  a  temperature  of  —100^  had  not 
lost  their  generative  faculties. 

M.  BousBinganlt  also  mentioned  the  cooling  of  wines,  sometimes 
used  for  improving  the  wine ;  this  operation  is  considered  analogous 
to  that  of  heating,  and  M.  Boussingault  believes  the  results  obtained 
as  advantageous  from  one  as  from  the  other,  notwithstanding  M.  Mel- 
lens*  opinion  that  cold  does  not  destroy  the  fermentable  properties  as 
nnoh  as  heat. 

M.  Liouville  said,  that  if  the  wine  in  the  casks  be  removed 
and  congealed,  it  is  not  astonishing  that  the  part  remaining  liquid 
Bhould  be  stronger,  as  by  that  the  wine  had  been  deprived  of  some 
of  its  water. 

M.  Boussingault  replied  that  the  amelioration  took  place  even  in 
the  wine  from  which  the  ice  had  not  been  removed. 

M.  Thenard  remarked  on  this  subject  that  congelation,  also  prao- 
tiaed  in  Burgundy,  is  not  always  advantageous.  When  the  wine  is 
not  overloaded  with  saline  principles,  it  improves  by  congelation,  or 
even  by  submitting  it  to  a  temperature  about  zero,  but  if  it  is  too 
ealine  the  oooling  of  it  renders  it  rough  and  bitter  in  taste.  That  the 
operation  may  succeed  it  is  requisite  that  the  wine  have  neither  too 
much  alcohol  nor  too  much  acid. 

M.  Dumas  read  a  note  on  various  facts  in  support  of  M.  £.  Deoaisne's 
remarks  at  the  last  meeting  on  the  relative  value  of  human  and 
animal  vaooine. 

On  the  bureau  of  the  Academy  were  placed  several  small  pieces  of 
wood  carbonized  in  bisulphide  of  carbon.  These  specimens,  prepared 
by  M.  Sidot,  were  presented  by  M.  Dumas  as  a  proof  of  the  fact  that 
carbonization  in  a  dosed  vase  has,  with  certain  gase»,  the  effect — 
Ist,  of  angxnenting  the  density  of  the  carbon  ;  2ndly,  to  render  it  a 
better  conductor  of  heat  and  electricity ;  Srdly,  of  giving  it  a  metallic 
lustre ;  and  4thly,  to  render  it  sonorous. 

Another  specimen  upon  the  bureau  of  the  Academy  was  one  pre- 
sented by  M.  Yalenoiennes,  consisted  of  a  piece  of  metallic  cobalt, 
obtained  by  the  fusion  in  a  crucible  of  magnesia  placed  itself  in  another 
plumbago  Qplomhagitie)  crucible.  It  has  the  appearance  of  polished 
iron,  and  like  it  can  be  planed.  M.  Valenciennes  has  also  obtained,  by 
combining  magnesia  with  copper  in  different  portions,  alloys  of 
metals  containing  3,  5,  and  10  per  cent,  of  magnesia ;  the  latter  is  nearly 
white,  and  has  the  appearance  of  steel.  M.  Valenciennes  has  procured 
alloys  of  cobalt  and  copper ;  it  is  probable  that  many  of  these  alloys 
can  be  made  use  of  in  industiT'. 

M.  Aim4  Girard  has  obtained  a  series  of  hydrogen  compounds  from 
bisulphide  of  carbon :  one  of  these  is  disulphomethylene  C4H4S4. 

The  question  of  carbonization  of  miasmata  before  their  expulsion 
from  the  wards  of  hospitals  by  ventilation  was  again  brought  forward, 
Relative  to  a  communication  received  from  M.  Comil  Woestyn,  author 
of  the  paper  presented  at  the  last  meeting.  To  obviate  the  objection 
raised  by  M.  Morin  on  the  ground  of  expense,  the  author  proposed  to 
filter  the  air  at  its  expulsion  from  the  wards  by  means  of  a  plug  of 
ootton  wool ;  the  miasmata  thus  collected  could  be  easily  burned  if 
required. 

M.  Morin  remarked  that  the  quantity  of  air  expelled  from  a  single 
hospital  of  Paris— that  of  Lariboisi^re — is  6,000  cubic  metres  per 
hour ;  and  the  volume  of  air  emitted  from  all  the  hospitals  in  twenty- 
four  hours  is  enormous,  so  that  to  heat  it,  as  at  first  proposed,  would 
be  a  oonsiderable  expense;  and  he  persisted  in  thinking  that  the 
benefit  to  be  derived  from  the  operation  would  be  very  slight.  M. 
Moiin  did  not  believe  that  the  diffusioxi  of  miasmata  in  the  atmosphere 
oould  be  as  dangerous  as  supposed  ;  and  that,  even  though  the  puri- 
fication be  carried  out,  he  did  not  see  by  what  means  the  reality  of 
the  good  effects  of  this  scheme  could  be  ascertained. 

M.  Dumas  mentioned  an  experiment  of  Faraday's,  tending  to  show 
how  very  impure  the  atmosphere  of  a  ward  containing  even  some 
hundreds  of  i>er8on8  is.    Two  plates  were  placed  in  a  ward,  one  empty, 


the  other  full  of  water.  At  the  end  of  the  day  the  one  which  was  empty 
remained  the  same ;  the  other,  which  was  full,  was  covered  with  par- 
ticles of  dirt,  and  by  means  of  evaporation  a  black  and  infected  mud 
was  extracted  from  it,  caused  by  the  impurity  of  the  atmosphere  in 
the  ward.  In  the  atmosphere  even,  when  apparently  calm,  are  nume- 
rous particles,  the  introduction  of  which  into  the  lungs  is  sometimes 
injurious. 

M.  Morin  considers  chemical  processes  of  purification  are  preferable 
to' physical.  He  approves  of  the  trial  of  as  many  processes  as  pos- 
sible, but  advises  that  recourse  be  had  to  laboratory  experiments  as  a 
means  of  thoroughly  understanding  before  applying  them. 

M.  Bouilaud  was  of  the  same  opinion  as  M.  Morin  as  to  the  very 
slight  danger  which  arises  from  the  expulsion  of  the  air  of  hospitals 
into  the  atmosphere.  As  to  infection  in  hospital  w^rds,  he  con- 
siders it  necessary  that  every  means  should  be  tried  to  prevent  it. 
During  the  smaJl-pox  epidemic  which  is  now  at  Paris,  he  has  had 
occasion  to  observe  that  during  the  period  of  desiccation  the  pus- 
tules emitted  a  fetid  odour,  causing  infoction,  and  against  which  he 
had  to  take  the  utmost  precautions  recently. 

M.  Dumas  then  read  a  note  by  M.  Banlin,  containing  results  of 
numerous  experiments  on  the  vegetation  of  moulds,  eapecially  the 
Apergillu^  nigcr^  and  on  the  conditions  on  which  its  activity  seems  to 
depend.  These  oxperiments  tend  to  show  that  if  this  plant  be  placed 
in  water  in  which  ore  foreign  substances,  its  vegetation  becomes  sus- 
pended. Thus,  to  completely  destroy  the  development  of  a  mould 
it  suffices  to  introduce  into  the  water  which  nourishes  it  0*00016  part 
of  nitrate  of  silver,  0*00006  of  corrosive  sublimate,  O'OOS  of  chloride 
of  platinum,  0*02  of  sulphate  of  copper. 


ROYAL  INSTITUTE  OP  LOMBARDY. 

Milan,  Fbbbuabt  10th.— The  meeting  was  opened  by  Dr.  Biffi's 
paper  on  the  Ancient  Beformatories  of  Milan,  and  was  followed  by  a 
paper  of  Senator  Brioschi's,  which  gave  rise  to  a  discussion  in  which 
Signori  E.  E.  Bucellati,  Maggi,  Hajech,  and  Tamagni  took  part. 

Prof.  Bizzozero  then  read  a  paper  relative  to  the  works  of  Dr.  Man- 
fredi  on  the  structure  of  the  ciliary  part  of  the  retina ;  and  Prof.  Zon- 
cada  read  the  first  part  of  a  work  entitled  "  The  Formation  of  the 
Latin  and  the  Derivation  of  the  Italian  from  it." 

Signer  Cantu  referred  to  the  publication  of  the  documents  of  the 
Archives  of  Milan,  and  presented  the  assembly,  in  the  name  of  the 
author,  Femandino  Jaceli,  with  a  paper  entitled  "  A  Short  Notice 
relative  to  Bonaventura  Cavalieri." 

Prof.  Ivo  Ciavarini  read  the  conclusion  of  his  memoir  on  the  prac- 
tical and  scientifio  epicurism  of  the  Romans. 

The  assembly  then  passed  to  other  affairs,  and  Prof.  Ascoli  gave  a 
report  from  the  commission  instituted  for  the  purpose  of  erecting  a 
monument  to  the  memory  of  the  illustrious  Carlo  Cattaneo.  The  report 
met  with  the  unanimous  approval  of  the  assembly. 


NOTES  AND   MEMORANDA. 
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Abyssinian  Gold  for  Jewellery. — Messrs.  Pyke,  of  Thavies  Inn, 
Holbom,  have  sent  us  a  specimen  of  what  they  call  Abyssinian  gold, 
and  profess  to  introduce  as  a  substitute  for  gold  in  jewellery.  It  is 
certainly  a  very  remarkable  metallic  preparation,  and  resembles  gold 
of  high  quality  (16  carat  gold)  more  closely  than  anything  we  have 
yet  seen.  We  propose  shortly  to  have  the  sample  analyzed,  with  a 
view  to  determine  its  composition  and  its  homogeneity.  We  may  say 
of  it  now,  however,  that  it  is  nearly  as  heavy  as  gold,  and,  if  it  be  an 
alloy,  that  it  surpasses  aluminium  bronze  in  its  dose  resemblance  to 
gold.     It  is  a  very  curious  invention. 

Photography  in  Botany. — To  illustrate  venation  and  the  nature 
of  tho  surface  of  foliage  photography  may  be  tamed  to  good  ac- 
oount — ^far  more  than  is  now  commonly  thought  of.  A  correspondent 
to  the  American  Naturalist  says  he  has  seen  a  photograph  from  a 
specimen  of  one  of  the  coriaceous-leaved  oaks  of  the  Dutch  Indies 
which  was  truly  wonderful  in  its  rendering. 

Testing  of  Alcohol  and  Spirits  for  Amylic  Aloohol. — Since  the 
internal  use  of  amylic  alcohol,  even  in  small  quantities,  is  very  dele- 
terious, the  means  of  rapidly  testing  for  its  presence  in  spirits  and 
alcohol  (either  for  pharmaceutical  or  scientifio  use)  is,  says  the  Chemi' 
cal  News,  of  importance.  The  suspected  alcohol  is  poured  into  a  burette, 
mixed  with  its  own  bulk  of  rectified  and  pure  ether,  and  also  its  own 
bulk  of  water,  and  the  mixture  gently  shaken ;  the  ether,  on  becoming 
separated  from  the  rest  of  the  fiuid,  fioats  to  the  top,  containing  in 
solution  the  whole  of  the  amylic  alcohol  which  might  have  been  con- 
tained in  the  alcohol  or  spirits  under  examination.  The  ether  is 
removed  by  a  pipette,  and  on  leaving  it  to  spontaneous  evaporation, 
will  leave  behind  the  amylic  alcohol,  readily  detected  by  its  offensive 
smell. 
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A  Doubtful  iDveatloii. — We  notioQ  in  the  List  of  Patuita  jtut 
pnbliihed  id  France,  that  one  Hi.  Bame\  bu  taken  oat  a  patent  for 
"  improTementa  in  ntiliziiig  the  leaves  of  gum-tree*  »■  tobkcoo."  By 
tlie  words  "  improrementB  in  atilisiiig  "  being  introdnoed  it  ia  tair  to 
Bnppoie  that  the  mse  of  gnm-trae  lemea  for  smoking  ii  not  new  in 
Fiance.  CeitoiDl;  we  always  Considered  French  tobacco  wretclwd  etoif, 
and  if  it  be  fliat  thii  is  owing  to  tlie  large  intiodnotion  of  gnm-tree 
leavea,  any  imprDTemoct  in  this  line  wQl  be  welcome,  and  Hr.  Bamel 
deserreBthethaiikiof  the  Fianoh  commnnity.  Mr.  Bamal  need  not  go 
to  the  expense  of  eitonding  his  patent  to  this  ooantry,  becanea  Mr, 
Phillips,  the  head  of  the  Eioise,  ii  a  Tery  partioolar  gentleman,  and 
might  consider  tlie  introduction  of  gnm-trea  leavei,  even  of  a  patent 
desoriptioQ,  something  very  closely  approaching  adulteration. — Cope's 
Tobacco  Plant. 

rresh  Batohers'  Uest  froin  Amerioa  to  Europe. — H.  H.  fobesi 
in  a  paper  in  Cosmot,  proposes  to  have  the  hold  of  vessels  linel  with 
metal  (what  kind  of  metal  is  not  stated) ;  the  bottom  of  the  hold  ii 
next  covered  with  eitbci  olean  straw,  eawdnst,  oi  bran,  or  any  othei 
Bnitablo  Jion-oondootor  of  heat.  Dpon  these,  tiie  freshly-killed  and 
ont-np  meat  ia  placed,  and  on  the  top  thereof  a  layer  of  ice,  and  on 
thetopof  that,  again,  etraw  or  any  of  the  otheranbatauces  just  named, 
■nd  next,  again,  meat  and  ice,  and  ao  on  ;  and  after  the  hold  has  been 
thni  filled,  it  is  hermetioally  olosed  and  BDitably  protected  from  the 
•fleotB  of  hot  weather  during  the  journey  from  Montevideo  to  Europe, 

The  Consumption  of  Tobaoco — In  spite,  says  the  Bnlish  iledical 
Journal,  of  the  load  outcry  against  smoking,  made  with  so  much 
energy  a  few  joara  ago,  and  in  spite  alfo  of  tho  alarming  facta  vehich 
ophthalmia  snrgeona  have  recently  ofleiedus,  the  consumption  of 
tobacco  does  not  decrease.  The  letumj  show  that  during-  the  year 
jnat  ended  the  British  population  consnmed  tobacco  at  the  rate  of 
l^lb.  per  head.  During  the  last  three  years  there  has  been  eaahyear 
a  slight  increase.  The  quantity  osed  in  1867  was  41,048,000  lb  ■  in 
1868,41,a80,0001b.;  and  in  1889,  it  had  riaen  to  41,719,000  ib.  The 
inoreaie  ia  probably  not  greater  than  increase  in  popnlation  will 
explain.  As  regardx  tba  deletorioas  inflaance  of  the  habit,  we  should 
like  the  attantion  of  those  who  are  investigating  it  to  he  directed  to 
the  diffeiences  in  the  kind  of  tobacco  used.  There  appears  good 
reason  to  believe  that  some  kinds  are  moob  more  injurious  than  others, 
aDd  that  the  shag' — the  favourite  of  the  Engliah  bar-room,  and  per- 
haps of  English  working  men  in  general — is  the  vary  worst. 

The  Constitution  of  Amerloan  Keroaene  Oil.— In  the  Reiiio 
Hebdomadaire  de  Chimie,  Piofeseor  Chandler  givea  an  account  of  this, 
which  is  tbuB  abstracted  by  the  Chemical  News.  The  apeoifio  gravis 
of  the  native  petrolenma  varies  from  0773  to  0-910 ;  and  the  average 

oompoeition  of  crudo  Pennaylvanian  petroleum  ia,   in  100   parte 

aazoliue  (ap.  gi.,  0'744),  10  parts ;  naphtha  (sp.  gc.,  0'75a),  10  parts 
oila  fit  for  burning  and  lubrication,  76  parts,  varying  in  ap,  gr  from 
0-844  to  0-760.  The  paper  farther  contains  a  large  amount  of  mforma. 
tion  oonceming  the  American  regulations  for  the  sale  and  testing  of 
petroleum,  and  gives  a  tabulated  renew  of  tba  composition  of  some 
specimens  of  kerosene  acid  at  New  York,  from  which  it  appears  that 
some  kinds  ooDtain  no  leas  than  90  pet  oent.  of  the  very  volatile  oils 
while  in  other  instances,  again,  the  quantity  of  the  latter  is  i   I 
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Pharmaceutical  Society,  8  p.m. 
Royal  Socla^  of  literature,  4,15  p.i 


Tbb  Format  oh  of  Dew  H  H  —Please  sen  1  us  the  faper  if  not 
:oo  long,  and  then  we  can  determine  as  to  its  losertioD.  It  is  unpossiUe 
M  iudge  from  a  mere  abstract  as  to  whether  a  paper  would  ci  would  not 
je  suitable  to  our  columns. 

Thb  Natuhal  Histoby  oe  the  Bee.— "W.  A.  M."— We  have  oom- 


llustrations.  which  are  pretty.    Are  any  of  thsni  lithographs,  oi 
any  wood  engravings  that  we  could  use ! 

Mb.  CiBui.vti ton's  Obskrvatory.- "  C."— The  letter  of  our  oone- 
spondent  is  not  very  intelligible.  We  End  it  almost  impoadble  to  leadths 
haiidwiiting.  So  far  as  we  can  discern,  it  is  to  the  effect  that  cor  state- 
ment in  last  namber,  that  tho  dome  was  25  ft.  across,  should  hare  been 
IS  ft.  If  this  ia  so,  we  hnvo  .much  pleasuie  in  correcting  Uia  iidBststi)< 
ment,  tor  which,  however,  we  had  the  authority  to  which  our  oona^ioB- 
dent  rofers. 

The  Work  or  the  Observaiobik  in  1869.— Our  tiro  ocnoroondonts 
"  G,  H."  and  "  R.  M."  are  thanked.  We  have  altered  the  title.  Wa 
were  in  doubt  at  first,  but  thought  that  probably  the  way  we  put  it  would 
hnve  answered  tho  purpose.  We  were  of  oonrae  aware  that  the  work  wb> 
that  of  the  council. 

The  Great  Bessel. —As  out  correspondent  points  out  this  was  inad- 
vertflntly  priuted  Berrel  in  our  lost. 

Book  of  Nature  akh  Man.— "C.  O.  G.  N."  is  thanked.  We  ibiH 
probably  accept  his  proposal.    We  will  write  shortly  to  tJie  publi^ois. 

Sun  MeaHl<hGueIIT.~"  Astro,."  should  know  our  rule  not  to  reply  to 
corresixindents  who  send  neither  name  nor  address.  If,  however,  he  will 
consult  Mr.  Proctor's  little  worlta,  published  by  Hardwicke,  he  will  fioil, 
doubtless,  what  he  requites. 

Alizabink.  — "P.   B."  — Write   to   Mr.   Perkina,   Secretuy   I 
Chemica  Souiety, 
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LADIES  IN  THE  LABOBATORY. 

jHE  Shrieking  Sisterhood,  as  the  BaXurdmj  Review 
somewhat  offeDsiTelj  styles  that  band  of  espriis 
ftyrts  who  are  now  so  Tigorotislj  laying  their 
grievances  before  the  world,  hare  at  last  a  case 
against  the  stronger  sex  which  they  think  esta- 
blishes the  injustice  of  men  to  women.  The  ciroamstances  of 
the  case  are  certainly  a  little  peculiar,  and  deserve  attention ; 
for  the  matter  must  unquestionably  be  explained  if  there  is 
any  longer  to  be  peace  and  goodwill  towards  men.  It  seems  that 
the  authorities  of  the  University  of  Edinburgh  permitted  lady 
students  to  become  members  of  the  ordinary  class  of  chemistry 
to  which  Professor  Orum-Brown  delivers  his  lectures.  With  the 
wisdom  of  this  proceeding  we  have  nothing  to  do  now,  though  wo 
can  well  imagine  what  the  Senate  will  ultimately  think  of  it.  The 
fact  remains  that  a  number  of  ladies — six,  we  believe — were  per- 
mitted to  enroll  their  names  as  members  of  the  chemistry  class. 
As  in  the  usual  course  of  things,  these  ladies  attended  the  lec- 
tures with  considerable  regularity,  and  "  went  in  "  at  the  period 
of  examination,  and  answered  the  questions  put,  with  the  rest 
of  the  candidates  for  honours.  Kow,  it  appears  that  out  of  a 
class  of  256,  the  results  of  the  examination  gave  places  of  honour 
to  the  first  thirteen  students,  and  it  is  one  of  the  standing  rules 
that  those  who  obtain  the  first  four  places  are  entitled  to  the 
Hope  Scholarships,  two  of  which,  besides  other  advantages, 
give  the  holder  the  right  of  free  work  in  the  laboratory  for  two 
seasons,  and  two  for  six  months  only.  It  seems  that  the 
numbers  obtained  by  the  first  thirteen  students  were  as  follows : 
87,  86,  85,  84,  82,  81,  80,  80,  78.  n,  75,  75,  75.  The  third 
namber  is  that  of  a  lady  student.  Miss  Mary  Edith  Peohey  (85), 
and  the  tenth  is  that  of  Miss  Sophia  Jex  Blake  (76),  two  of 
the  six  ladies  enrolled  as  students.  It  is  clear,  therefore, 
that,  according  to  all  precedent.  Miss  Peohey  is  legally  entitled 
to  hold  and  enjoy  one  of  the  four  Hope  Scholarships,  and  to 
have  a  six  months'  course  of  laboratory  instruction.  But  here 
comes  the  grievance,  and  we  are  bound  to  admit,  in  the  absence 
of  any  satisfactory  reason  to  the  contrary,  that  it  is  a  grievance, 
and  one  that  every  lover  of  fair  play  is  forced  to  condemn. 
Professor  Crum-Brown,  in  his  decision  as  to  the  future  Hope 
Scholarships,  has  awarded  these  prizes  to  Messrs.  Wilson, 
Alston,  Young,  and  M'Qaeen,  who  were  respectively  first, 
second,  fourth,  and  fifth  in  the  examination,  and  has  thus 
most  ungallantly,  not  to  say  unfairly,  passed  over  Miss  Pechey, 
who  was  really  third  on  the  list. 

This  is  a  proceeding  which,  however  the  requirements  of 
eipediencj  may  sanction  it,  is  not,  as  the  facts  now  stand,  to 
be  justified  for  a  moment.  If  the  authorities  of  the  University 
chose  to  permit  these  ladies  to  take  the  same  rank  as  the 
ordinary  students;  if  they  did — and  the  question  is  perhaps 
to  be  answered  in  the  negative — then,  in  the  name  of  the 
commonest  principle  of  justice,  they  are  bound  to  extend  to 
them  all  those  privileges  and  immunities  which,  ccBterie  paribus, 
belong  to  ordinary  students.  And  hence  they  should  unhesi- 
tatingly have  allowed  to  Miss  Pechey  that  distinction  which 
she  has  so  well  and  creditably  earned.  We  can  very  well 
understand  that  Professor  Crum-Brown  does  not  desire  to 
have  petticoats  in  his  laboratory.  The  preliminaries  of 
human  "binary  combinations''  are  by  the  laws  north  of 
the  Tweed  not  the  difficult  matters  that  they  are  among 
us,  and  we  can  well  comprehend  the  fascinating  dangers  which 
would  surround  a  susceptible  professor  whose  fair  pupil  was 
interested  in  "balance"  manipulation.  In  this  aspect  we 
can  extend  our  fullest  sympathy  to  Dr.  Crum-Brown ;  but 
then  right  is  right,  and  if  these  ladies  were  legally  constituted 
ordhiary  students  of  the  University  of  Edinburgh,  then  all  we 
can  say  is,  that  Professor  Brown  should  have  relinquished  his 
perspp^I  objectiops  to  .^  female  practice)  cbefP^t^J  class^  and 


should  have  initiated  Miss  Pechey  into  the  mysteries  of  the 
*'  retort "  and  "  receiver,"  and  the  less  attractive  but  not  less 
useful  operation  of  the  "  blow-pipe  "  and  the  "  matrass." 

It  is,  says  the  proverb,  "  a  long  lane  that  has  no  turning ;" 
and  in  cases  like  that  of  the  dispute  between  Miss  Peechey 
and  the  authorities  of  the  University  of  Edinburgh  we  shall 
be  surprised  if  the  turning  is  not  one  which  is  favourable  to 
Professor  Brown's  decision.  The  intricacies  of  Scotch  law, 
even  if  it  be  only  University  law,  are  only  too  well  known,  and 
we  are  disposed  to  think  it  will  turn  out  that  the  grounds 
on  which  Miss  Pechey  and  her  fair  companions  were  ad- 
mitted to  the  course  of  lectures  were  not  strictly  legal — and 
it  is  implied  in  the  fact  that  the  ladies  did  not  attend  the 
lectures  at  the  same  hour  as  the  other  students.  Indeed, 
we  believe  this  is  the  solution  of  the  whole  difficulty.  A 
decision  that  ladies  should  be  admitted  to  the  medical  lectures 
was  arrived  at  by  one  section  of  the  governing  body,  but  it  was, 
if  we  mistake  not,  subsequently  repealed  by  those  higher  in 
authority,  and  thos,  though  the  ladies  were  permitted  to  go 
on  attending  the  lectures  at  a  special  hour,  they  strictly  were 
not  students  in  the  academical  sense  of  the  word.  If  this 
view  of  the  affair  be  the  correct  one  it  will  be  seen  that  Pro- 
fessor Crum-Brown  is  absolved  from  all  blame  in  the  matter ; 
but  should  the  lady's  view  of  the  question  be  correct,  then, 
undoubtedly,  a  grevious  wrong  will  have  been  inflicted  on  a 
most  distinguished  and  deserving  student  of  Science. 


THE  WEEK. 


Sinoe  openiog  this  department,  we  have  reoeiTed  eo  much  aadetance  from 
friendly  eorreepondente  in  difbrent  parts  of  the  world,  that  we  are  led  to 
believe  that  our  readers  may,  with  Terj  little  trouble  to  themselTee,  aid  bs 
in  making  "  The  Week  "  a  most  oompreheniiye  record  of  onrrent  events  in 
the  soientifio  world.  We  therefore  appeal  to  all  onr  friends  to  lend  ns,  not 
merelT  their  "  ears,"  bat  their  hands,  and  to  send  us  any  weekly  "  iottings  " 
of  interest  relative  to  matters  oconrrhig  in  their  neighbonrhood.  "The 
smallest  oontribntion  "  will  be  aocepted,  and,  serionsljy,  the  briefer  and  more 
t«rse  the  notes  are  the  better.  Secretaries  of  societies,  metropolitan  and 
provincial,  librarians,  curators,  lecturers,  and  teachers,  may  all  do  something 
in  their  turn. 

N  Tuesday  next  (12th)  Professor  Morris  will  once  more 
accompany  the  Geologists'  Association  in  a  visit  to 
the  British  Museum.  On  this  occasion  he  will  give 
a  brief  discourse  on  the  subjects  of  Braohiopoda  and 
Echinodermata.  The  following  lectures  will  also  be  delivered : — 
On  Cephalopoda,  by  Mr.  H.  "Woodward ;  on  Elephants  and 
Mastodons,  by  Dr.  Carter  Blake ;  and  on  the  Stone-borers  of 
the  Ked  Crag  Sea,  by  Mr.  Charlesworth,  F.G.S.  The  last 
excursion  was,  as  we  anticipated,  a  great  success,  and  the  pro* 
jected  second  visit  is  its  consequence. 

The  Secretary  of  State  has  authorized  Mr.  Broughton,  the 
Grovernment  Quinologist  at  Madras,  to  investigate  the  proper* 
ties  of  the  indigenous  medicinal  plants  of  India.  This  is  a  most 
interesting  and  important  branch  of  science — important  to  the 
people  of  India,  whether  regarded  in  a  sanitary  point  of  view, 
or  as  a  means  for  developing  the  resources  of  the  country, — and 
we  are  very  glad  to  see  the  Madras  Government  has  given  it 
the  attention  it  merits.  Mr.  Broughton  appears  to  have  carte 
blanche  given  him  in  all  arrangements  connected  with  the 
observations,  and  the  results  are  to  be  embodied  in  an  annual 
report  to  the  India  OfRce. 

Sir  Samuel  Baker's  expedition  is  making  progress.  Sir 
Roderick  Murchison,  who  is  the  public  geographical  medium, 
has  published  the  following  extremely  interesting  statement  in 
reference  to  the  African  explorer : — "  By  a  letter  from  Sir  S. 
Baker  to  his  daughter,  Mrs.  Edith  Marshall,  dated  Khartoum, 
7th  of  February,  and  which,  by  his  direction,  I  have  perused, 
I  learn  that  he  and  Lady  Baker  were  on  that  day  about  to 
ascend  the  Nile  to  Gondokoro,  the  whole  party  being  ip.  goo^ 
bea}tb  and  spirits,,  apd  expecting  to  reach  that  place  about  the 
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3rd  of  March."  It  is  gratifjiDg  to  learn  that  the  steamers 
prepared  by  Mr.  Samada  had  safely  crossed  the  Great  Desert 
nndor  the  able  guidance  of  Mr.  Edwin  Higginbottom,  and  were 
already  on  the  ronte  to  the  Albert  Nyanza.  Sir  Samnel  far- 
ther annonnces  that  whenever  he  has  any  important  news  to 
commnnicate  he  will  send  the  same  direct  to  Sir  Roderick. 

A  B£C£NT  nnmber  of  a  popular  American  journal,  called 
Our  Young  Folks,  contains  an  interesting  sketch  of  Professor 
Agasdij?,  and  a  very  excellent  portrait  of  this  eminent  biologist. 

Herr  Julius  Schmidt  has  announced  that  he  has  completed 
his  projected  Lunar  map  of  about  6  ft.  in  diameter ;  it  is  not  yet 
published,  but  specimens  of  small  portions  of  it  may  be  seen  in 
Meport  of  the  British  Association  for  1866  (Report  of  the  Lunar 
Committee),  and  in  his  work,  Rillen  avf  dein  Monde,  The 
Baron  von  Madler  is  engaged  in  preparing  a  new  edition  of  his 
large  map,  to  include  his  Dorpat  observations. 

It  is  at  last  decided  that  the  proposed  universal  exhibition 
at  Lyons  is  to  take  place  next  year.  The  designs  for  the 
building  are  ready,  and  preliminary  measures  are  just  com- 
menced. The  exhibition  is  to  be  open  from  the  1st  day  of  May 
to  the  end  of  October. 

The  protection  of  our  railway  guards  and  drivers  is  a  point 
of  the  utmost  importance,  not  only  for  charity  sake,  but  from 
the  fact  that  the  more  tolerable  we  render  their  duties  the 
better  these  will  be  performed,  and  the  less  loss  there  will  be  of 
life  and  limb.  A  propos  of  this,  we  note  a  very  valuable  sug- 
gestion in  the  Builder,  a  journal  which,  by  the  way,  has  long 
been  the  pioneer  of  sanitary  reform.  The  writer  says  that 
a  sad  accident  lately  occurred  on  one  of  our  metropolitan  rail- 
ways. A  guard  looking  out  from  his  van  met  his  death :  his 
head  was  dashed  to  atoms  against  a  bridge.  A  good  look-out 
could  be  constantly  kept  by  having  a  looking-glass  near  the 
door :  the  guard  keeping  his  eye  on  the  glass  wonld  have  the 
range  of  the  line.  By  night  as  well  a  night-glass  would  be 
useful.  Guards  would  then  sit  back  to  the  engine,  and  see 
all  forward  free  from  biting  winds,  blinding  dust,  and  dangerous 
bridges. 

Professor  Agassiz  informs  us  that  the  Museum  of  Com- 
parative Zoology  of  Cambridge,  United  States,  is  prepared  to 
furnish  extensive  collections  of  all  the  rocks  and  loose  deposits 
found  upon  and  about  the  keys  and  reefs  of  Florida ;  also  com- 
plete collections  of  the  corals,  in  fresh  and  well  preserved 
specimens,  in  exchange  for  recent  and  fossil  corals  from  other 
parts  of  the  world. 

The  German  agriculturists  have  subscribed  a  considerable 
sum  of  money  for  the  purpose  of  presenting  to  Baron  von 
Liebig  a  testimonial  in  recognition  of  his  services  to  practical 
agriculture.  Applied  Science  states  that  the  money  thus  sub- 
scribed has,  by  desire  of  Baron  von  Liebig,  been  appropriated 
to  the  foundation  of  a  medal,  to  be  called  the  "  Liebig  Medal," 
which  is  to  be  awarded  from  time  to  time  to  that  scientific 
inquirer  who  shall  have  made  the  most  successful  application 
of  the  science  of  chemistry  to  agriculture. 

The  Government  grants  in  Chili  for  scientific  objects  and 
superior  education  amount  to  £65,000,  and  include  the  follow- 
ing : — Observatory,  £1,100  ;  Library  and  Museum,  £1,600 ; 
Conservatory  of  Music,  £900;  Academy  of  Painting,  £700; 
School  of  Architecture,  £600 ;  ^Polytechnic  School,  £6,500 ; 
School  of  Sculpture,  £500. 

The  University  of  St.  Andrews  has  conferred  the  degree  of 
LL.D.  on  Mr.  J.  T.  Boswell  Syme,  the  editor  of  Mr.  Hard- 
wicke's  magnificent  edition  of  the  Bntish  Flora, 

A  CURIOUS  new  tube-dwelling  Stentor  is  described  and  figured 
in  the  April  number  of  the  Monthly  Microscopical  Jounml, 
In  the  same  number  Dr.  Carpenter  describes  the  structure  of 
a  very  peculiar  fish  ovum. 


A  VERY  remarkable  and  philosophic  article  appears  in  tbe 
current  number  of  Britannia,  under  the  somewhat  startling 
title  of  the  "  Science  of  Immorality."  The  writer  is  evidently 
a  clear  and  able  thinker. 

Bui£OURS  from  India  assert  that  it  is  in  contemplation  to 
appoint  either  a  Minister  for  Agriculture  in  India,  or  a  Govern- 
ment Secretary  in  the  Agricultural  Department.  According 
to  the  Gardeners^  Chronicle  this  official  would  have  role  over 
all  botanists,  forest  officers,  superintendents  of  cotton  and 
cinchona  plantations,  and  the  like.  Government  agricnUnral 
experiments  are  to  be  carried  out  on  a  large  scale.  All  this 
looks  like  progress. 

The  American  HoHiculturist  has  secured  the  services  of 
Mr.  Shirley  Hibberd  as  its  English  correspondent. 

Her  Majesty's  Commissioners  for  the  Exhibition  of  1861 
have  issued  an  announcement  of  their  forthcoming  series  of 
Annual  International  Exhibitions  of  Fine  Arts,  Industry,  and 
Scientific  Inventions.  The  first  of  the  series  will  be  held 
in  1871. 

Some  time  since  we  mentioned  it  as  likely  that  the  Qoeen 
would  open  the  University  of  London  in  May.  The  matter  is 
is  now  beyond  doubt.  The  day  fixed  for  the  ceremony— which 
must  be  a  short  one,  on  account  of  her  Majesty's  health — va 
the  11th  of  May.  •  All  the  sister  universities  will  be  repre- 
sented, and  the  graduates  of  the  London  University  will  appear 
in  academicals.  The  Prince  and  Princess  of  Wales  will  ac* 
company  the  Queen.  It  is  proposed  that  her  Majesty  shoold, 
on  arrival,  pass  up  the  staircase  and  through  the  principal 
rooms  of  the  building,  in  the  different  portions  of  which  as 
many  persons  as  possible  will  be  distributed ;  and  lastly,  enter 
the  large  theatre,  where  an  address  will  probably  be  presented. 

Science  loveth  a  paternal  government.  In  Prance  far 
more  is  often  done  to  assist  scientific  men  than  in  this  country. 
Here  is  a  new  proof :  — By  decree  of  the  19th  ult,  hia  Majesty 
the  Emperor  of  the  French  has,  upon  the  proposition  of  the 
Minister  for  Agriculture  and  Commerce,  approved  of  the  esta- 
blishment, under  the  said  Minister,  of  a  superior  conndl  of 
technical  education,  a  permanent  committee  of  thirty>two 
members  to  be  chosen  from  among  the  Legislative  Assembly, 
the  higher  public  instruction  (professors  of  universities),  the 
Imperial  Conservatory  of  Arts  and  Works,  the  Committee  of 
Arts  and  Manufactures,  the  heads  of  great  industrial  establish- 
ments, the  free  public  instruction,  and  the  Administration 
(Pr^fets,  Maires,  &c.).  A  sum  of  £20,000  has  been  granted  to 
the  Minister  aforesaid,  for  the  purpose  of  encouraging  technical 
education ;  and  the  committee  just  alluded  to  will  have  to  aid 
and  advise  the  Minister  and  other  parties  in  the  carrying  ont 
of  a  good  and  useful  technical  instruction. 

It  has  been  arranged  that  Dr.  Clark,  assistant  to  the  late 
Dr.  Penny,  who  continued  the  winter  course  of  lectarei  on 
Chemistry  after  that  gentleman's  death,  shall  deliver  the 
summer  course  ;  also,  pending  permanent  arrangements  conse- 
quent upon  the  proposal  of  Mr.  Young,  the  President,  to  endow 
a  chair  of  technical  chemistry. 

The  visitation  in  connection  with  Queen's  College,  Galway, 
to  which  we  alluded  last  week,  was  held  this  day  week  in 
Dublin  Castle.  The  "  Visitors  "  met  to  consider  Mr.  Melville's 
memorial.     The  affair  is  far  from  being  terminated. 

The  twenty-first  annual  session  of  the  American  Medical 
Association  will  be  held  in  Washington,  D.C.,  on  tbe  3rd  prox. 
The  following  committees,  among  others,  are  expected  to 
report : — On  Cultivation  of  the  Cinchona  Tree — Dr.  Lemuel 
J.  Deal,  Pensylvania,  chairman ;  On  the  Cryptoganiio  Origin 
of  Disease,  with  Special  Reference  to  Beccnt  Microscopic 
Investigations  on  that  Subject — Dr.  Edward  Curtis,  U.S.A., 
chairman ;  On  the  Doctrine  of  Force,  Physical  and  Vital — ^Dr. 
John  Waters,  Missouri,  chairman;  On  Variola — ^Dr.  Joseph 
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Jones,  Loaisiana,  chairman;  On  the  Eelative  Advantages  of 
Syme's  and  Pirogoff's  Mode  of  Amputating  at  the  Ankle — 
Pr.  G.  A.  Otis,  IJ.S  A.,  chairman ;  On  a  National  Medical 
School — Dr.  F.  Gr.  Smith,  Pennsylvania,  chairman ;  On  Com- 
missioners to  Aid  in  Trials  involving  Scientific  Testimony — 
Dr.  John  Ordronanx,  N.Y.,  chairman.- 

A  NEW  and  rathef  singular  feature  in  the  sales  of  last  week 
at  Liverpool  was  the  purchase  of  a  hundred  bales  of  jute  for 
shipment  to  America,  for  the  purpose  of  being  dyed  and  sold 
as "  ladies'  back  hair.''  There  were  other  orders,  says  the 
British  Medical  Journal,  for  the  same  purpose. 

At  a  meeting  of  the  City  Commissioners  of  Sewers  this 
week,  a  motion  was  carried,  referring  the  subject  of  the  adul- 
teration of  tea  to  the  Sanitary  Committee,  with  a  view  to  their 
bringing  it  before  the  Government. 

The  Senate  of  the  University  of  London  has  selected  Pro- 
fessor T.  Archer  Hirst,  F.B.S.,  of  University  College,  to  fill  the 
important  post  of  Assistant  Begistrar  in  the  University. 

M.  Tabdieu  does  not  seem  to  increase  in  popularity  with 
his  pupils.  Last  week,  on  his  return  from  Tours,  he  was  so 
hissed  and  hooted  in  the  theatre  of  the  Ecole  de  Mddecine  as 
to  be  unable  to  deliver  his  lecture.  An  hour  before  the  pro- 
fessor made  his  appearance  the  hall  was  crammed  to  overflow- 
ing, students  from  the  Ecole  de  Droit,  the  Ecole  des  Beaux- 
Arts,  and  the  Ecole  des  Mines  having  come  in  great  numbers 
to  reinforce  their  medical  comrades.  The  moment  Dr.  Tardieu 
stepped  into  the  rostrum  he  was  assailed  by  cries  of  "  Go  to 
the  Senate,"  and  "  Besign,  Besign  " — sung  to  the  air  of  the 
"  Lampions."  Finding  the  uproar  persistent  he  did  not  stay 
more  than  five  minutes.  Before  withdrawing  he  looked  dis- 
dainfully at  the  rioters,  and  said — "  Gentlemen,  you  may  pre- 
vent me  from  delivering  my  lecture,  but  you  will  never  make 
me  resign  my  professorship."  As  soon  as  he  had  been  seen 
into  his  carriage,  a  medical  student,  making  a  tribune  of  the 
pedestal  of  Bichat's  statue  in  the  courtyard,  harangued  the 
crowd  for  some  time,  and  ultimately  moved  that  on  Monday 
means  should  be  taken  to  prevent  the  entrance  to  the 
theatre  of  any  strangers  to  the  profession,  so  that  the  medical 
students  alone  might  decide  whether  Dr.  Tardieu  should  con- 
tinue to  be  heard  or  not.  This  motion,  after  a  long  open-air 
discussion,  was  carried  almost  oiem,  con, — some  law  students 
only  claiming,  in  the  name  of  universal  fraternity,  the  right  to 
join  in  a  row  wherever  it  may  take  place.  Dr.  Tardieu  is 
unpopular  with  the  junior  students,  not  only  on  account  of  the 
evidence  he  gave  at  Tours  about  the  ecchymosis  on  Prince 
Pierre's  cheek,  but  also  because  it  was  upon  his  certificate  that 
an  advocate  named  Sandon,  who  had  annoyed  M.  Billault,  was 
looked  up  in  a  lunatic  asylum  some  years  ago.  The  day  after 
M.  Billanlt's  death  M.  Sandon  was  set  at  large,  and  therefore 
the  students  drew  the  inference  that  he  was  only  insane  qtid 
M.  Billault.  Dr.  Tardieu  was  therefore  accused  of  having 
given  a  complaisant  certificate. 

A  coKTEMPORAHY  states  that  the  Lnperial  Academy  of 
Science,  Lille,  has  offered  two  prizes — one  for  the  best  work  on 
some  branch  of  experimental  physics  ;  the  other  on  the  use  of 
the  thermometer  in  medicine.  The  prizes  will  consist  of  1,000 
francs  each. 

The  Geological  Collection  in  the  Prague  Museum  has,  says 
the  Geological  Magazine,  much  increased  of  late,  owing  to  the 
vigorons  labours  in  the  field  by  the  Committee  of  Exploration. 
Of  chalk  fossils  the  Museum  contains  more  than  6,000  speci- 
mens^  from  140  localities.  Dr.  Fritsch  hopes  some  English 
geologists  will  visit  and  examine  the  collection.  A  new  entire 
Scorpion  has  been  discovered  in  the  coal-measures  at  Prahys, 
and  a  new  Saurian  in  the  Permian  rocks  near  Pilsen,  which 
Dr.  Fritsch  hopes  shortly  to  figure  and  describe. 

PjioiEssoR  Giuseppe  Giannuzzi,  of  the  University  of  Sienna, 
Dr.  Giovanni  Demarohi,  formerly  at  the  head  of  the  Section  of 


Public  Health  at  the  Home  Office  of  Italy,  and  Dr.  Yillavccchia, 
of  Solero,  a  veteran  practitioner,  have  been  nominated  Einights 
or  Officers  of  the  Crown  of  Italy. 

The  Society  of  Arts'  conversazione  is  fixed  to  take  place  at 
the  South  Kensington  Museum  on  Wednesday  evening,  the  4th 
of  May. 

The  professors  of  the  University  of  Vienna  have,  according 
to  the  foreign  correspondent  of  the  Lancet,  lately  met  for  the 
purpose  of  deciding  whether  the  degree  of  Doctor  of  Medicine 
may  be  conferred  upon  women.  As  yet  no  lady  has  presented 
herself  as  a  candidate  in  Vienna,  but  as  the  case  may  occur,  it 
was  considered  necessary  to  make  some  provision  beforehand. 
The  professors  resolved,  meanwhile,  that  all  ladies  holding 
foreign  diplomas  would  be  admitted  to  attend  lectures  and  visit 
the  hospitals.  Two  ladies,  one  a  Swiss  and  the  other  English, 
have  already  availed  themselves  of  the  opportunity. 

An  act  of  apparent  injustice  has  been  committed  on  the 
part  of  the  authorities  of  the  University  of  Edinburgh  toward 
one  of  their  lady  pupils.  It  appears,  according  to  the  state- 
ments published,  that  one  of  the  members  of  the  chemistry 
class.  Miss  Mary  Edith  Pechey,  obtained  fourth  place  among 
the  thirteen  who  were  classed  for  honours,  and  according  to 
this  was  entitled  to  one  of  the  Hope  scholarships.  Dr.  Crum- 
Brown,  however,  has  passed  her  over,  and  awarded  the  scholar- 
ship to  a  gentleman  who  stood  below  the  number  of  marks. 
There  has  been  considerable  outcry  against  the  decision. 

The  AthenoBum  has  been  trying,  in  a  rather  discreditable 
fashion,  to  deprive  Mr.  Proctor  of  the  merit  of  having  con- 
structed the  globe  of  Mars  from  which  Mr.  Browning's  stereo- 
grams were  taken.  Mr.  Proctor's  letter  in  Saturday's  issue  is, 
however,  sufficiently  explicit,  and  places  the  matter  in  its  proper 
light.  It  is  to  be  regretted  that  a  journal  of  so  high  a  repute 
as  the  Athenoeum  at  one  time  possessed  should  allow  the  petty 
jealousies  of  the  wire-pullers  of  the  scientific  world  to  display 
themselves  in  its  pages. 

Mr.  FiiANK  BucKLAND,  M.B.C.S.,  has  just  presented  to  the 
museum  of  the  Boyal  College  of  Surgeons  an  enormous  pike 
(Esox  lucius,  Linn.),  which  weighed  32  lb.,  and  was  3  ft.  8  in. 
long.  It  was  caught  by  fair  angling  in  one  of  the  broads  of 
Norfolk.  This  being  the  spawning  season,  it  was  about  to 
deposit  its  eggs,  which  weighed  51b.,  and  numbered  about 
595,200.  Yarrel  states  that  pike  have  been  caught  in  the 
Norfolk  Broads  weighing  from  28  lb.  to  34  lb.  Bapid  growth 
requires  to  bo  sustained  by  a  corresponding  proportion  of  food, 
and  the  pike  has  always  been  remarkable  for  extraordinary 
voracity.  Eight  of  these  fish,  weighing  about  5  lb.  each,  con- 
sumed nearly  800  gudgeons  in  three  weeks,  and  the  appetite  of 
one  of  these  fish,  says  Mr.  Jesse,  was  almost  insatiable.  Ono 
morning  he  threw,  one  after  another,  five  roach,  each  about 
4  in.  in  length ;  the  pike  swallowed  four  of  them,  and  kept  the 
fifth  in  his  mouth  for  about  a  quarter  of  an  hour,  when  it  also 
disappeared.  Mr.  Buckland  made  a  mould  of  this  fine  fish  for 
his  museum. 

On  Thursday  last  Mr.  Francis  Eonalds  received  the  order  of 
Knighthood  from  her  Majesty  in  consideration  of  his  having 
been  the  original  inventor  of  tiie  electric  telegraph. 

According  to  the  Memo^^l  Diplomatique,  the  Austrian 
Government  has  just  signified  its  assent  to  a  proi)osal  of  the 
French  Government  for  an  International  Commission  to  assemble 
in  Paris  in  order  to  agree  upon  a  common  standard  of  mea- 
surement for  all  civilized  nations.  Already  fifteen  European 
Powers  have  announced  their  willingness  to  take  part  in  the 
Commission.  Even  England,  which  hitherto  has  been  disin- 
clined to  depart  from  old  customs,  will  be  represented  by  the 
Directors  of  the  Observatories  of  Greenwich  and  Oxford.  The 
French  Government  now  only  awaits  replies  from  the  United 
States,  Brazil,  and  the  South  American  Bepublics  previous  to 
calling  together   the  Commission.    The  Minister  for  Foreign 
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Affairs  wonld  of  right  be  the  honorary  president,  but  the  pro- 
ceedings will  reallj  be  directed  by  the  vice-president,  General 
Morin,  Director  of  the  Conservatoire  des  Arts  et  Metiers,  in 
whose  archives  is  deposited  the  official  standard  of  the  metre 
recognissed  in  France. 

Thb  new  Professorship  of  Physical  Science  is  at  last  abont 
to  be  established  at  Cambridge.  The  Syndicate  appointed  for 
the  purpose  had  to  give  up  the  notion  of  raising  Uie  fands  by 
subscription  from  the  several  colleges.  They  confined  their 
attention,  therefore,  to  the  means  of  raising  sufficient  funds 
only  for  carrying  out  the  recommendations  of  the  Physical 
Science  Syndicate  in  their  report  dated  Feb.  27, 1869.  These 
were  to  provide  the  stipends  of  a  Professor  of  Experimental 
Physics,  of  a  Demonstrator,  and  an  attendant,  requiring  alto- 
geUier  a  sum  of  £660  per  annum ;  also  to  provide  a  capital 
sum  of  £5,000  for  a  new  building,  and  £1,300  for  apparatus. 
The  Syndicate  are  of  opinion  that  these  sums  may  be  raised 
from  the  ordinary  sources  of  revenue  of  the  University,  and 
that  a  small  addition  (viz.,  2s.  a  head)  to  the  amount  of  the 
annual  capitation  tax  will  suffice  for  the  purpose.  They  think, 
also,  tliat  there  are  circumstances  connected  with  the  fixing  the 
amount  of  the  capitation  tax  by  the  grace  of  May  31, 1866, 
which  in  themselves  justify  some  increase,  and  they  mention 
the  increased  payments  of  late  required  for  the  town  improve- 
ments. They  think  that  the  buildings  may  be  erected  horn 
the  existing  building  funds,  and  apparatus  purchased  by 
money  belonging  to  the  chest,  and  now  invested. 


ORIGINAL  COMMUNICATIONS. 


[Under   this   head   we   propose  to    publish  Papers  oommunioated 
speoially  to  the  pages  of  this  Joiuiial.] 


OBIGIN  OF  GOLD  NITGGETS  AND  GOLD  DUST. 

BT  AITDBEW  MX7EEAY,  F.L.8. 

HE  origin  of  gold  nuggets  and  gold  dust  is  not  so  simple 
or  clear  as  at  first  sight  it  appears  to  be.  The  natural 
explanation  of  the  production  of  gold  dust  is  that 
it  is  the  golden  portion  of  the  debris  of  rooks  which 
have  originally  had  gold  disseminated  through  them.  As  the 
wear  and  tear  of  ages  has  crumbled  into  dust  mountains  so 
composed,  part  of  the  dust  becomes  sand  or  quartz,  or  what- 
ever else  the  basis  of  the  rock  may  be,  and  the  other  part  is 
the  liberated  gold  from  which  the  quartz  has  been  rubbed 
away ;  and  if  we  accept  this  as  the  explanation  of  the  produc- 
tion of  gold  dust,  the  same  hypothesis  should  explain  that  of 
gold  nuggets  which  are  found  associated  with  it. 

But  there  are  various  circumstances  whicb  it  is  difficult  to 
reconcile  with  this  theory.  One  of  these  is  the  occurrence  in 
the  drift  of  nuggets  of  a  larger  size  and  less  intermixed  with 
foreign  substances  than  have  yet  been  discovered  in  any  quartz 
reef ;  as  most  people  are  aware,  the  gold  in  reefs  is  usually 
disseminated  in  particles  and  strings  through  the  quartz  veins 
or  rock,  instead  of  lying  in  pockets  or  masses.  Another  still 
more  remarkable  fact,  applicable  both  to  gold  dust  and  gold 
nuggets,  is  that  alluvial  gold  is  generally  of  a  higher  standard 
than  that  obtained  from  the  reefs.  It  is  needless  to  say  that  if 
it  is  merely  the  gold  washed  or  crumbled  out  of  these  reefs  it 
ought  to  be  of  identically  the  same  standard  and  quality. 
Another  objection  to  the  dust  being  merely  the  degraded  par- 
ticles released  from  the  rook  is  the  size  of  the  particles — not 
nuggets,  but  particles  of  dust.  Gold  being  so  much  softer  than 
quartz,  its  particles  after  being  subjected  to  the  same  degree  of 
attrition  ought  to  be  vastly  smaller ;  although  of  greater  tough- 
ness than  quartz,  and  possessed  of  ductility  and  tenacity  which 
quartz  wholly  wants,  it  is  very  soft,  and  under  the  influence  of 
the  attrition  from  running  water  and  its  accompaniments  ought 


to  be  pounded  and  torn  into  the  minutest  fragments ;  but  this  is 
not  so.  There  is,  moreover,  a  marked  difference  in  the  ap< 
'  pearance  of  the  gold  dust  from  different  drifts  in  different 
countries.  In  some  it  is  like  dust  or  sand,  in  others  it  is 
like  scales.  If  subjected  to  the  same  influences  in  all,  there 
seems  no  reason  why  the  same  shape  should  not  obtain  in  all. 

These  peculiarities  would  suggest  that  some  other  influence 
than  mere  degradation  of  gold-charged  rocks  has  been  the 
agent  in  producing  gold  dust ;  but  in  any  and  every  view  we 
think  it  cannot  be  disputed  that  degradation  must  have  had 
some  share  in  the  work.     It  is  plain  that  if  a  gold-charged 
rock  is  reduced  to  gravel,  sand,  or  powder,  partides  of  gold  of 
some  size  or  other,  or  gold  in  some  shape  or  other,  must  form 
part  of  the  debris.    These  gold  remnants  should  be  found  in 
greater  quantity  and  in  greater  size  the  nearer  they  lie  to  the 
source  from  which  they  were  drawn ;  and  this  we  believe  also  to 
be  the  case.    The  general  similarity  between  gold-prodncing 
districts,  by  which  a  Oalifomian  miner  could  detect  a  likely 
spot  for  gold  in  Australia  or  Kildonan,  probably  depends  rather 
on  the  character  of  the  mountains  out  of  which  the  gold  has 
come  than  on  the  mode  of  production  of  the  manufactured  dost, 
if  we  may  call  it  so.  We  imagine  that  the  truth  will  be  found  to 
be  that  the  result  is  referable  to  two  causes,  only  one  of  which  may 
in  some  cases  have  been  present,  at  others  both  ; — ihe  first, 
the  ordinary  process  of  degradation  and  grinding  the  rock  to 
fragments ;  the  other,  as  suggested  by  Mr.  Selwyn,  the  Go- 
vernment geologist  of  Victoria,  that  gold  has  also  been  taken 
up  in  solution  by  the  water  permeating  the  gold-bearing  rocks, 
and  that  in  passing  through  the  drift,  in  whioh  minute  particles 
of  gold  lay,  it  has  from  some  cause  become  decomposed,  and  the 
gold  held  in  solution  been  precipitated  and  deposited  aionnd 
the  most  congenial  nuclei  presented  to  it,  which  would  un- 
doubtedly generally  be  the  particles  or  pieces  of  reef  gold,  or 
any  other  metallic  substances  for  which  it  had  an  afiinity. 

We  find  an  interesting  paper  on  this  subject  in  the  Trans' 
aciiond  of  the  Boydl  Society  of  Victoria  (1867),  by  Jlfr,  C.  Wil- 
kinson, in  which  he  mentions  some  facts  bearing  on  the  subject. 
It  appears  that  Mr.  Daintree,  formerly  of  the  Geological  Sur- 
vey of  Yictoria,  had  on  one  occasion  prepared  for  photographic 
uses  a  solution  of  chloride  of  gold,  leaving  in  it  a  small  piece 
of  metallic  gold  undissolved.  Accidentally,  some  extraneous 
substance,  supposed  to  be  a  piece  of  cork,  had  fallen  into  the 
solution,  decomposingit  and  causing  the  gold  to  precipitate,  which 
made  a  deposit  in  the  metallic  state,  as  in  the  electro-plating 
process,  around  the  small  piece  of  undissolved  gold,  increasing 
it  in  size  to  two  or  three  times  its  original  dimensions.  Con- 
sidering this  accidental  experiment  of  Mr.  Daintree's  as  in  some 
measure  supporting  Mr.  Selwyn's  theory,  Mr.  Wilkinson  fol- 
lowed it  up  by  a  few  simple  experiments  in  the  same  direction, 
which  he  details  in  his  paper.  In  his  experiments  a  small 
chip  of  wood  was  generally  used  as  the  decomposing  agent.  In 
one  instance  he  used  a  bit  of  leather.  All  througli  the  wood 
and  leather  gold  was  disseminated  in  flue  particles,  and  when 
cut  through  the  characteristic  metallic  lustre  was  highly  re- 
flected. From  various  experiments  it  would  appear  that 
organic  matter  is  the  necessary  chemical  agent  for  decomposing 
a  solution  of  the  chloride  of  gold  in  order  to  precipitate  the 
gold  as  a  coherent  coating  around  a  nucleus;  and  that,  so  far 
as  Mr.  Wilkinson  had  yet  tried,  iron,  copper,  and  arsenical 
pyrites,  galena,  antimony,  molybdenite,  blend,  wolfram,  and 
metallic  gold  constitute  essentially  favourable  nuclei  to  deter- 
mine this  chemical  reaction.  It  is  to  be  observed,  too,  that 
organic  substances,  such  as  fragments  of  wood,  roots  of  trees, 
&c.,  occur  abundantly  in  the  gold  drifts  of  Australia.  If  water 
holding  gold  in  solution  circulates  through  the  rocks  and  drifts 
all  the  conditions  necessary  for  the  production  of  gold  dust 
and  nuggets  by  deposit  are  present.  Does  the  water  so  cir- 
culating now  hold  gold  in  solution  P  One  would  think  it  would 
not  be  difficult  for  a  chemist  in  Australia  or  Galifomia  to  deter- 
mine the  fact  by  direct  experiment,  but  it  does  not  appear  tkat 
it  has  ever  been  tried.     Mr.  C  Wilkinsoni  however,  quotes 
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facts  which  lend  probability  to  the  view  that  when  the  trial  is 
made,  the  qnestion  will  be  solved  in  the  affirmative.  In  testing 
a  solid  mass  of  iron  pyrites,  Mr.  Daintree  fonnd  gold  through- 
ont.  This  mass  retained  the  stractnre  of  a  tree-stem,  in  which 
the  organic  structure  was  replaced  by  pyrites.  It  had  been 
taken  from  the  Ballarat  drift,  and  the  same  experiment  was 
repeated  by  Mr.  Newbury,  the  Geological  Survey  analyst,  on 
another  stem  taken  from  the  same  drift,  with  a  like  result. 
Gold  in  such  deposits  assumes  a  mammiUary  form,  which  ap- 
pears analogous  to  that  presented  by  the  surface  of  nuggets — 
a  point  of  some  importance,  for,  in  the  first  place,  it  is  a  ques- 
tion whether  a  mammillary  surface  is  the  kind  of  surface  that 
would  be  produced  by  abrasion  and  attrition  ;  and,  in  the  next 
place,  abrasion  or  attrition  can  certainly  have  nothing  to  do 
with  its  appearance  in  these  golden  petrifactions.  We  cannot 
avoid  attaching  the  greatest  importance  in  relation  to  the  ques- 
tion, to  the  presence  of  gold  in  pyrites  that  has  been  formed  in 
wood  imbedded  in  auriferous  drifts.  The  gold  imiet  have  been 
in  solution  when  so  deposited,  and  everything  will  then  depend 
on  the  age  of  the  so  petrified  wood.  If  contemporaneous  with 
the  drift  the  question  is  answered.  Another  fact  to  the  same 
effect  is,  that  sometimes  gold  incloses  a  nucleus  of  brown  iron, 
&c.  This  is  obviously  quite  inconsistent  with  such  pieces  of 
gold  having  been  abraded,  as  they  are  out  of  crumbling  rocks ; 
snch  nucleated  pieces  of  gold  are  never  found  in  reefs.  It  is 
the  old  puzzle  of  a  reel  in  a  bottle. 

In  relation  to  this  we  may  remark  that  we  believe  that  nug- 
gets have  never  been  found  in  the  gold-fields  of  Brazil.  We  have 
the  authority  of  Mr.  Harding  (a  gentleman  well  known  for  his 
great  practical  knowledge  of  gold-mines  and  mining  in  that 
country)  that  he  never  met  with  nor  heard  of  a  nugget  properly 
so  called  in  all  his  many  years*  experience  in  the  gold  district 
of  Brazil ;  but,  on  the  other  hand,  it  is  there  almost  invariably 
found  in  veins  in  connection  with,  or  in  the  vicinity  of,  some  other 
metal — generally  iron.     In  what  is  probably  the  most  prolific 
mine  of  gold  that  has  ever  been  known  in  the  whole  world,  that 
of  San  Juan  del  Eey  (the  value  of  which  was  not  very  long  since 
so  seriously  depreciated  by  the  accidental  destruction  by  fire  of 
the  wooden  ladders,  supports,  and  machinery),    the  gold  is 
found  in  a  matrix   of  porous  iron  or  agglutinated  iron  sand 
called  Jacotinga,  which  consists  of  a  bed  or  vein,  not  a  foot  in 
width,  but  so  incredibly  rich  that  on  one  occasion  when  our 
informant  was  on  a  visit  to  the  manager,  there  was  brought  in 
on  an  assiette,  as  a  sort  of  dessert  for  the  eyes  after  dinner,  a 
lump  of  gold,  ore  that  had  been  extracted  that  day  from  the 
mine.     It  was  about  the  size  of  a  large  fowl,  not  so  big  as  a 
turkey,  but  bigger  than  a  duck.     It  was  a  mass  of  Jacotinga- 
iron  with  gold  all  mingled  and  streaked  through  it.     The  gold 
when  afterwards  extracted  was  found  to  amount  to  30  lb.  weight. 
On  the  previous  day  the  amount  of  gold  obtained  from  the 
Jacotinga  had  been  67  lb.,  and  on  the  day  following  130  lb., 
equal  in  value  to  about  £8,000.     We  only  mention  it  as  a  cor- 
roborative instance  of  the  concurrent  presence  of  gold  and  iron. 
Lastly,  as  pointed  out  by  Mr.  Wilkinson,  it  must  be  admitted 
that  the  fact  that  gold  may  be  greatly  purified  by  dissolving 
and  reprecipitating  it,  is  very  suggestive  of  the  generally  higher 
standard  of  alluvial  over  reef  gold  being  due  to  a  similar  cause. 


New  Method  of  EztTacting  Gelatine,  &q. — It  is  announced  that 
a  mode  of  ohtaining  gelatine  from  all  animal  auhatances  oapablo  of 
Srielding  glne  has  been  discovered.  The  oils  and  grease  are  separated 
from  the  gelatine  by  means  of  benzine,  coal-oil,  or  other  hydrocarbons. 
In  some  cases  it  ie  fonnd  advantageous  to  treat  the  material  with  lime 
before  the  hydrocarbons  are  employed ;  but  these  ore  only  exceptional. 
After  the  snbstanoes  treated  have  lain  for  a  considerable  time  in 
benzine,  or  other  agent  employed,  the  fatty  matters  are  dissolved,  and 
the  pnre  gelatine  is  fonnd  at  the  bottom  of  the  vessel ;  they  are,  there- 
fore, easily  separated  in  order  to  be  treated  in  the  usual  manner.  The 
bydrooarbons  are  recovered  by  evaporation,  by  moons  of  steam  and 
condensation,  and  both  the  gelatine  and  the  fatty  matters  are  after* 
wards  purified  by  the  ordinary  processes. 


THE  TOWER  SUBWAY. 

HE  subway  consists  of  a  narrow  tunnel  uniting  two 
vertical  shafts,  one  of  which  is  on  Tower-hill  and 
the  other  in  Yine-street,  Tooley-street.  The  tunnel 
is  lined  with  iron  tubing,  bolted  together  in  short 
lengths  by  means  of  flanges  projecting  on  the  internal  surface. 
The  placing  and  fixing  of  the  portions  of  the  tube  were  effected 
within  a  shield  or  bell,  which  was  constantly  pushed  on  before 
the  advancing  work  ;  and  the  conception  has  been  seized  upon 
by  Mr.  Bateman  as  the  basis  of  his  well-known  suggestion  for 
a  submarine  tube  to  carry  a  railway  from  England  to  France. 
The  Thames  tube  is  7  ft.  in  clear  internal  diameter,  or  6  ft.  8in. 
between  the  fianges,  and  it  carries  a  railway  of  2  ft.  6  in.  gauge. 
On  this  railway  runs  an  omnibus  capable  of  conveying  twelve 
passengers.  The  tube  is  about  a  quarter  of  a  mile  in  length, 
and  sinks  from  both  ends  towards  the  centre  with  a  gradient 
of  about  1  in  30.  The  omnibus  is  of  iron — light,  but  very 
strong,  and  runs  upon  eight  wheels.  It  is  connected  with  a 
rope  of  steel  wire  by  means  of  a  gripe  that  can  be  tightened 
or  relaxed  at  pleasure,  and  at  each  end  of  the  tunnel  this  wire 
runs  over  a  drum  worked  by  a  stationary  engine.  The  declivity 
of  the  tunnel  is  such  that,  when  once  the  omnibus  is  started,** 
it  requires  only  a  small  amount  of  traction,  and  the  momentum 
acquired  during  its  descent  will  carry  it  a  long  way  up  the  op- 
posite slope.  It  is  said  that  the  strain  on  the  rope  will  never 
exceed  2  cwt.,  and  the  rope  used,  although  very  slender  in  ap- 
pearance, is  capable  of  bearing  more  than  a  ton.  The  omnibus 
is  provided  with  breaks,  so  that  its  motion  is  completely  under 
the  control  of  the  man  in  charge ;  and  at  each  end  of  the  tunnel 
it  is  received  by  buffers,  or  rather  catches,  that  are  connected  with 
very  strong  springs  of  vulcanized  india-rubber.  The  shafts  at 
each  end  of  the  tunnel  are  60  ft.  in  depth,  and  are  lined  partly 
with  brickwork  and  partly  with  iron  tubing.  Within  these  shafts 
there  are  lifts,  capable  of  carrying  six  passengers  at  once,  and 
these  lifts  are  raised  and  lowered  by  the  same  engines  that  work 
the  drums.  Each  lift  has  a  counterpoise  equal  to  its  own  weight 
and  to  that  of  three  average  passengers  ;  so  that  the  weight  of 
three  passengers  represents  the  maximum  of  work  that  will  be 
demanded  from  the  engine,  either  for  raising  or  lowering.  At 
the  top  of  each  lift  is  a  very  ingenious  contrivance  by  which  a 
breakage  of  the  suspending  chain  would  close  iron  claws,  upon 
the  lateral  guiding  rails,  and  would  bring  the  machine  to  a 
standstill  in  the  course  of  a  few  feet.  At  collieries,  where  the 
miners  are  raised  and  lowered  in  a  cage,  it  sometimes  happens 
that  they  are  carried  over  the  wheel  at  the  top ;  but  the  ascent 
of  these  lifts  is  checked  by  springs  of  steel  and  india-rubber, 
which  the  engine  employed  would  not  be  strong  enough  to 
break.  The  wheel  over  which  the  suspending  chain  runs  is  also 
dragged,  so  to  speak,  by  revolving  fans,  and  too  great  rapidity 
of  either  ascent  or  descent  seems  to  bo  rendered  practically 
impossible. 

The  arrangements  visible  from  the  world  above  are  almost 
ostentatious  in  their  simplicity.  The  upper  opening  of  each 
shaft  is  covered  by  a  tiny  square  building,  like  a  slightly  ex- 
aggerated sentry-box.  At  the  door  will  stand  an  official,  pro- 
vided with  a  book  of  tickets  and  a  pouch  for  money.  As  they 
pay  passengers  will  enter  the  box  and  descend  in  the  lift.  On 
reaching  the  bottom  they  find  a  space  of  a  few  feet  between 
the  shaft  and  the  buffers  fitted  up  with  benches  as  a  waiting- 
room.  When  the  omnibus  arrives  and  has  disgorged  its  load, 
those  who  are  waiting  will  step  in,  and  will  start  ofif  imme- 
diately for  the  other  end.  The  descent  of  the  shaft  occu- 
pies 25  seconds,  and  the  omnibus  journey  70  seconds,  so  that  a 
passenger  may  sink  into  the  earth  at  Tower-hill  and  emerge  in 
Yine-street  in  a  minute  and  three-quarters  from  the  time  of  his 
disappearance.  Allowing  for  all  ordinary  causes  of  detention, 
such  as  missing  the  lift  at  the  moment  of  its  descent,  or  being 
just  too  late  for  the  omnibus,  the  journey  from  point  to  point 
cannot  occupy  more  than  five  minutes.  The  lifts,  as  they  only 
carry  half  as  many  passengers  as  the  omnibus,  will  make  twice 
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as  many  journeys,  and  it  is  intended  to  give  priority  of  ascent 
to  first-class  passengers,  who  will  pay  2d.  for  that  privilege. 
Second-class  passengers  will  pay  Id. 

The  most  extraordinary  part  of  the  whole  undertaking  has 
been  its  cheapness.  The  capital  of  the  company  amounts  only 
to  £18,000 ;  and  the  plant  would  provide  for  a  traffic  which 
would  repay  this  capital  in  a  single  year.  As  in  the  little 
sentry-boxes,  so  below,  the  cheapness  is  almost  painfully 
evident.  There  is  an  intrusive  absence  of  decoration.  The 
waiting- place  is  whitewashed,  and  the  benches  are  painted  drab. 


The  omnibus  is  lined  with  American  cloth,  and  coloured  of  a 
dirty  green  overhead.  '  The  French  gentleman  who  loved  to 
travel  by  the  Metropolitan  Railway  on  account  of  the  beantifal 
pictures  with  which  the  carriages  and  stations  are  decorated, 
would  find  the  Subway  barren.  We  trust  the  directors  will 
obtain  some  life  and  colour  for  the  walls.  We  trust  that  they 
will  also  introduce  gaslight  instead  of  paraffin  lamps,  which 
are  liable  to  be  blown  out  by  the  rush  of  air  that  precedes  the 
carriage,  and  which  even  when  they  aid  the  sight,  are  apt  to 
offend  at  least  one  other  sense. — Times, 


ADDITIONS  TO  THE  MENAGEEIE  OF  THE  ZOOLOGICAL  GARDENS,  REGENT'S  PAEK. 

From  March  27th  io  April  2nd,  1870. 


Kame. 


1  Black  Bear  (Ursus  amoricanus)  S 


Country. 


How  obtained. 


Where  placed  ia  Oirdeai. 


1 

'  2 

!  1 

I  ^ 

1 
1 
2 


North  America Presented  by  Col.  Jenyns  and  Officers  of 

the  13th  HuBfiars. 
Paffin  (Fratercnla  arctica)  British  Coasts Beoeived  in  Exchange 


Pairs  of  Love-bird  Parrakeets  (Agapomia  pnllaria) 

King  Parrakeet  (Aprosmictus  scapulatas)  ^    

Hybrid  Ibex  (between  Capra  megaceros  ^  and  C. 
ibex  9 ) 

Northern  Lynx  (Felis  borealis)  <J  

Smew  (Mergas  albellns)  ^ 


West  Africa ■  Purchased 

New  Soath  Wales  .    Presented  by  John  Biffen,  Esq. 
Born  in  the  Menagerie   


North  America ,  Purchased. 

British  Islands Ditto 


Pintails  (Dafila  acuta)  <J    Europe 


Ditto. 


Camlvora-deos 

Fish-house 
Parrot-honso 
Ditto 
Markhoor-hooso 

Small  Mammal  House 
Fish-house 
Three  Island  Pond 
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ON  THE  TEMPERATURE  AND  ANIMAL  LIFE  OF 

THE  DEEP  SEA. 

BY  WILLIAM   B.   CARPENTEB,  M.D.,   F.ll.S. 

In  Four  Pauts.— Part  III. 


HE  general  resalts  of  the  dredging  operations  carried 
on  dnring  the  Porcupine  expedition  will  now  be  con- 
cisely stated. 

In  the  first  place  thej  show  conclasively  that 
there  ia  no  limit  to  tlie  depth  at  which  animal  life  ntay  exist  on 
tlie  ocean-bed ;  and  that  the  types  fonnd  at  even  the  greatest 
depths  may  be  not  less  elevated  in  cliarader  than  those  inhabiting 
shallower  waters.  It  would  even  be  prematnre  yet  to  affirm 
that  the  higher  types  occnr  in  less  abundance  and  variety  than 
at  more  moderate  depths ;  for  it  is  by  no  means  impossible  that 
the  use  of  the  improved  method  of  collection  devised  by  Capt. 
Calver,*  which  was  employed  with  extraordinary  snccess  in  the 
third  craise,  may  make  as  large  an  addition  to  oar  knowledge 
of  the  life  of  the  sea-bottom  explored  by  the  dredge  in  the^r«^ 
and  second  craises  of  the  Torcupine^  as  it  has  done  in  the  case 
of  the  cold  area,  where  it  revealed  the  astonishing  richness  of 
the  bottom,  which  the  IdglUnitig  dredgings  of  the  previous 
year  had  led  ns  to  regard  as  comparatively  barren. 

Secondly,  they  confirm  our  previous  conclasion  that  tem- 
perature exerts  a  much  greater  influence  than  pressure  on  the 
distribution  of  animal  life.  Not  only  have  we  found  the  same 
forms  presenting  themselves  through  an  enormous  vei'tical 
range — no  amount  of  fluid  pressure  being  incompatible  with 
their  existence — but  we  have  also,  by  a  more  complete  survey 
of  the  relations  of  the  warm  and  cold  areas,  established  the 
very  marked  difference  between  the  Fauna3  of  two  contiguous 
portions  of  the  sea- bed  lying  at  the  same  dept];|,  which  was 
indicated  by  the  Lightning  dredgings.  It  is  remarkable,  how- 
ever, that  this  difference  showed  itself  more  in  the  Crustaceans, 
Bchinoderms,  Sponges,  and  Foraminifera,  than  it  did  in  the 
Mollasca,  of  which  a  considerable  proportion  were  common  to 
both  areas.     The  abondance  and  variety  of  animal  life  on  a 

^  This  contiBts  ia  the  attachment  of  "  hempen  tanp^les"  to  the  dredging  appa- 
rataa,  bj  which  the  floor  of  the  ocean  ia  swept  as  well  ae  scraped.  These  taogles 
often  came  up  loaded,  when  the  dredge  was  nearly  emptj. 


9  Female. 

bottom  of  which  the  temperature  is  a  least  2°  (Fahr.)  below 
the  freezing-point  of  fresh,  water,  is  a  fact  which  has  all  the 
interest  of  surprise ;  and  it  is  scarcely  less  remarkable  that  the 
forms  of  Mollusks,  Echinoderms,  and  Sponges,  which  seem  to 
be  the  characteristic  inhabitants  of  this  cold  area,  shoald  atlain 
a  very  considerable  size.  The  precise  limitation  of  the  Globi- 
gerina  mud  and  of  the  Yitreous  Sponges  to  the  warm  area, 
was  a  very  striking  manifestation  of  the  iDflnence  of  tempera- 
ture, and  has  very  important  geological  bearing. 

Thirdly,  they  have  largely  added  to  the  number  of  cases  in 
which  types  that  had  been  regarded  as  characteristic  of  (^rlier 
geological  periods,  and  to  have  long  since  become  extinct,  prove 
to  be  still  existing  in  the  depths  of  the  ocean ;  and  greatly  in- 
crease the  probability  that  an  extension  of  the  like  method  of 
research  to  more  distant  localities  would  produce  even  more 
remarkable  revelations  of  this  character. 

The  doctrine  propounded  by  Professor  Wy  ville  Thomson,  iu 
the  Report  of  the  Ligldning  expedition,  as  to  the  absolute 
continuity  of  the  Cretaceous  formation  with  the  deposit  of 
Globigerina  mud  at  present  in  progress  on  the  North  Atlantic 
sea-^ed,  has  received  such  striking  confirmation  from  the  dis- 
covery of  the  persistence  of  numerous  Cretaceous  types,  not 
merely  in  our  own  explorations,  but  also  in  those  carried  on  bj 
the  United  States  Survey  in  the  Gulf  of  Mexico,  that  it  may 
be  fairly  affirmed  that  the  onus  prohaiidi  rests  upon  those  who 
assert  that  the  formation  of  true  Chalk  has  ever  been  inter- 
r opted  since  the  Cretaceous  period.  That  period  is  usnally 
considered  to  have  terminated  with  the  elevation  of  the 
Cretaceous  deposits  of  the  European  area  into  dry  land.  Bat 
according  to  the  accepted  doctrines  of  geology,  it  is  highly 
probable  that,  coincidently  with  the  elevation  of  the  European 
area,  there  was  a  gradual  subsidence  of  what  is  now  the 
Atlantic  sea-bed ;  so  that  the  Globigerinio  of  the  former  area, 
with  many  accompanying  types  of  animal  life,  would  progres- 
sively spread  themselves  over  the  latter,  as  its  conditions  became 
favourable  to  their  existence.  And  there  seems  no  reason  why 
they  should  not  have  maintained  themselves  in  its  deepest 
parts,  through  the  comparatively  small  changes  of  level  which 
took  place  in  this  portion  of  the  earth's  crust  during  the 
Tertiary  epoch. 
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Fourthly,    the  Porcupine    explorations    hare    enormonsljr 
extended  our  knowledge  of  the  British  Marine  Faana ;  alike 
by  the  discovery  of  new  types,  and  by  the  addition  of  types 
prerionsly    known   only   as   inhabitants    of    other  localities. 
The  Mollasca  alone  have  as  yet  been  fally  examined  ;  and  Mr. 
J.  Gwyn  Je£freys,  whose  authority  npon  this  part  of  the  subject 
is  not  second  to  that  of  any  other  naturalist,  reports  as  follows: — 
The  total  number  of  species  of  Marine  Mollusca  enumerated  in 
his   recently    completed    British    Oonchology    (excluding    the 
Nudibranchs)   is    451;    and  to  these  the   Porcupine  expedi- 
tion has  added  no  fewer  than  117,  or  more  than  one-fourth. 
Of  these  as  many  as  fifty-six  are  undescribed,  whilst  seven  were 
supposed  to  be  extinct  as  tertiary  fossils.     Sixteen  genera,  in- 
cluding five  which  are  undescribed,  are  new  to  the  British  seas. 
*'  All  that   I  could  do,*'  he  says,  "  by  continual  dredgings  in 
comparatively  shallow  water  during  the  last  sixteen  years  was 
to  add  about  eighty  species  to  the  number  described  by  Forbes 
and  Hanley.     I  r^ard  the  present  (although  a  large)  addition 
as  merely  an  earnest  of  future  discoveries.   In  fact  the  treasury 
of  the  deep  is  inexhaustible."     The  complete  examination  of 
Hie  Crustacea,  which  are  in  the  hands  of  the  Bev.  A.  M.  Norman, 
and  of  the  Annelids  which  have  been  undertaken  by  M.  Clapa- 
r^e  and  Dr.  Macintosh,  will  probably  yield  results  scarcely 
less  striking.    It  is,  however,  in  the  Echinoderms  and  Sponges, 
which  are  being  examined  by  Professor  Wyville  Thomson ;  in 
the  Stony  Corals,  which   have   been  referred  to  Dr.  P.  M. 
Duncan ;    and  in    the   Foraminifera,   which    constitute    the 
author's  own  speciality,  that  the  most  interesting   novelties 
present  themselves. 

An  enormous  addition  has  been  made  to  the  list  of  British 
Echinodermata  by  the  discovery  in  our  own  seas  of  a  number 
of  species  which  had  been  previously  known  only  as  Norwegian 
or  Arctic ;  and  these  often  occurred  in  extraordinary  abundance. 
One  of  the  most  interesting  of  these  was  the  large  and  beautiful 
Feather-star,  the  Aniedon  (Oomatula)  Eschriehtii,  hitherto 
known  only  as  inhabiting  the  shores  of  Greenland  and  Iceland, 
but  now  found  over  all  parts  of  our  cold  area.  On  the  other 
band,  the  influence  of  temperature  was  marked  not  only 
by  the  absence  of  many  of  the  characteristically  southern 
types  of  this  group,  but  by  the  dwarfing  of  others  to  such  an 
extent  that  the  dwarfed  specimens  might  be  regarded  as  speci- 
fically distinct,  if  it  were  not  for  their  precise  conformity  in 
structure  to  those  of  the  ordinary  type.  Thus  the  Solaster 
papposa  was  reduced  from  a  diameter  of  six  inches  to  two,  and 
had  never  more  than  ten  rays,  instead  of  from  twelve  to  fifteen ; 
and  Astei'ocanthion  violaceus  and  Gribella  oculaia  were  reduced 
in  like  proportion.  But,  in  addition,  several  Echinoderms  have 
heen  obtained  which  are  altogether  new  to  science,  most  of  them 
of  very  ^considerable  interest.  The  discovery  at  the  depth  of  2,435 
fathoms,  of  a  living  Crinoid  of  the  Apiocrinite  type,  closely 
allied  to  the  little  Bhizocrinus  (the  discovery  of  which  by  the 
Norwegian  naturalists  was  the  starting-point  of  our  own  deep- 
sea  explorations),  but  generically  differing  from  it,  cannot  but 
be  accounted  a  phenomenon  of  the  greatest  interest  alike  to 
the  zoologist  and  the  palaaontologist.  Another  remarkable 
representative  of  a  type  supposed  to  have  become  extinct,  oc- 
curred at  depths  of  440  and  550  fathoms  in  the  warm  area, 
being  a  large  Echinidan  of  the  Diadema  kind,  the  "  test "  of 
which  is  composed  of  plates  separated  from  one  another  by 
membrane,  instead  of  being  connected  by  suture,  so  as  to 
resemble  an  armour  of  flexible  chain-mail,  instead  of  the  in- 
flexible cuirass  with  which  the  ordinary  Echinida  are  invested. 
This  type  bears  a  strong  resemblance  to  the  very  singular  fossil 
from  the  white  chalk,  described  by  the  late  Dr.  S.  P.  Wood- 
ward, under  the  name  of  Eehinothuria  fioris.  Specimens  were 
also  obtained,  both  in  the  first  and  third  cruises,  of  a  most 
interesting  Olypeastroid,  which  is  closely  allied  to  the  Infalaster 
— specially  characteristic  of  the  later  chalk.'    These  constitute 

*  This  tras  belieTed  at  the  time  to  be  an  entirely  new  diacorerj ;  bat  since  the 
return  of  the  Poreupin*  we  have  learned  that  a  tyoe  ffenerioally,  if  not  speoiAoalljr, 
the  same,  had  been  obtained  bj  Coant  Poortalea  aaring  hia  most  recent  dredgings 


only  a  sample  of  the  interesting  novelties  belonging  to  thia 
group,  which  our  explorations  brought  to  light. 

Besides  further  additions  to  the  remarkable  group  of 
Yitreous  Sponges,  which  were  made  in  the  area  over  which  the 
Globigerina  mud  extends,  a  peculiar  and  novel  form  of  Sponge 
was  found  to  be  one  of  the  most  generally  diffused  inhabitants 
of  the  cold  area.  This  sponge  is  distinguished  by  the  posses- 
sion of  a  firm  branching  axis,  of  a  pale  sea-green  colour,  rising 
from  a  spreading  root,  and  extending  itself  like  a  shrub  or  a 
large  branching  Gorgonia.  The  axis  is  loaded  with  siliceous 
spicules,  and  spicules  of  the  same  form  are  contained  in  the 
soft  flesh  which  clothes  it. 

The  Foraminifera  collected  in  the  Porcupine  expedition  pre- 
sent features  of  no  less  interest,  though  their  scale  is  so  much 
smaller.  The  enormous  mass  of  Globigerina'mud  (sometimes 
almost  pure,  sometimes  mixed  with  sand)  that  everywhere 
covers  the  deep-sea  bottom  in  the  region  explored,  save  where 
its  temperature  is  reduced  nearly  to  the  freezing-point,  may  be 
judged  of  from  the  fact  that  in  one  instance  the  dredge  brought 
up  half  a  ion  of  it  from  a  depth  of  767  fathoms.  The  resem- 
blance of  this  deposit  to  chalk  is  greatly  strengthened  by  the 
recognition  of  several  characteristically  Cretaceous  types  among 
the  Foraminifera  scattered  through  the  mass  of  Globigerinsd  of 
which  it  is  principally  composed ;  as  also  of  the  Xanthidia,  fre- 
quently preserved  in  iints.  Not  many  absolute  novelties  pre- 
sented themselves  among  the  Foraminifera  that  form  true 
calcareous  shells ;  the  chief  point  of  interest  being  the  occur- 
rence of  certain  types  of  high  organization  at  great  depths, 
and  their  attainment  of  a  size  that  is  only  paralleled  in  much 
warmer  latitudes,  or  in  the  Tertiary  or  yet  older  formations. 
This  is  especially  the  case  with  the  Cristellarian  group,  which 
has  a  long  geological  range,  and  also  with  the  Milioline,  of 
which  specimens  of  unprecedented  size  presented  themselves. 
The  most  interesting  novelty  was  a  beautiful  Orbitolite,  which, 
when  complete,  must  have  had  the  diameter  of  a  sixpence,  but 
which,  from  its  extreme  tenuity,  always  broke  in  the  process  of 
collection.  Of  Arenaceous  Foraminifera,  however,  which  con- 
struct tests  by  cementing  together  sand -grains,  instead  of  pro- 
ducing shells,  the  number  of  new  types  is  such  as  seriously  to 
task  our  power  of  inventing  appropriate  generic  names.  Many 
of  these  types  have  a  remarkable  resemblance  to  forms  pre- 
viously known  in  the  chalk,  the  nature  of  which  had  not  been 
recognized.  Some  of  them  throw  an  important  light  on  the 
structure  of  two  gigantic  arenaceous  types  from  the  Upper 
Greensand,  recently  described  by  the  speaker  and  Mr.  H.  B. 
Brady,  an  account  of  which  will  appear  in  the  forthcoming 
part  of  the  Philosophical  Transactions ;  and  there  is  one  which 
can  be  certainly  identified  with  a  form  lately  discovered  by  Mr. 
H.  B.  Brady  in  a  day-bed  of  the  Carboniferous  Limestone. 

The  question  now  arises  whether — as  there  must  have  been 
deep  seas  in  all  geological  periods,  and  as  the  changes  which 
modified  the  climate  and  depth  of  the  sea-bottom  were  for  the 
most  part  very  gradual — we  may  not  carry  back  the  continuity 
of  the  accumulation  of  Globigerina  mud  on  some  part  or  other 
of  the  ocean-bed  into  geological  epochs  still  more  remote ;  and 
whether  it  has  not  had  the  same  large  share  in  the  production 
of  the  earlier  calcareous  deposits,  that  it  has  undoubtedly  had 
in  that  of  the  later.  The  foraminiferal  origin  of  certain  beds 
of  the  Carboniferous  Limestone,  for  example,  appears  to  be 
indicated  by  the  presence  of  Globigerinsd,  long  since  observed 
by  Professor  Phillips  in  sections  of  them,  as  well  as  by  the  fact 
just  stated.  The  sub-crystalline  character  of  these  rocks  cannot 
be  regarded  as  in  any  way  antagonistic  to  such  an  idea  of  their 
origin,  since  it  is  perfectly  well  known  that  all  traces  of  the 
organic  origin  of  calcareous  rocks  may  be  completely  removed  by 
subsequent  metamorphism — as  in  the  chalk  of  the  Antrim  coast. 

What  is  the  source  of  nutrvment  for  the  vast  mass  of  animal 
life  covering  the  abyssal  sea-bed,  is  a  question  of  the  greatest 
biological  interest.    That  animals  have  no  power  of  themselves 

in  the  Gnlf  of  Mexico,  and  had  been  described  by  Hr.  Alex.  Agassis  nnder  the 
name  PourtaUiia  miranda. 
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geneFatiDg  the  organic  oompoimdt  which  MrT«  as  the  materiaU 
of  their  bodies — and  that  th«  prodnetioii  of  these  materials 
from  the  earboDio  acid,  water,  and  ammonia  of  the  inoiganic 
world,  nnder  the  influence  of  light,  is  the  special  attribute  of 
▼egetation — is  a  doctrine  so  generallj  accepted,  that  to  call  it 
in  question  would  be  esteemed  a  physiological  heresy.  There 
is  no  difficulty  in  accounting  for  the  alimenation  of  the  higher 
animal  types,  with  such  an  unlimited  supply  of  food  as  is 
afforded  by  the  Globigerins9  and  the  Sponges  in  the  midst  of 
which  they  live,  and  on  which  many  of  them  are  known  to 
feed.  GKren  the  Protozoa,  everything  else  is  explicable.  But 
the  question  returns, — On  what  do  these  Protozoa  live  P 

The  hypothesis  has  been  advanced  that  the  food  of  the 
abyssal  Protozoa  is  derived  from  Diatoms  and  other  forms  of 
.  minute  plants,  which,  ordinarily  living  at  or  near  the  surface, 
may,  by  subsiding  to  the  depths,  carry  down  to  the  animals  of 
the  sea-bed  the  supplies  they  require.  Our  examination  of  the 
snrfaoe-waters,  however,  has  afforded  no  evidence  of  the  ex- 
istence of  such  microphytic  vegetation  in  quantity  at  all 
sufficient  to  supply  the  vast  demand ;  and  the  most  careful 
search  in  the  Globigerina  mud  has  failed  to  bring  to  light  more 
than  a  very  small  number  |of  specimens  of  these  siliceous  en- 
velopes of  Diatoms,  which  would  most  assuredly  have  revealed 
themselves  in  abundance,  had  these  protophytes  served  as  a 
principal  component  of  the  food  of  the  Protozoa  that  have  their 
dwelling-place  on  the  sea-bed.  Another  hypothesis  has  been 
suggested,  that  these  Protozoa,  which  are  so  near  the  border  of 
the  vegetable  kingdom,  may  be  able,  like  plants,  to  generate 
organic  compounds  for  themselves — manufacturing  their  own 
food,  so  to  speak,  from  inorganic  materials.  Bat  it  is  scarcely 
conceivable  that  they  could  do  this  without  the  agency  of  light; 
and,  as  it  is  obviously  the  want  of  that  agency  which  excludes 
the  possibility  of  vegetation  in  the  abysses  of  the  ocean,  the 
same  deficiency  would  prevent  animals  from  carrying  on  the 
like  process. 

A  possible  solution  of  this  difficulty,  offered  by  Professor 
Wy  viUe  Thomson  in  a  lecture  delivered  last  spring,  has  received 
so  remarkable  a  confirmation  from  the  researches  made  in  the 
Porcupine  expedition,  that  it  may  now  be  put  forth  with  con- 
siderable confidence.  It  is,  he  remarked,  the  distinctive 
character  of  the  Protozoa,  that ''  they'^have  no  special  organs  of 
nutrition,  but  that  they  absorb  water  through  the  whole  sur- 
face of  their  jelly-like  bodies.  Most  of  these  animals  secrete 
exqnisitely-formed  skeletons,  sometimes  of  lime,  sometimes  of 
silica.  There  is  no  doubt  that  they  extract  both  of  these  sub- 
stances from  the  sea-water,  although  silica  often  exists  there  in 
quantity  so  small  as  to  elude  detection  by  chemical  tests.  All 
sea-water  contains  a  certain  amount  of  organic  matter  in  solu- 
tion. Its  sources  are  obvious.  All  rivers  contain  a  large 
quantity ;  every  shore  is  surrounded  by  a  fringe,  which  aver- 
ages about  a  mile  in  width,  of  olive  and  red  sea-weeds.  In  the 
middle  of  the  Atlantic  there  is  a  marine  meadow,  the  Sargasso 
Sea,  extending  over  3,000,000  of  square  miles.  The  sea  is  full 
of  animals  which  are  constantly  dying  and  decapng ;  and  the 
water  of  the  Gulf  Stream,  especially,  courses  round  coasts 
where  the  supply  of  organic  matter  is  enormous.  It  is,  there- 
fore, quite  intelligible  that  a  world  of  animals  should  live  in 
these  dark  abysses ;  but  it  is  a  necessary  condition  that  they 
should  chiefly  belong  to  a  class  capable  of  being  supported  by 
absorption  through  the  surface  of  matter  in  solution,  developing 
but  little  heat,  and  incurring  a  very  small  amount  of  waste  by 
any  manifestation  of  vital  activity.  According  to  this  view  it 
seems  highly  probable  that  at  all  periods  of  the  earth's  history 
some  form  of  the  Protozoa — Bhizopods,  Sponges,  or  both — 
predominated  over  all  other  forms  of  animal  life  in  the  depths 
of  the  sea,  whether  spreading,  compact,  and  reef-like,  as  in  the 
Laurentian  and  Palseozoic  Eozoon,  or  in  the  form  of  myriads 
of  separate  organisms,  as  in  the  Globigerinse  and  Yeutricnlites 
of  the  chalk."  ' — Lectwre  delivered  before  the  Boyal  InsHhUion, 

*  Tk4  Deytht  qfike  Sea,  a  lecture  deliyered  ia  the  tbestre  of  the  Boyal  Dablin 
Booietj,  April  10, 1869,  mnd  reprlated  in  Sciiimrio  OpzitioVi  toI.  ii.  p.  0. 


WHAT  WAS  DONE  IN  THB  SEVERAL  BB1TISH 
OBSEBYATOEIES  IN  1869. 

Ih  Foub  Pasis. — Pabt  IIL 

BtonyhuTit   CoUege  Ohaervatory. 

|HS  principal  building  of  this  Observatory  stands  on 
slightly  elerated  ground  in  the  centre  of  the  college 
garden.  It  was  built  in  1838  for  astronomical  and 
meteorological  obeenrations. 
The  ground  floor  consists  of  a  central  octagon,  22  ft.  across, 
with  four  transepts,  eadi  10  ft.  by  8  ft.,  at  the  four  points  of 
the  compass.  Orer  the  centre  of  the  octagon  is  a  circular 
room,  surmounted  by  a  rerolring  cylindrical  roof,  10  ft.  in  dia- 
meter. Tlus  upper  room  was  built  for  an  achromatic  by  Jones, 
equatorially  mounted,  of  4  in.  clear  aperture,  and  5  ft.  6  in. 
focal  length.  A  meridian  circle,  by  the  same  optician,  was 
placed  in  the  east  transept,  and  another  transit  occupied  the 
west  transept.  The  diameter  of  Jones's  meridian  circle  is 
2  ft.  6  in. ;  the  telescope  haying  an  object-glass  of  3  ft.  6  in. 
focal  length,  and  3  in.  aperture.  Two  sidereal  clocks  were  also 
procured  for  the  observatory. 

In  October,  1850,  the  Bev.  A.  Weld  determined  very  accu- 
rately the  longitude  of  Stonyhurst  by  means  of  three  of  Shep- 
herd's chronometers,  the  old  observatory  at  Liverpo<^  being 
chosen  as  the  station  of  comparison. 

Longitude  of  Stonyhnnt    ff  52"  68  W.  of  Greenwich. 
Latitude  of  Stonyhurst    53**  5(K  40"  N. 

In  1867  the  observatory  underwent  a  considerable  change. 
The  8-in.  equatorial,  which  formerly  belonged  to  Mr.  Peters, 
was  purchased  by  the  college  authorities,  and  a  special  building 
erected  for  its  reception.  This  new  observatory  was  placed  at 
a  considerable  distance  (75  yards)  from  the  old  one,  for  fear  lest 
otherwise  the  massive  iron  pier  on  which  it  rests  might  disturb 
the  magnets  suspended  in  the  subterranean  portion  of  the 
principal  buUding. 

A  circular  room,  24  ft.  in  diameter,  with  a  revolving  dome, 
a  transit-room  of  10  ft.  square,  containing  an  instrument  by 
Gary  of  3  ft.  focal  length  and  2f  in.  aperture,  and  a  study 
10  ft.  by  12,  to  be  devoted  to  spectroscopic  researches,  form  the 
whole  of  the  new  observatory.  The  foundations  of  the  pile  for 
the  equatorial  have  been  constructed  with  the  greatest  care.  A 
bed  of  concrete,  10  ffc.  square  and  2  ft.  thick,  rests  on  a  natural 
foundation  of  coarse  growing  sand.  On  the  concrete  are  placed 
four  dressed  stones,  side  by  side,  forming  a  square,  and  each 
weighing  more  than  10  cwt.  These  four  stones  support  an 
hexagonal  column,  5  ft.  6  in.  in  diameter,  each  layer  of  whidi 
is  composed  of  six  large  cut  stones,  and  the  whole  is  finished 
with  a  Yorkshire  landing  4  in.  thick.  The  total  height  ficom 
the  gravel  bed  to  the  levelling  screws  of  the  instrument  is  about 
17  ft.  Underneath  the  floors  of  the  building  are  ceiled  ceUars 
in  which  a  hot-water  apparatus  has  been  fitted  up  for  pro- 
tection in  damp  weather.  The  support  of  the  telescope  is  an 
iron  pier  cast  in  two  pieces ;  viz.,  a  foot  which  weighs  13  cwL, 
and  a  pillar  weighing  17  cwt.  The  two  are  fastened  together 
by  iron  nuts,  which  allow  a  little  play  in  azimuth,  and  the  foot 
rests  on  eleven  blunt  levelling  screws. 

The  object-glass,  made  by  Troughton  &  Simms,  has  a  clear 
aperture  of  8  in.,  and  11  ft.  6  in.  focal  length.  The  diameter 
of  the  N.P.D.  ourcle  is  2  ft.  2  in.,  whilst  those  of  the  B.A.  and 
hour  angle  are  each  1  ft.  7  in.  The  engineer  who  mounted  the 
telescope  was  Napier,  but  the  fixings  of  the  N.P.D.  drole  are 
by  Gary.  The  clockwork,  which  is  perhaps  the  most  perfect 
portion  of  the  instrument,  requires  winding  only  every  six 
hours.  It  goes  excellently,  and  has  no  strain  upon  it,  since  it 
serves  only  to  regulate  the  motion,  the  motive  power  being  a 
weight  suspended  within  the  iron  pier. 

The  telescope  is  well  provided  with  eye-pieces  and  microme« 
ters.     The  highest  power  is  about  750. 

The  dome,  which  covers  the  instrument,  runs  on  twelve  6-in. 
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rollers  workiDg  freeljr  between  an  upper  and  lower  surface  of 
railway  metal.  The  flange  of  the  upper  railway  metal  is  bolted 
to  the  sole  plate  of  the  dome.  The  framework  of  the  dome  is 
of  pitch-pine,  and  out  of  the  sole  plate  circnlar  ribs  converge 
to  the  zenith.  The  frame  is  stiffened  with  a  reticulation  of 
hoop*iron,  and  coTered  with  ^-in.  boards  of  pitch-pine.  The 
oatside  is  protected  by  a  corering  of  painted  canvas,  and  the 
internal  finish  is  of  American  cloth  of  a  dark  colour.  The 
whole  is  moved  by  a  spur-wheel  and  pinion,  gearing  into  a 
segmental  rack,  which  rests  on  the  wall-plate.  The  wheel  is 
actuated  by  a  chain.  This  is  so  placed  as  to  U/b  directly  oppo- 
site the  shutter,  and  therefore  generally  near  the  observer's 
hand.  The  shutter  consists  merely  of  a  frame  of  pitch-pine, 
covered  outside  with  painted  canvas  and  inside  with  American 
cloth.  It  is  worked  by  pulleys  and  bevel  gearing,  and  its  width 
is  4  ft.  6  in. 

During  the  past  year  considerable  advance  has  been  made 
towards  rendering  the  observatory  practically  complete.  A  stone 
pier  has  been  erected  on  a  brick  foundation  in  the  open  air,  and 
an  equatorial  mounting  attached  to  it.  This  mounting  can  be 
used  for  any  tube,  but  it  is  principally  intended  for  a  7^-in. 
Newtonian,  with  which  the  heavens  can  be  freely  swept  with- 
out the  necessity  of  moving  a  large  dome. ,  The  two  observa- 
tories have  been  connected  by  an  underground  wire  to  avoid 
the  necessity  of  daily  observing  clock  stars  with  two  transit 
instruments,  and  to  have  a  sure  check  on  the  time  at  either 
observatory.  A  direct  vision  spectroscope  has  been  adapted  to 
the  equatorial  by  Browning.  In  the  summer  six  compound 
prisms  were  procured  from  Hoffman  of  Paris,  and  these  are 
being  mounted  for  a  spectroscope  by  Troughton  &  Simms.  A 
hot-water  apparatus  has  been  arranged  for  the  protection  of 
the  equatorial  dome  and  the  adjacent  rooms.  Two  observing- 
chairs  have  also  been  made  for  the  large  telescope ;  and,  lastly, 
a  new  8-in.  object-glass  has  been  ordered  from  Dallmeyer,  the 
present  glass  not  being  considered  sufficiently  good  for  the 
excellent  mounting  of  the  instrument. 

The  work  done  has  so  far  been  mostly  of  a  tentative  character. 
Observations  of  the  moon's  surface,  measures  of  the  diameters 
of  planets,  and  of  the  distances  between  double  stars,  Win- 
necke's  comet,  the  l^ovember  meteors,  and  some  preliminary 
work  with  a  direct-vision  spectroscope,  constitute  the  miscel- 
laneous observations  of  the  last  twelve  months.  Correct  time 
for  the  magnetic  and  meteorological  self-recording  instruments 
being  b  want  continually  felt,  no  fine  night  is  allowed  to  pass 
withoat  clock-stars  being  observed. 

Th  meteorological  observations,  made  with  instruments  that 
have  been  carefully  compared  at  Greenwich  or  at  Kew,  extend 
in  an  xinint^rrupted  series  over  twenty -three  years. 

In  1866  Stonyhurst  was  chosen  as  one  of  their  three  Eng- 
lish meteorological  stations  by  the  Board  of  Trade,  and  was 
provided  accordingly  with  self-registering  barometer,  thermome- 
ters, and  anemometer.  These  instruments  arrived  in  December, 
1867,  and  hourly  readings,  as  also  the  maxima  and  minima  of 
the  curves  traced  by  tiiem,  have  been  taken  here  since 
January  1,  1868.  Both  the  curves  and  the  readings  are  for- 
warded weekly  to  the  Central  Observatory  at  Kew. 

A  monthly  summary  of  the  results  obtained  with  the  me- 
teorological instruments  has  been  printed  for  private  circula- 
tion during  the  past  ten  years,  and  a  table  of  the  reduced 
monthly  magnetic  observations  is  now  added  to  the  yearly 
meteorological  means. 

The  magnetic  department  is  at  present  the  most  complete 
portion  of  the  observatory.  A  continued  series  of  monthly 
determinations  of  the  dip,  horizontal  force,  and  declination, 
extend  over  somewhat  more  than  six  years.  These  have  been 
redaoed  this  year  for  the  purpose  of  calculating  the  annual 
inequalities,  &o.  Previous  to  1863,  when  a  small  chronometer 
was  replaced  by  Frodsham's  No.  3148,  only  occasional  observa- 
tions were  made  with  the  dip  circle.  No.  32  of  Barrow  and 
Jones's  nnifilar,  purchased  in  July,  1858 ;  but  these  scattered 
results  are  of  considerable  use  for  finding  the  secular  variation 


of  the  magnetic  elements.  A  suitable  building  in  a  retired  part 
of  the  college  garden  has  been  erected  for  these  instruments. 

During  the  long  vacations  of  1868  and  1869  a  magnetic 
survey  of  the  whole  of  France  has  been  made  with  the  Stony- 
hurst magnetic  instruments,  and  at  the  expense  of  the  c(dl^e 
authorities.  The  results  of  the  survey  of  the  west  of  France, 
made  in  1868,  were  presented  to  the  Royal  Society  in  June  last^ 
and  the  more  numerous  series  of  observations  taken  in  1869,  in 
the  east  of  France,  are  at  present  in  process  of  reduction. 

In  1866  a  grant  was  made  by  the  Boyal  Society  towards  the 
expense  of  a  set  of  self-recording  magnetographs  for  this  obser- 
vatory. In  consequence,  two  subterranean  chambers  were  built 
adjoining  the  old  observatory.  One  is  a  photographic  room, 
15  ft.  by  12  ft.  The  other,  a  chamber  20  ft.  by  18  ft.,  in  the 
centre  of  which  stand  the  pillars  supporting  the  three  magneto- 
graphs,  with  two  additional  pillars  holding  telescopes,  by  which 
the  observer  is  able  to  read,  at  any  moment,  the  state  of  the 
magnets  without  interfering  with  the  continuous  photographic 
record.  This  last  room  is  well  guarded  against  all  damp  or 
variation  of  temperature.  The  roof  is  arched,  with  two  rings 
of  brick  set  in  blue  lias  lime,  and  the  whole  covered  with  6-Ib. 
lead,  and  then  with  earth  and  gravel.  The  walls  are  three  in 
number.  The  inner  one  is  a  single  brick  wall  set  in  hydraulic 
lime.  Surrounding  this  is  a  cavity  for  air  3  in.  wide,  with  air- 
holes 1  ft.  apart,  all  round  the  room.  Enclosing  this  is  a  rubble 
wall  2  ft.  thick.  And  at  the  outside  of  all,  as  a  protection  from 
the  surrounding  earth,  is  1  ft.  of  loose  rubble,  which  serves 
admirably  for  drainage.  The  flagged  floor  is  built  upon  piers, 
and  is  thus  raised  18  in.  above  the  sand.  Owing  to  these  pre- 
cautions the  room  keeps  remarkably  dry,  and  the  temperature 
may  be  considered  almost  constant. 

Continuous  photographic  records  have  been  obtained  of  the 
declination,  and  of  the  two  components,  horizontal  and  vertical, 
of  the  intensity  since  January,  1868.  The  curves  traced  during 
the  magnetic  storms,  which  were  coincident  with  the  grand 
auroral  displays  of  April  and  May  last,  were  of  the  most  perfect 
description,  a  disturbance  of  more  than  2°'5  in  nine  minutes, 
having  been  clearly  recorded  in  the  Declination  Magnetogram. 
Some  of  the  curves  have  been  compared  with  those  of  Kew,  and 
also  with  those  of  Signor  Donati  of  Florence,  with  very  inter- 
esting results. 

Mr.  De  La  Bus's  OhserocUory, — During  the  past  summer  and 
autumn  numerous  experiments  have  been  made  to  render 
the  luminous  prominences  of  the  sun  visible,  when  that 
luminary  is  not  totally  eclipsed.  In  order  to  effect  this  object, 
films  of  gold  and  other  metals  have  been  interposed  between 
the  13-in.  mirror  and  the  eye-piece ;  and  fluid  coloured  media 
have  been  also  employed  for  the  same  object.  These  experi- 
ments will  be  again  resumed  during  the  present  year. 

An  investigation  is  also  being  carried  on,  having  for  its  object 
the  production  of  a  true  parabolic  figure,  with  greater  certainty 
than  has  been  obtainable  by  any  of  the  methods  hitherto  used 
in  making  specula  for  reflecting  telescopes. — Aniiiud  Addrefa 
to  the  Boycd  Aaironomical  Society, 


Property  of  Amorphous  Silicic  Acid  of  Absorbing  Moisture 
from  the  Air. — M.  Sonchay  states  that  Dr.  lippert,  while  assistojit 
to  Professor  B.  FfeaenioB,  made  the  obseiTation  that  amotphoas 
silici,  after  hating  been  strongly  ignited  in  a  platinum  oracibla, 
attracted  moisture  from  the  air  to  a  large  extent;  in  oonseqnenoe 
whereof,  and  to  test  this  faot  precisely,  the  anthor  instituted  a  series 
of  experiments,  from  whioh  the  following  resolts  are  drawn: — 
Amorphoos  silica  is  always  hygrosoopio  after  ignition ;  the  degree  of 
hygrosoopioity  differs  greatly,  according  to  the  degree  of  heat  the  silica 
has  been  ignited — so  that  feebly-ignited  silica  is  far  more  hygroscopic 
than  when  strongly  ignited.  When  silica  has  been  only  feebly  ignited, 
its  avidity  for  the  absorption  of  water,  even  after  the  lapse  of  a  few 
minutes,  is  so  great  as  to  cause,  if  not  taken  into  account,  serions 
faults  in  the  weighing  and  quantitative  estimation  of  that  sabstanoe. 
Crystalline  silica,  even  when  feebly  ignited,  is  not  at  all  hygroscopic 
'—Chemical  News, 
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HOW  TO  DESCRIBE  A  BIED. 

BN  order  to  facilitate  the  deeeriptioD  of  a  bird,  it  is 
naoal  for  tbo  ocnitliologiat  to  coDsider  it«  exterior  as 
being  mapped  oat  into  sandrT-  regions  (see  page  327), 
to  each  of  which  haa  been  aasigiied  a,  defioite  and 
appropriate  name;  with  the  namea  of  tbeee  regions,  and  their 
preciae  application,  it  is  reqaiaite  that  the  reader  Bhould  be 
intimate  I J  acqnaint«d. 

A  bird,  like  aoj  other  Tertebrate  animal,  is  diviaible  into  the 
head,  the  bod^,  and  the  limba  ;  under  one  or  other  of  which 
diTinoaa  all  subordinate  parts  may  he  clasaed. 
■  The  head  conaiata  of  the  ekuU  aod  the  bill,  and  is  joined  to 
the  bodj  hj  the  necJc.  Commencing  with  the  bill,  we  aee  that 
it  ii  compoaed  of  two  piecea,  corresponding  to  the  jaws  of 
qnadropeda ;  that  which  is  above  is  called  the  upper  ittandible 
(1),  that  which  represents  the  nnder  jaw  is  called  the  Icieer 
mandible  (2).  The  upper  mandible  contains  thj  ncatriU  (3) ; 
its  highest  part  ia  called  the  ridge  (4),  while  the  corresponding 
ridge  of  the  lower  mandible  ia  called  the  keel  (9). 

The  lateral  edges  of  the  mandibles  which  meet  when  the  bill 
is  oloaed  are  called  the  Tnargine.  In  soma  birds  the  margins  of 
the  upper  mandible  fold  orei  those  of  the  lower,  while  in  othera 
the  edgea  meet ;  when  this  ia  the  ease,  the  line  of  junction 
between  the  two  is  called  the  commiseure  (5). 

In  manj  birda  the  npper  mandible  ia  continned  far  back 
over  the  forehead,  and  there  dilated,  ao  as  to  forin  a  eaiqtiB  or 
helmet.  In  rapaciooB  birds  and  parrota  there  ia  a  belt  of  aoft 
naked  skin  at  the  base  of  the  upper  mandible,  named  the  cere, 
in  which  the  nostrils  are  placed,  while  aronnd  the  eje  ia  a 
space,  often  denuded  of  feathers,  called  the  ophthalmic  region 
(14). 

The  head  is  that  part  which  lies  immedlatety  over  the  ahull, 
eitendinff  from  the  base  of  tbo  beak  to  the  commencement  of 
the  neck.  The/ron(  or  forehead  (12)  is  that  part  of  the  head 
which  lies  close  above  the  nostrils  ;  then  follows  the  eroum  or 
summit  (17),  which  occupies  the  middle  or  centre  of  the  bead, 
forming  that  part  which  ia  oaually  oceapied  bj  the  crest  in 
birda  so  ornamented.  The  hind  head  (16)  commencea  at  the 
deolivity  of  the  sknll ;  its  lower  portion  ia  called  the  iiape  (19). 

On  the  aidea  of  the  bead  the  following  parte  hare  received 
distinct  names; — The  feathers  that  cover  the  ears,  to  aave 
repetition,  are  usnally  called  the  ears  (20) :  thej  are  -generallj 
rather  more  rigid  and  their  weba  more  disconnected  than  the 
Burroundiog  feathers.  The  space  between  these  and  the 
corner  of  the  month  (naoallj  called  the  gape)  (13),  ia  termed 
the  cheek. 

The  parts  of  the  Keck  ore  thus  designated  : — The  back  of 
the  neck  ia  called  the  upp^  neck,  or  the  neck  above  (23).  The 
nnder-eide  of  the  neck  is  divided  into  three  regions  ;  first,  there 
is  the  chin  (7),  or  that  small  apace  just  beneath  the  lower 
mandible;  to  the  chin  succeeda  the  upper  throat  (8),  between 
which  and  the  broad  part  of  the  bod/  is  the  lower  throat  (31). 

The  Body  presents  the  following  regions  ;^-Firat  there  ia  the 
breaet  (22),  which  eiteuda  over  the  space  which  covers  the 
breaat;bone.  To  this  sncceeds  the  belly  (29),  which  is  termi- 
nated by  the  vent  (SO).  Immediately  behind  the  vent  are  the 
under  lail-covera  (32),  which  are  frequently  of  a  different  colour 
from  the  sarrounding  feathers. 

On  the  npper  aspect  of  the  body  we  have  the  inlarscapular 
rejion,  aometimea  called  the  hack  (24),  to  which  succeeds  the 
lower  back  (26),  which  terminates  at  the  rii/mp,  or  that  part 
where  the  vppcr  tail-covers  (42)  are  inserted. 

Last  or  all  comes  the  Toil,  composed  of  long  stiff  feathers, 
called  the  tail-Jeatlmre  (31),  concerning  which  it  is  only 
neccsaary  to  obaervc  that  the  two  middle  tail-feathera  are  the 
intermedial,  while  those  on  the  aides  are  the  lateral  tail- 
feathera 

It  will  be  easily  understood  that  the  importance  of  the  in- 
dividual quilla  aa  inatrnmcnts  of  flight  will  depend  very  much 
upon  the  position  they  bold  in  the  wing,  of  which  they  form 


BO  considerable  a  portion,  and,  conseqaently,  that  they  have 
received  names  expressive  of  their  relative  efEctencj.  Thoee 
that  are  affixed  to  the  bones  representing  the  hand,  by  the 
length  of  their  stroke,  and  the  pecnliaritj  of  their  arrangement, 
are  obvioasly  of  primary  importance,  both  from  their  size  and 
the  situation  they  occupy,  and  have  consequently  been  named 
the  "primaries^'  or  the  "piimarij  quiUe;"  they  might  be 
called  with  equal  propriety  the  "  hand-qutils,"  a  term  at  once 
expressive  of  the  poaition  they  occupy  (35).  Upon  the  relative 
length  and  other  proportions  of  the  primary  quilis  the  ehitpt 
and  mechanical  power  of  the  insttoment  principally  depend  i 
if  the  first  primary  be  the  longest,  the  termination  of  the  wing 
ia  bharp  and  pointed  {aeuminaU),  as  in  most  birds  that  ate 
remarkable  for  the  swiftness  of  their  flight ;  whereas  if  lie 
second,  third,  or  fourth  of  these  qaills  should  exceed  the  others 
in  this  respect,  the  wing  becomes  more  and  more  roooded 
(ohioie),  and  the  perfection  of  its  action  visibly  deteriorated. 

The  "  lecondary  quillt,"  or  "  tecondariet "  (34),  are  el- 
cluaively  austaiaed  by  the  bones  of  the  fore-arm ;  from  Uieir 
situation  being  much  nearer  to  the  shoulder- joint  than  tbe 
preceding,  the  eitent  of  their  sweep  is  more  limited,  and  tbtir 
stroke  much  feebler;  they  are,  consequently,  aa  their  DStai 
indicates,  of  secondary  importance  in  locomotion. 

The  spurious,  or  bastard  quilU  (33),  are  attached  ta  the 
rudimental  bone  that  represent*  the  thumb ;  theJr  eize  is 
diminutive,  and  their  use  in  flight  comparatively  nnimportaat. 

The  wing  eoveri  or  coverts  (37)  are  small  feathers  arranged 
in  aevaral  rowa,  which  overlap  and  atrengthen  the  bases  of  the 
quills  ;  they  are  often  varinnsly  coloured  in  different  apecies, 
and  thus  afibrd  important  featnres  whereby  thej  may  he  dis- 
tinguished. Besides  the  above,  there  are  certain  conventional 
terms  employed  by  the  ornithologist  that  will  require  enumera- 
tion. The  arm-part  of  the  ning  in  the  living  bird  is  generally 
known  aa  the  shoulder  (27);  the  elbow-joint  is  the  .flnrHin  ; 
while  that  part  of  the  fore-arm  which' corresponds  to  tbe  edge 
of  the  wing  ia  denominated  the  sAoulier-Htarjiif  (SGj.—Cassell'a 
Book  of  Birds,  Parti. 
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REVIEWS   OF   BOOKS, 

On  the  Distribution  of  Bain  over  the  British  Isles  diinnfj  lh( 
Year  1869,  as  observed  ai  about  1,500  Stations  in  Qreat 
Britain.  With,  Remarks  on  various  ExpertvienU,  and  an 
Appendix  on  Evaporation.  Compiled  by  G.  J.  Symons, 
F.M.S.     Tiondon:    Stanford.     1870. 

A  FEW  years  ago,  when  Mr.  Symons  first  commenced  the 
meteorological  movement  among  the  amateors  of  England, 
he  waa  looked  on  bj  a  good  many  wise  people  as  a  maa 
who  urged  on  his  hobby  at  an  insane' pace.  When  nfier 
a  time  it  was  seen  that  his  energy  and  v^our  in  pursuit 
of  meteorological  statistics  were  anabated,  be  was  regarded  as 
a  mild  enthusiast,  and  nowadays  he  is  recognized,  and  most 
deservedly  so,  as  one  of  tbe  first,  if  not,  indeed,  the  very  first, 
authority  on  the  important  subject  of  British  rainfall.  Ttie 
report  which  he  issnes  annually,  was,  when  first  we  remember 
seeing  it,  a  very  modest  little  pamphlet  of  a  aticet  or  tiva,  and 
in  its  present  shape,  for  the  year  1869,  it  is  □  handy  octavo 
volume  of  nearly  200  pages,  and  without  any  diffuse  or  nsdess 
padding,  bat  with  a  vast  array  of  facte,  whicli  even  in  them- 
selves, are  far  less  dry  reading  than  one  not  versed  in 
meteorology  would  dream  of,  and  which  art  of  the  ntmost 
valne  to  those  who  would  study  the  statistics  of  weather 
phenomena. 

Mr.  Symons'a  report  is  more  favourable  each  year ;  and  \>e 
are  glad  to  perceive  that,  owing  to  his  increasing  exertions,  he 
is  now  getting  workers  in  every  part  of  the  country,  and,  what 
is  still  better,  getting  them  to  record  reanlta  accurately  and 
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ILLUSTRiTINQ    THE    MODE    OP    DESCEIBING    A    BIRD    ZOOLOGICALLY. 


Omithilogical  Regions  of  tli^  Body  of  a  Small  Bird. 


1.  Upper  Maodible. 
3.  Lover  Mudible. 

3.  Nostrila. 

4.  Bid^,  or  Culmea. 

5.  CommiBiare,     or     catting 

edgeii  of  the  Mandibles. 
0.  Apex,  or  point  of  the  Book. 

7.  The  Chin. 

8.  Upper  Throat. 

9.  K«el,  oi  QoDTB. 

10.  ^  Coloured    Bondii,    niiuJl; 

11.  i    Dolled  Bridlea  and  Sttipei. 


12.  The  Forehead. 

13.  The  Gape,  or  Bietna. 

14.  8pute  uoond  the  Eje. 

15.  Lower  Throat. 

IS.  SaperoiliaTj  Begion. 

17.  Crown,  Sumoiit,  or  Vertex. 

18.  Hind    Head,   or  Oooipital 

Begion. 

19.  lie  Nape,  or  Necba. 

20.  The  Eax,  or  Eu-feath«n. 

21.  Tbe  Throat. 

22.  The  Breait. 


23.  The  Neck  aboTe,  or  Uppei 

Neck. 

24.  Tbe  Book,  or  Mantle. 

25.  Soapnlar  Wing-corers. 

26.  Lower  Baok,  or  Tequm. 

27.  The  Sboalder. 

28.  Bod;,  or  Lower  Breast. 

29.  The  BeUy. 

30.  The  Vent. 

31.  Tbe  Taa  Fealhera. 

32.  The  Under  Tail-eoren. 

33.  Sparions  Qoille. 


34.  SeaondaryQniUsiOrSeaand- 


35.  Primary  QoilU,o 

36.  The  Shonlder  Hargij). 

37.  Wing  CoTera. 

38.  Uader-Bnrfaoe,   or    Under- 

part  o[  the  Bod/. 

39.  The  Taraua,  or  Leg. 

40.  Tha  Front  Toee. 

41.  The  Hinder  Toe,  or  EaUni. 

42.  Upper  Tail-ooTeri. 


with  nDirormitjr.  We  believe  that  dnrmg  tbe  past  year  Mr. 
SjmoDa  has  taken  mare  than  ordin&rj  pMoa  to  iaaure  Ihe 
cfficienoy  of  his  obaerrers,  and  to  aecare  an  improred  diatriba- 
tioa  of  statioD<i.  We  may  foTm  aome  idea  of  the  pains  and 
time,  not  to  mention  monej,  expended  by  the  author  on  thia 
■ntgect,  when  ne  state  that  daring  the  paat  year  he  baa 
eiaroined  115  gangee,  thna  distriboted  oTer  the  conntrj  : — 


Berkshire    4 

Cbeehire  4 

Cornwall 41 

Derbyshire} 1 

DeTonabire 32 


Middlesex   6 

Soilly  Isle* 2 

Torltsbire    21 


And  theae,  be  it  remembered,  are  new  gaagea,  which  Mr. 
Sjmons  examined^  in  order  to  teat  their  capacity  to  mpplj 
fair  reBolte,  Theae  116  gaogea  bronght  the  whole  namher  of 
those  now  in  action  id  the  coantry  to  397,  and  the  amoant  of 


travelling  which  the  author  baa  done  to  inapeet  all  of  them 
dnriog  tbe  last  few  years  in  mere  mileage  exceeds  tbe  balf- 
diameter  of  the  globe  i 

Among  pointe  of  especial  interest  in  Mr.  Syroona's  Tolotne, 
we  noold  refer  to  the  account  of  tha  Eotberham  experimental 
gaoges.  Tfaoae  who  imagine  that  rain-ganging  merely  consists 
in  patting  a  backet  oataide  the  door  and  meaanring  the  qnantity 
of  water  it  reoeivea  in  tweaty-foar  hoore,  will  here  see  what  a 
nnmber  of  varying  oonditiona  require  to  be  considered  ere  any- 
thing like  a  scientific  record  of  rainfall  can  be  arrived  at.  Thia 
chapter,  indeed,  is  of  each  great  importance  to  meteorologists, 
that  with  Mr.  Symona's  permission  we  aball  hope  to  reprodnee 
it  in  a  falttre  nnmber.  The  chapter  on  the  rainfall  of  the 
Scilly  lalanda  ia,  too,  a  moat  intereating  one.  We  have  always 
regarded  thia  locality  as  one  under  the  peculiar  guardian- 
ship   of    "Nimboana    Orion,"    bat    really    if   the    reoord  of 
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3Z  in.  aaniial  iail  b«  comet,  Uw  ScQIj  Iiluida  are 
aot  nneb  wone  off  Uiaa  the  drier  parti  of  England,  and, 
M  ttHDpared  witlt  CamberUod,  Xhej  maj  be  mid  to  bare  no 
rainlall  worth  rpeakiog  of.  P0M1U7,  htnrerer,  when  the 
BBMiUa  of  eraporation  are,  under  Mr.  Sjmona'a  care,  more  re* 
gnlailj  allowed  (or,  theK  rainfall  retains  will  have  to  undergo 
aeraoa  nodifieatknu-  There  ii  a  feature,  too,  in  the  jearhr 
record*  tor  the  Englnh  eoaDtie*  wbieh  deaerre*  Mr.  8jmoDB*a 
aMMtearefal  attention — it  ia  the  vei;  gnat  diterepanejr  exiating 
between  Fetami  from  the  aame  diatiiet.  Tbia  often  amonnta  to 
aereial  indiea  ta  the  jear,  and  we  think  it  mnat  be  doe  to  want 
of  aeeoracj  on  the  part  of  aooie  of  the  obeerrera.  Tiewed  aa 
a  whde,  this  Beport  of  Hr.  Symona'a  ia  exceedinglj  satiifMtorj, 
and  it  abowa  what  good  work  oar  aeientific  Tolontcen  may 
adiete  nodtr  a  akilful  geneiml. 


The  FkytUal  TUor-j  "f  Anl.aal  L!fe.     A  Bfvi 
Lewea:  Bacon.     1870. 


Bj  Ji'uui. 


IF  the  author  of  tbia  eaaaj  did  not  cammit  himaelf  aa  ho  baa 
partaallj  done  to  the  tpeenlationa  of  Dr.  Lewina  we  abonld 
be  TeT7  nnch  bettor  pSeaMtd  with  hia  reiaarkg.  Hi*  idea*  are 
not  novel,  but  they  are  Tigorooalj  and  claverlj  expresaed,  and 
whaterer  we  maj  think  of  the  valne  of  the  materialian  he  haa 
Ivoaehed,  we  mnit  confea*  that  in  a  abort  ipaee  he  baa  made 
a  very  determined  onalaogfat  on  tpiritnaliam,  if  we  maj  use 
the  word  antithetically  and  withont  anj  reference  to  table- 
taming.  The  aatbor  BhoHld  have  gone  farther  in  hia  line  of 
argnment,  and  be  woold  hare  eome  to  pnre  Berklejism,  or,  aa 
we  abODld  prefer  to  atjla  it,  Pbenomenaliem.  This  eaiaj  ia 
not  atrictlj  impartial,  and  in  general  atyle  it  remiDda  ua  of 
the  writing  of  the  well-known  author  of  Kraft  und  Bioff,  a 
bouk  we  commend  to  Jolian  oa  one  congenial  to  hia  aonl — wa 
beg  bis  pardon,  faia  brain. 


TilkaAMaui)  or,  Kevj  Zealartd  and  iU  IiAabxtanti.  Second 
Edition.  B7  the  Ber.  Biciiakd  Tatlob,  U.A„  F.G.S. 
London :  Uacintoih.     1870. 

[Secovs  Notice.] 
jNE  of  the  moat  atriking,  as  it  is  certainly  one  of  the  most 
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nteful,  cbaptera  in  Mr.  Taylor's  book  is  that  devoted  to 
the  mythology  of  the  New  Zealandera,  aa  dedoeed  from  the 
early  aongs  and  traditions  which  the  author  baa  been  at  poina 
to  collect  and  translate.  Some  oF  these  legends  are  fall  of 
poetry  and  anblime  conception,  and  they  display  a  very  high 
degree  of  intelligence,  and  a  power  of  grasping  abstract 
qnestioDs  not  often  met  irith  among  savages.  In  the 
piotareiqna  character  of  the  language  we  are  reminded 
of  many  of  the  psasagea  of  Longfellow's  Hiaivatha ;  and  indeed 
it  is  HQTprising  how  close  a  resemblance  there  ia  between  the 
ideas  of  the  American  Indians  and  the  Moories,  and  between 
the  modes  of  eipression  employed  hy  the  two  races.  The  sob- 
aeqnent  chapters  treat  of  the  varioas  characteristic  rites  and 
ceremonisB,  religious  and  profane,  vhioh  exist  among  the  New 
Zealanders,  and  these  are  in  all  casea  described  with  a  detail 
which  only  one  who  had  given  years  of  study  to  bis  subject 
eonld  employ.  Traditions,  fables,  songa,  and  names  are  also 
anbjeota  to  which  several  attractive  cbaptsrs  are  devoted,  and 
though  not  within  the  aoope  of  these  pages,  Mr.  Taylor's  obser- 
vations on  each  and  all  will  be  found  to  embody  a  maas  of 
facta  which  may  be  usefuUy  studied  by  the  anthropologist. 

Mr,  Taylor's  chapter  on  the  language  and  its  origin  and 
relations  is  at  once  the  most  fascinating  and,  we  should  think, 
the  least  satisfactory  in  the  whole  book.  It  is  full  of  specnla- 
tion,  and  will  be  read  through  with  the  deepest  ioterest ;  but 
when  itia  read,  the  student  ia  left  with  the  very  onpleaaant 
feeling  that  the  author,  without  intending  it,  has  been  pleading 
a  special  canse.  This  is  most  seen  in  hia  list  of  words,  where  he 


endeavonra  to  point  oot  the  relation  between  English,  Sanscrit, 
Ac,  and  Maori  worda.  One  01  two  examples  are  snfficieat. 
Thn*  we  are  told  that  the  word  j>oiti  means  "  to  poke  in  Lbe 
earth  over  an  oven."  Here  the  inference  is  that  -poki  acdjioie 
are  rdaled.  Again,  hutik'iti  is  explained  aa  "to  cat  with 
•dsaora ;  "  and  paU  "  to  patter,  as  water  dripping."  Tbis  last 
little  hit  of  philology  aavoors  so  mach  of  Cockaigne  thB,t  wa 
are,  with  ercry  wish  to  be  serious,  irresiBtibly  compelled  to 
amile.  Hr.  Taylor  may  be  right  in  many  of  hig  strained 
reaemblaKeea,  but  be  pushes  things  so  absurdly  far  in  some 
that  bo  really  makes  us  sceptical  as  to  the  valae  of  all  thg 
rest  of  his  philological  kboors. 

The  deaeriptiou  of  the  geology  of  New  Zealand  is  an  excel- 
lent thoogh  diicaraire  one,  and  relates  rather  to  the  facta  of 
p«l»ontoLagy  than  to  the  pnrely  physical  geology  of  the 
eoontxj.  The  anthor  regards  the  inland  as  being  the  Jul 
traee  of  the  aaeient  Liascio  epoch,  and,  among  other  pointt  ia 
Eavonr  (!)  of  this  idea,  be  cites  the  analogy  between  Prafessai 
Hnsley's  recently -described  Uijperoda-pudon,  and  the  TosUn, 
one  of  the  New  Zealand  lizards,  Tbe  concludiog  chapters  «f 
the  vcdnme  deal  with  tbe  industrial  proiiacts  of  llie  coantrj, 
and  with  some  of  tbe  more  strikiug  natnral-history  prodadiou!, 
and  contain  a  brief  biographical  sketch  of  one  or  tno  of  tbe 
native  chiefs  who  have  most  distinguished  tbemaelvea  in  their 
doalings  with  the  colonists.  The  chapter  on  the  Botany  cf 
New  Zealand  is  condensed,  and  contains  a  good  deal  of  matter. 
It  embraces  among  other  things  a  paper  by  Dr.  Hooker  on 
"  Daetjlaatfana,"  a  curions  perasitic  plant,  a  figure  of  whieli 
we  hope  to  lay  before  oar  readers  in  an  early  number.  Alta- 
gether  we  mut  say  Id  conclusion  of  Mr.  Taylor's  volnme,  Ih&t 
it  ia  one  from  which  all  edacated  readers  will  derive  both 
pleasure  and  instruotion. 


XtcAenuro    Britaiuiicoriim    Hiiumeralio,    ?ff.       Scripait    Bev. 
Jacobus  M.  Cbombii.  M.A.,  F.L.S.  and  G.S. 

NE  ABLT  ten  years  have  elapsed  since  the  publication  of  Mr. 
Mndd'a  Mvnval  of  Britkh  LiehejiB,  acd  the  booV  before 
Qs  will  show  what  additions  have  been  made  since  tbat  time  to 
tbe  Lichen  Flora  of  Great  Britain.  During  tbe  iaierval,  in 
addition  to  former  well-known  workers  in  the  Geld,  Mr.  Crombie 
himself  haa  sealoualy  pursued  tbia  subject,  and  added  DDmerona 
speoiea,  amongst  which  ere  many  new  ones,  to  the  British  lilt 
The  enumeration  haa  been  carefully  compiled,  according  to  Ny- 
lander's  arrangement,  and  nill  be  found  invaluable  not  oak  aa 
account  of  its  references  to  works  in  which  the  species  and  their 
synonyms  are  described,  bnt  aUoon  accoont  of  its  giving  for  the 
first  time  tbegeneraldistribotionof  species  within  these  islands. 
A  valuable  contribution  has  thus  been  made  to  British  phjte- 
geography,  which  we  may  hope  to  see  further  elucidated  in  tas 
author**  promised  paper  on  this  subject,  we  need  scarcely  say 
that  the  book  ought  to  be  in  the  hands  of  every  licheoologiiitk 
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CORRESPONDENCE. 


-•^•- 


It  is  distanetly  to  b«  borne  in  mind  thai  we  do  not,  by  inaertisg  letters,  conTey 
any  opinion  faTOorable  to  their  contents.  We  open  onr  eolumns  to  all,  without 
leaning  to  any;  and  thas  supply  a  channel  for  the  pablieation  of  opinions  of 
all  shades. 

Ko  notice  whateyer  will  be  taken  of  aaonymons  communications. 

We  cannot  undertake  to  retom  rejected  commonications. 


Thb  Lbclanchk  Battsby. 

Sib,  —A  few  weeks  since  yon  stated  tbat  yon  bad  a  Leclancb^  bat- 
tery nnder  obserration,  and  I  bave  now  the  pleasure  to  band  yon 
some  notes  on  tbe  same  wbicb  may  be  nsef nl.  Abont  December,  1868, 
a  battery  was  fitted  on  tbe  lines  of  tbe  Electric  and  International 
Telegrapb  Company  between  London  and  Birmingham,  which  I  was 
shown,  by  the  kindness  of  the  engineer,  some  months  afterwards.  He 
informed  me  that  LedonchS  had  presented  him  with  a  pamphlet  on 
bis  invention,  which,  nnfortnnately,  ho  had  mislaid.  I  have  tried  in 
London  and  Paris,  bnt  cannot  find  who  were  the  publishers.  The 
battery  had  given  satisfaction,  bnt  tbe  objections  to  it  were  mainly 
that  the  porous  nature  of  the  carbon  kept  the  connections  between 
the  cells  constantly  wet,  and  set  up  local  action,  which  dissolved 
them,  while  the  fumes  of  the  ammonia  injured  the  wires  and  instm- 
ments  near.  In  my  own  home  I  have  succeeded  in  obviating  the  first 
difficulty  by  using  connections  of  platinum,  held  in  their  places  by 
wood  dips ;  the  second  must  be  met  by  removing  the  batteiy  to  a 
distance.  The  resistance  of  two  cells  (apparently  pint  size),  as  mea- 
sured on  the  rheostat,  was  800  in  British  Association  units,  while  that 


of  two  single-flnid  cells  of  nno  and  carbon  in  a  solution  of  ehloride  of 
ammonium  was  360.  The  merits  of  the  Leolanoh^  battery  are  extreme 
cleanliness  and  constancy.  The  chloride  of  ammonium  does  not  attack 
nnamalgamated  zinc  except  while  contact  is  made,  and  the  anange- 
ment  of  the  porous  cell  full  of  peroxide  of  manganese  gets  over  the 
difficulty  of  polarization  in  the  single  fluid.  Lastly,  the  battery  may 
be  left  without  attention  for  many  months,  and  then  the  only  requi- 
sites are  a  little  more  water  and  chloride  ot  ammonium  to  make  up  for 
waste  and  evaporation.  I  remain,  Sir,  yours  truly, 

Hampsteadf  March  31.  S.  L.  T. 


SoLAB  Spots. 


Sib,— While  looking  at  the  sun. yesterday  morning  through  the 
medium  ot  the  fog  which  then  prevailed,  I  became  aware  of  the  fact 
that  two  well-defiaed  macnlsd,  or  spots,  are  at  present  visible  to  the 
naked  eye  on  the  solar  disk. 

Judging  from  their  respective  positions  one  must  shortly  disappear, 
while  the  other,  if  it  continue,  must  become  more  distinctly  visible. 

Yours  truly,  Ac, 

April  3.  A  SUBSGBIBEB. 

In  Aksweb  to  "A  Touno  Beginnbb."— JVom  P.  W.  Stuabt 

Mekteath. 

Sib, — "  A  Young  Beginner  "  so  decidedly  censures  mere  opinion 
that  as  there  is  little  e^  in  his  own  letter  he  cannot  require  me  to  pay 
much  attention  to  it. 

He  seems  to  opine  that  the  questions  I  have  hitherto  considered  are 
difficult,  and  that  I  have  evaded  them  without  giving  solutions.  So 
far  I  quite  agree  with  him ;  for  what  I  have  been  hitherto  endeavouring 
to  establish  is  exactly  the  fact  that  the  questions  considered  by  Sir  W. 
Thomson  are  so  difficult  to  decide  that  evasion  without  solution  is  the 
most  rational  course  regarding  them, — as  it  will  be  regarding  many 
questions  so  long  as  "  there  are  more  things  in  heaven  and  earth  than 
are  comprehended  in  our  philosophy."  But  when  "  A  Young  Begin- 
ner" requires  "solutions"  and  "  definite  proofs"  in  these  questions, 
he  assumes  the  very  matter  in  dispute,  for  I  argue  that  none  can  be 
given. 

If  I  show  that  in  the  questions  raised  by  Sir  W.  Thomson  there  ore 
no  grounds  for  deciding  one  way  or  the  other,  it  follows — Ist,  that  the 
different  opinions  held  upon  these  questions  establish  nothiog  either 
regarding  the  questions  or  regarding  the  scientific  merits  of  the 
holders ;  2nd,  that  the  merits  of  Unif ormitorianism  must  be  decided 
on  other  grounds,  or  that  Uniformitarianiam  is  unassailable. 

"  Britidi  popular  geology  "  is  geology  until  the  contrary  is  proved ; 
and  Sir  W.  Thomson  has  attacked  it.  All  geologists  will  reject  a 
demand  for  "a  great  reform  in  geological  speculation"  when  that 
demand  is  based  on  arbitrary  assumptions.  "  Bnt  in  geology  as  in 
logic,"  says  the  North  British  Reviewer,  "  mathematics  is  now  ad- 
vancing to  play  the  part  of  Henry  VIII. ;"  and  I  say  that  in  both  mathe- 
matics plays  a  dangerous  game.  A  matter  is  possible  until  we  are  sure 
of  the  contrary.  I  do  not  expect  a  possibility  to  "  satisfy  any  one ;" 
but  a  possibility  may  be  opposed  to  more  assumptions — ^as  I  opposed  it. 
"  A  Young  Beginner,"  in  his  first  letter  asked  the  question,  "  why 
should  those  who  are  not  Darwinians  wish  for  longer  time  than  this  ?  " 
I  answered  his  question. 

He,  moreover,  asked — "  Does  not  the  very  form  of  the  earth  lead  us  to 
infer  a  beginning  P  "  I  referred  him  to  clear  grounds  for  inferring  nothing 
from  this  form.  And,  further,  the  form  of  the  earth  is  perfectly  adapted 
to  its  functions,  and  those  only  who  imagine  a  different  antecedent 
form  are  required  to  account  for  its  actual  form. 

I  have  given  Sir  W.  Thomson's  "  objections  "  thoughtful  oonsideta- 
tion — and  earnest,  too,  witness  the  strong  language  quoted  by  "  A 
Young  Beginner."  There  are  some  cases  in  which  a  spade  sbonld  be 
called  a  spado.  Yet  I  would  observe  that  the  letter  containing  the  ex- 
pressions referred  to  was  written  under  the  influence  of  Professor 
Sylvester's  Plea  for  the  Mathematician^  which  hod  confused  my  notions 
of  sdentific  writing.  But  '*  the  mathematician  lives  long  and  lives 
young,"  says  Professor  Sylvester ;  "  the  wings  of  his  soul  do  not  early 
drop  off,  nor  do  its  pores  become  clogged  with  the  earthy  particles 
blown  from  the  dusty  highways  of  vulgar  life."  Happy  creature  !  he 
won't  mind  it.  I  remain,  &c., 

8t,  Jean  de  Luz,  March  26.  P.  W.  Stuabt  Menteath. 


Sun  Spots  Visible  to  the  Naked  Eye. — From  H.  HiCHELii 

Whitley. 

Sib, — ^We  are  at  the  present  time,  as  is  generally  known,  passing 
through  a  period  of  maximum  abundance  of  sun  spots,  and  there  are 
now  several  very  conspicuous  groups  on  the  solar  disk. 

Three  of  the  individual  spots  of  these  groups  are  of  such  large  size 
that  they  were  easily  visible  to  the  naked  eye  on  the  27th ;  this 


8CIBNTIPI0   OPINION. 


C  two  apota  ue  plunly  wen,  &ad  the  third,  which  is  dwmw-      Ii>t  of  ipmies  faand  on  Uie  kiob  dradxad  mnd  u  fosaii  eUew) 


m.        1 


ja>t  pCTccptible.    Snn  spot*  of  ■ 

l^tb«iimk«d(!7«hmve  been  often  obMrred — Schwab*  atating  ; 

when  thej  exceed  50  eecondi.  the;  become  Tinble  to  good  ejrei  > 

wmwDt  tbe  aid  of  a  tcloacope,  ard  Mr.  A.  Henohel  thm  aaw  two  ' 

■pota  ia  November,  1661 ;  but  I  think'  the  appearance  of  three  apot*  1 
on  Uie  ami'a  diak  at  onoa  mnit  be  an  erent  of  not  Terj  fraqosnt 

Examined  with  the  telescope  Beran  gronpa  of  apota  were  diicemed. 
The  largeat  of  theee,  on  the  36th,  ooniiated  o(  a  very  la^e  pennnibTm, 
JBatoaing  two  large  nmbn  and  one  of  amalliTT  aize ;  a  tongue  of  light 
gradnaUjr  inraded  the  largest  lunbTB,  and  has  now  oat  off  a  amiU 
portion  from  it.  Another  gronp  ooniiita  of  a  splash  of  small  spots 
resembling  a  star  clatter,  whilst  another  has  two  luge  spots  Isading 
the  wa;,  with  a  onrrsd  train  of  smaller  ones  following,  terminating  in 
a  mod^te-siiad  tpot, — the  whole  gronp  clooel;  reaembling  a  kite  with 
it*  flowing  tail. 

Penarth,  Truro,  March  38.  H.  HiCHBLt.  Whitlbt. 
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.  cUiM  a 


bj  ngnlu-lj  forwmrdi&ir  "  Abitrtct*  d 


BOYAl  SOCIETY. 
Habch  24tr. — This  meeting  was  oocapied  by  the  following  report  : — 
"  On  the  Hadrspororia  dredged  op  in  the  Expedition  of  E.H.S.  For- 
cupiue,"  b;  P.  Martin  Dnnoan,  M.B.  Lood.,  F.B.S.,  Sea.  Oeol.  Soc., 
ProfesHor  of  Gedogy  in  King's  College,  London. — Professor  Wjrille 
Thomson,  Dr.  Carpenter,  and  Hr.  (}w;n  Jeffrey e  have  placed  tbe  col- 
lection of  stony  corals  dredgeil  ap  by  them  in  tbe  Porcupine  Eipeditioa 
in  m;  hands  for  determination.  They  bare  kindly  afforded  me  all  the 
information  I  required  concerning  the  localities,  depth,  and  t«mpera- 
tnre  in  which  the  epecimens  were  fonnd. 

Mf  report  baa  been  rendered  rather  more  elaborate  than  T  had 
intended  in  oonaeqaence  of  the  great  consideration  of  Piofesaoi  A. 
Agasaiz  and  Connt  de  Pourtales  in  forwarding  me  their  reports'  and 
speaimens  relating  to  the   deep-sea  dredging  off  Florida   and   the 

They  havo  enabled  me  to  offer  a  comparison  between  the  British 
and  American  species,  which  I  did  not  hope  to  have  done  before  the 
publication  of  the  epeciea  noticed,  bat  not  described,  in  this  report. 

COKTKHTS. 

I.  lilt  of  the  Bpeaias,  lottalities,  depths,  temperatarea. 
I[.  Critloal  notice  of  ths  spacioa. 
III.  Special  and  general  oonalaeions. 
I.  Twehe  species  of  Madrepororia  were  dredged  np,  and  tbe  majority 
came  from    midway    between  Cape  Wrath  and   the    Faroe    Islanda. 
Others  wore  foond  off  the  west  coast  of  Ireland,     Many  varieties  of 
the  ecrooiea  were  also  obtained,  and  some  forms  which  hitherto  bare 
been  oonsidoted  specifically  diatinct  from  others,  bat  which  now  cease 
to  be  BO.' 

II,  List  of  specim  known  only  on  the  area  drc 
bonring  seas. 
1.  Amphihelia  Ailantica,  nobis. 
a.  AmpliiheUa  ornala,  nobis. 
3.  Allapom  ociiUna,  Ebrenberg. 
Lilt  of  species  common  to  tbe  area  and  to  the  Florida  and  Havana 
deep-sea  fannas  only. 

1.  llalaiuiphijUia  sociali«,  Ponctales,  sp, 

2.  Amphihelia  profanda,  Ponrtales,  sp. 

3.  rUobothrw  symmetricvs,  Ponrtales,  sp. 

Thsse  forms  ere  not  known  in  the  West-Indian  Coinozoio  faona,  and 
they  have  not  been  discovered  in  any  European  deposits- 

LojHjhelia  prolifera  (var,  affinis)  is  common  to  the  Ilritish  and 
Florida  deep-sea  (aanas  ;  bat  it  is  toand  fossil  in  the  Sicilian  Tertiaries, 
being  moreover  a  member  of  the  Mediterranean  reoent  faona. 

List  of  species  oommon  to  the  area  and  to  the  Mediterranean  Sea. 

1.  Caryophyllia  horealU,  Fleming. 

2.  Aaphioheliaooulafa,  Danvers,  sp. 

3.  Lophohelia  prol\fera. 


n  the  neigh- 


I  "ContribntiautothaPsiiDaof  tkaOnir-rtreau  it  gmt  daptW'  br  L.  r.it 
FonrUloi,  lit  ud  lad  Berin,  1S6S.  Ball.  Uu,  Comp.  ZkI..  Himrd  Colkis, 
OtmbridES,  Uui„  NoL  «  and  ^  * 

>  On*  (paclaicD  conw  Iiaa  lb*  LMlMlng  Kipadition,  II  moat  be  iimembared 
nst  all  Uu  d«ep  ttt-mmU  lamwa  lo  BciiieB  nitoralitu  nan  Dot  dnd(Kl  np.  Tbe 


1.  CaryophyllM  boTKtlU,  Flaming.     Sioiliaa,  Hiocene  and  Pliocene. 

2.  Ceraieeyaihui  omat^a,  SegatiBi^  Sioilian,  liiocene  and  Pliocene 

3.  FtabeUum  Banii,  Sars,  sp.    Sicilian,  CaUbrion — Miocene  and 
Pliocene. 

4-  L<ipht>helia  prol^era,  Pallas,  ap.    Sicilian,  Uiooene  and  Fliocenf. 
5.  Amphihelia  mioivnica,  S^oenis.     Sicilian,   MioccBe  and  Plio- 

Tbe  deep-sea  ooral  fanna  of  the  area  dredged  in  the  I'arfv.pi«!  nid 
Ltghtning  expeditions  is  therefore  composed  o( — 

5  spaoies  which  have  laated  ainoe  the  early  Cainozoio  period, 
1  Mediterranean  apeoiee  not  known  in  Cainoiolc  depoeita. 
3  apooiaa  of  th«  deep-aea  fanna  of  Pltmda  and  Havana. 
3  indigenona  species. 

12 

Two  of  tbe  fossil  speoiea  are  repreunted  in  tbe  receut   U^dil^rni- 

If  the  apeoies  wbiah  I  have  absorbed  into  others  (in  coQiicquean  ol 
the  light  thrown  npon  the  amount  of  variation  in  the  defp-aea  mmlij 
were  coanted,  the  fossil  forms  would  be  in  all  B, 

The  greataat  depth  from  which  Madrepororia  were  dredged  ku  70j 
fathoms,  and  t^e  lowest  temperature  of  the  water  in  which  th«f  licti 
was  2S'9'. 

int   of    the  Bev;»l 


Owing  to  the  great  length  of  Dr.  Daviee's  paper,  vrhiali  tlimlei;^ 
to  eitingniah  our  reports  of  Societies,  we  propose  to  pobliili  it  ia 
parts,  aa  a  supplement  to  eaoh  week's  report. 

"  On  the  I«w  whioh  regnlatee  the  Relative  Magnitude  of  the  Areu 
of  the  Four  Orifices  of  the  Heart,"  by  Herbert  Daries,  31. D.  Cantab.. 
F.B,C,P  ;  oommnnioated  by  W,  H.  Flower,  F.E.S.— I  propote  in 
thia  communication  to  inquire  whether  any  law  can  be  Jiwoteced 
whiob  determines  tbe  relative  magnitude  of  tbe  areas  of  tbe  tncnipid, 
pulmooio,  mitral,  and  aortio  orifices — the  four  principal  openings  in 
tbe  heart. 

Althoogh  to  ordinary  observation  these  oriflces  appear  (a  eihibit  no 
mutaal  ralationahip  of  size,  there  can  be  no  doubt  that  an  instrnmiMit 
BO  accurate  in  the  adaptation  of  its  valvular  apparatus,  and  ea  eioct 
in  the  working  of  its  different  parts,  must  reveal  on  clofc  eiatuiDatian 
the  eiiatenoeof  laws,  whioh  not  only  determine  the  force  required  to  be 
impresaed  upon  the  blood  traversing  its  chambers,  bat  aleo  the  relalirc 
sizes  of  these  apertures  to  one  another. 

The  faots  and  inferences  which  I  shall  oddnoe  on  this  Fubjei^t  nill 
tend,  I  believe,  to  throw  some  light  upon  the  moohanism  of  the  heart 
in  its  healthy  atats,  and  will  explain  alao  soma  point?  of  iiractical 
interest  in  the  pathology  of  that  organ. 

To  M.  Bizot  in  France,  and  Drs,  Peacock  and  Gcid  in  this  counuy. 
are  we  mainly  indebted  for  the  most  careful  and  tmatwortbj  measnie- 
meuta  of  the  ciroamforences  of  the  oriGoea.  Their  measurements  hic« 
been  recorded  to  tbe  minuteness  of  tbe  thousandth  port  of  ua  inch, 
and  yet  it  will,  I  believe,  be  readily  admitted  that  tbe  results  in  thr 
form  given  by  these  diitinguished  obaervers  bolp  ne  but  little  is 
obtwning  any  definite  idea  of  the  tnatual  relatjoualiip  of  tho  areas  of 
the  orifices,  and  ore  destitute  of  any  practical  value  in  onr  Etud)-  of 
the  meobaniam  of  the  heart  itself. 

Had  the  obaarvations  been  poshed  further,  or  rather  had  thefignres 
been  worked  oat  into  some  distinot  and  definite  shape,  these  obsarns 
could  not  have  f^ed  to  discover  an  intereatine  and  imporUnt  Li* 
presiding  over  the  areas  of  these  orifices,  and  they  would  Ihns  havt 
bean  angled  to  utilize  a  multitode  of  meoanrementa  which  hid  bees 
obtained  by  considerable  labour  and  patient  leseoccb. 

Taking  the  measurementa  given  by  Dr.  Peacock  iu  the  Crocnian  lec- 
tures for  1665,  we  find  tbe  mean  ciroumfereucos  of  the  four  ori£c«s 
expieosed  in  Englieh  inches,  to  be  aa  follows : — 

Jfatea.  Female?. 

Tricuspid    V74  4-568 

Pulmonic 3'56B  3-493 

Mitral 4  3-996 

Aortic 314  3019 

I  will  now  plaoe  these  valuable  facte  into  another  shape  by  calcnU- 
ting  from  these  measurementa  of  cirairnjerence  ths  area-'  of  the 
reapective  openings. 

The  oirCDmfsrenoe  of  a  oircular  opening  being  known,  its  radius  is 
determined  from  tbe  formula 

oircumference  =-  2wv, 
where  n'o3-1415 ;  and  the  radius  brang  thus  determined,  tbe  atva  or 
the  opening  le  oaloolated  from  the  formula 
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The  mean  areas  of  the  four  orifices  thas  obtained  are  found  to  be 

as  follows : — 

Males.  Femal  s. 

Tricuspid 1*78  sq.  in.  1*6  sq.  in. 

Pulmonic 1  -97 

Mitral 127  1-27 

Aortic  -78  -67 

Or,  for  facility  of  recollection,  we  may  consider  the  rospoctive  moan 

areas  in  the  male  to  be  : — 

Tricuspid     IJsq.  in. 

Pulmonic 1 

Mitral 14 

Aortic ^ 

whence  it  is  obvious  that  the  apertures  differ  very  considerably  in  area 
from  each  other,  the  tricuspid  having  the  largest  area,  its  orifice  being 
more  than  double  the  siise  of  the  aortic  opening. 

Inegnlar,  however,  as  these  areas  may  appear  to  be  in  magnitude 
with  respect  to  each  other,  we  shall  find,  on  pushing  our  observations 
further,  that  there  is  a  distinct  and  constant  law  presiding  over  them, 
and  this  law  is  discovered  when  we  compare  the  ratios  of  the  areas  of 
corresponding  orifices.    Thus, 

Area  of  tricuspid  _  1  78 

"Area  of  mitral    ~r27  =  ^*^  ""^^^^  » 

Area  of  pulmonic       1 
~Areaof»orti^  =  "^=^'3  ""^^^ ' 

or,  in  other  words,  the  area  of  the  tricuspid  appears  from  these  cal- 
culations to  bear  nearly  the  same  relation  to  the  area  of  the  mitral 
which  the  area  of  the  pulmonic  does  to  that  of  the  aortic  orifice,  i.e., 
were  the  tricuspid,  for  example,  twice  the  size  of  the  mitral  orifice  in 
area,  the  pulmonic  would  bo  twice  the  size  of  the  aortic  orifice  in 
area,  the  two  ratios  differing  from  each  other  only  by  one-tenth. 

Again,  if  we  adopt  Dr.  Beid's  measarements  of  the  circumference  of 
the  healthy  cardiac  orifices  (these  measurements  being  given  in  Dr. 
Peacock's  work),  we  shall  find  this  law  to  be  more  conclusively  proved. 

According  to  Dr.  Beid  the  measurements  of  the  circumferences  are 
as  follows : — 

Male.  Female. 

Tricuspid    5*3in.  4'9in. 

Pulmonic    37  3-5 

Mitral 4-6  4*2 

Aortic 8-2  3 

from  which  data  we  find  the  areas  to  be  : — 

Tricuspid  2*24sq.  in.  1*0  sq.  in 

Pulmonic  1*01  1 

Mitral    1*7  14 

Aortic    -8  -71 

And  if  we  make  the  same  comparison  of  areas  as  wo  did  in  Dr. 
Peacock's  measurements,  we  find : — 

Males. 

Area  of  tricuspid     2 '2 4 

_ s=: s=b1*31 

Area  of  mitral       1*7 
•    Area  of  pulmonic  _  1"01 
Area  of  aortic         '8   ~ 
Difference  of  the  ratios  =   '05 

Females. 
Area  of  tricuspid _^  1-9  _^\.oq 
Area  of  mitral        1*4 

Area  of  pulmonic __  I'O  ^-i.ACi 

Area  of  aortic  '71     

Difference  of  the  ratios  ~  '04 

It  is  well  known  that  no  measurements  can  be  taken  of  such 
orifices  as  those  of  the  heart  without  liability  to  error  occurring  from 
the  varying  elasticity  of  the  circumferences  of  the  openings ;  but  no 
one  can  observe  the  close  identity  of  the  respective  ratios  without 
condnding  that  the  ratios  are  really  identical,  and  that  the  small 
differences  in  the  calculated  results  depend  entirely  ui>on  the  im- 
possibility of  obtaining  absolutely  correct  measurements  of  the  boun- 
daries of  such  openings.  It  is  clear,  therefore,  that  in  whatever 
proportion  the  tricuspid  is  larger  than  the  mitral,  in  exactly  the  same 
proportion  is  the  pulmonic  larger  in  area  than  the  aortic  orifice.  This 
^lo  applies,  of  course,  to  the  human  heart  only  in  its  healthy  state ; 
bat  I  shall  show  that  its  application  is  of  practical  valae  when  we 
consider  the  organ  in  its  diseased  state. 

I  shall  now  proceed  to  prove  that  the  law  which  I  have  deduced 
from  independent  observations  made  in  the  healthy  human  heart  is  of 
far  wider  application,  for  I  have  found  by  my  own  measurements  that 
a  comparison  of  the  areas  of  the  same  orifices  in  animals  reveals  the 
same  result. 


The  following  are  the  facts  at  which  I  have  arrived  by  careful  and 
repeated  measurements  of  the  cardiac  apertures  in  different  animals. 

The  measurements  are  individual,  and  not  mean,  and  therefore  less 
liable  to  error. 

Horse. 

Circumference.  Area. 

Tricuspid  9*25  in.  6'8  sq.  in. 

Pulmonic    6-5  3'6 

Mitral 82  5'3 

Aortic     5-9  2'8 

Tricuspid _  68  _  1.233 

Mitral    ""  5'3 
Pulmonic  _  3*6 
Aortic    ^¥8"'=^'^^^ 
Difference  of  the  ratios  «   '002 


Donkey. 

Circamfer«uce. 

Tricuspid    62  in. 

Pulmonic    41 

Mitral     5"5 

Aortic     3*7 

Tricuspid     30G 

— =—  — =  1'27 

Mitral        2'40     ^  "^^ 

Palmonic^  1*34 

Aortic    TQ9°^'^^ 

Difference  of  the  ratios  »■  *04 

Ox. 

CircuTuferenco. 

Tricuspid   7"5  in. 

Palmonic    4*8 

Mitral     6*6 

Aortic     4'2 

Tricuspid     4'48 
Mitral        3-47        ^"^ 

Pulmonic     I '83 
Aortic       l'40"-^_ 
Difference  of  the  ratios  —   '01 

Calf. 

Circumfereix:e. 

Tricuspid   5     in. 

Pulmonic    3*2 

Mitral     43 

AorUc 2-7 

Tricaspid     2 

£_  =1 1  .Oft 

Mitral        1-47""^'**' 
Pulmonic       '8 1 

—K i7-     =— ^=l*'*0 

Aortic  '58     

Difference  of  the  ratios  ~    *04 

Sheep. 

Circamference. 

Tricuspid   37  in. 

Pulmonic   2*5 

Mitral     3*2 

Aortic    21 

Tricuspid     109     ^ 

-         = =  1*34 

Mitral  -81        '^^ 

Pulmonic       '49 

'  K     X-     =— ^=1-40 
Aortic         -35    

Difference  of  the  ratios  =   'OG 

Sheejp. 

Circumference. 

Tricuspid 4-25  in. 

Pulmonic 270 

Mitral  370 

Aortic  230 

Tricuspid  _  1-435 
Mitmf  ■"1090   -^'^^^ 

Pulmonic  '58  ^  „^^ 
A  .^-  =  --i^  =  1-380 
Aortic  '42     

Difference  of  the  ratios  =  '064 


Area. 
3  06  sq.  in. 
1-34 
2-40 
1-09 


Ares. 
4-48  sq.  in. 
1-83 
3-47 
1-40 


Area. 
2       sq.  in. 

•81 
1-47 

•58 


Area. 
1*09  sq.  in. 
•49 
•81 
•35 


Area. 
1*435  sq.  in. 

•580 
1090     • 

•420 
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Circumferenee. 

Tricuapid   3*95  in. 

Pnlmonic    2*55 

Mitral 3-50 

Aortio 2*25 

Tricuspid  _r24 


Area. 
1*24  sq.  in. 
•51 
•97 
•40 


PDlmonic_    '51 
Aortio         ^ 


=  1-275 


Di£ferenc6  of  the  ratios  »    003 

Pig. 

Circamference. 

Tricuapid   3-6  in. 

Pnlmonic   25 

Mitral    32 

Aortio     21 

103 

=  1-27 


Arna. 
1*03  sq.  in. 
•49 
•81 
•38 


Tricuspid 

'  Mitraf  ' 

Pnlmonic 


■81 
•49 


Aortio         -38 
Dififorenco  of  the  ratios  < 


1-29 


Dog. 

Circomfarence. 

Tricuapid 365  in. 

Pulmonic 1*9 

Mitral  315 

Aortic  1"6 

Tricuapid     1*07 

Mitral         •79""^**** 

Pulmonic       "287 

=-1-40 


Area. 

1^07  sq.  in. 
•287 
•79 
•204 


Aortio 


•204 


Difference  of  the  ratios  =  '04 

Dog. 

Circamfereneo. 

Tricuspid 2-9  in. 

Pnlmonic 1'6 

Mitral  2*6 

Aortio  1'4 


•    Area. 
•69  sq.  in. 
•204 
•49 
•166 


Tricuspid 

Mitral 
Pulmonic 


•69 


•49 
•204 


1-40 


-1-31 


Aortic       '156 
Difference  of  the  ratios  =:  '09 

From  these  facts  we  may  fairly  conclude  that  in  the  healthy  human 
heart,  and  most  probably  in  the  hearts  of  most  animals,  the  areas  of 
the  four  apertures  bear  an  exact  mathematical  relationship  to  each 
other,  and  consequently  that  if  the  areas  of  any  three  of  the  openings 
bo  known,  the  area  of  the  fourth  orifice  can  be  correctly  calculated. 

I  need  scarcely  dwell  upon  the  importance  of  a  knowledge  of  this 
law  in  estimating  the  amount  of  contraction  or  dilatation  of  orifice 
which  a  morbid  specimen  may  present.  I  will,  however,  now  show 
from  my  own  measurements  how  this  law  was  applied,  and  how  closely 
the  observed  and  calculated  results  agreed  in  the  case  of  a  strong 
healthy  man  who  died  in  the  London  Hospital  from  the  effects  of  a 
fractured  spine.  The  heart  was  perfectly  healthy.  I  carefully  measured 
the  pulmonic,  mitral,  and  aortic  orifices,  calculated  the  area  of  the 
tricuspid,  and  then  measured  its  circumference.  Having  worked  out 
its  area,  I  was  able  to  observe  what  difference  existed  between  the 
result  of  actual  measurement  and  the  result  derived  from  **  the  law  of 
the  orifices  **  which  I  had  discovered. 


Area. 
1-003  sq.  in. 
1-405 
•766 


Unman  Heart, 

Oircamference. 

Pulmonic 3-55  in. 

Mitral 420 

Aortio 3-10 

Now,  by  the  law  of  the  orifices, 

Area  of  tricuspid    Area  of  pulmonic 
Area  of  mitral  ™    Area  of  aortic" 

1*003 
Area  of  tricuspid =1*405  x  Tio^o*^*^'^^. 


By  measurement, — 

Cireumferenca.  Area. 

Tricuspid- 5*1  in.  2-070  sq.  in. 

Area  of  tricuspid  by  measurement «  2070  sq.  in. 
Area  of  tricuspid  by  calculation     « 1*972 

Difference  between  calculated  and 

observed  results  =  *098 

.The  calculated  and  observed  results  differ  so  little  from  each  other > 
that  this  case  evidently  strongly  corroborates  the  correctness  of  the  law 
which  I  believe  regulatea  the  relative  magnitude  of  the  areas  of  the 
four  cardiac  openings. 

If,  moreover,  we  scrutinize  the  measurements,  we  shall  obserre  an 
equally  inportant  fact,  that  the  ratio  of  the  areas  of  any  two  oorrc* 
spending  orifices  ia  almost  constant  in  the  same,  and,  I  may  almost  add 
in  all  animals,  man  included. 

Thus  the  area  of  the  tricuapid  ia  nearly  1*3  timea  the  area  of  the 
mitral  orifice,  and  the  area  of  the  pulmonic  of  course  bears  the  same 
proportion  to  that  of  the  aortic  opening.  By  meaauring,  therefore, 
the  two  orificea  of  the  right  (supposed  healthy),  we  are  enabled  by  this 
law  to  deduce  approximatively  the  magnitude  of  the  areas  of  those  of 
the  left  heart  and  vice  vcrsd.  One  healthy  orifice  being  known,  the 
area  of  the  corresponding  opening  in  the  other  side  of  the  heart  can 
be  approximately  calculated  ;  and  should  the  latter  bo  diseased,  its 
deviation  from  the  normal  area  can  be  determined,  and  the  amoont  of 
abnormal  contraction  or  dilatation  fairly  eatimated. 

{To  he  c<ynUnu€d.) 


GEOLOGICAL  SOCIETY. 


March  23ed. — Warington  W.  Smyth,  Esq.,  M.A.,  F.R.S.,  vice-presi- 
dent, in  the  chair.  Frederick  Antony  Potter,  Esq.,  B.Sc.,  Assoc.  Boyal 
School  of  Mines,  Cromford,  Derbyshire,  was  elected  a  fellow  of  the 
society.    The  following  communications  were  read  : — 

Professor  Huxley  communicated  a  letter  received  by  him  from  Dr. 
Emanuel  Bnnzel,  of  Vienna,  giving  a  short  account,  illustrated  with 
figures,  of  the  posterior  portion  of  a  skull  obtained  by  Professor  Sness 
from  a  coal-mine  of  Upper  Cretaceous  (Gosan)  age.  Dr.  Bonzel 
stated  that  at  the  first  glance  this  skull  appeared  to  poaaeaa  Beptilian 
charaotera,  but  that  the  convexity  of  the  occiput,  and  ita  gentle  passage 
into  the  roof  of  the  skull,  the  presence  of  a  transverse  ridge  in  the 
occipital  region,  the  abaence  of  auturea,  the  globular  form  ot  the  con- 
dyle, and  aome  other  peculiarities,  prevent  the  animal  to  which  this 
akull  belonged  from  being  referred  to  any  known  order  of  Beptika. 
The  author  compared  this  fragment  of  a  skull  with  that  of  a  bird,  and 
suggested  the  establishment  of  a  new  order  of  fossil  reptalaa  (Qmitho- 
oephala),  cloaely  related  to  Prof.  Huxley'a  Omithoaoelida.  He  proposed 
to  refer  his  fossil  to  a  new  genus,  which  he  named  StruthhioflanruB. 

"  On  the  Discovery  of  Organic  Bemains  in  the  Caribean  Series  of 
Trinidad,"  by  B.  J.  Lechmere  Guppy,  Esq.,  F.L.S.,  F.G.S.— The 
author  described  the  rooks  of  the  "  Caribean  Group  "  aa  consisting  of 
gneiss,  gneissose,  talcose,  and  micaceoua  alatea,  and  crystalline  and 
compact  limestones,  and  remarked  upon  the  probable  distribution  of 
rocks  of  the  same  series  on  the  continent  of  South  America.  In 
Trinidad  the  uppermost  member  of  the  series  is  a  compact  dark  bind 
limestone,  which  contains  obscure,  but  very  abundant  fossils ;  in  the 
subjacent  clay-slates  and  quartz  rooks  calcarcoua  strings  and  bands 
containing  more  distinct  traces  of  organisms  occur.  The  author  be- 
lieved that  he  had  detected  an  Eozoon  (which  he  called  E.  cariheuM), 
a  Favosites  (named  F.  fenestralia)^  a  coral,  and  fragments  of  Echino- 
derms.  He  considered  it  probable  that  the  Caribean  series  was  pie- 
Silurian. 

Discussion, — Dr.  Carpenter,  from  the  alight  examination  he  had 
been  able  to  make  of  the  fossils,  was  unwilling  to  speak  decidedly  about 
them.  There  was,  however,  no  doubt  of  numerous  organic  remains 
occurring  in  the  rocks,  and  among  them  serpuline  shells  and  Echino- 
derms.  As  to  the  supposed  Eozoon,  he  had  not  been  able  to  recognize 
any  of  the  characteristics  of  that  fossil ;  and  by  treating  the  Trinidad 
specimens  with  acid,  he  found  no  traces  of  structure  left,  and  yet  there 
had  not  been  sufficient  metamorphism  to  destroy  other  organisms.  In 
some  dredgings  from  the  ^gean  Sea  he  had  found  fragments  of  Echino- 
derms  and  other  organisms,  in  which  a  siliceous  deposit  had  replaced 
the  original  sarcode  in  the  same  manner  as  had  occurred  in  the  Canadian 
Eozoon,  thus  proving  the  possibility  of  this  form  of  substitution,  which 
had  been  warmly  contested. 

Mr.  Tate  offered  some  suggestions  as  to  the  age  of  these  beds,  which 
were  certainly  older  than  Neocomian.  The  Calif ornian  gold-bearing 
beds  appear  to  be  Jurassic.  Similar  beds  occurred  in  New  Mexico, 
Guatemala,  and  were  observed  by  him  in  Nicaragua  and  Costa  Bica. 
These  present  lithological  and  mineralogical  affinities  to  the  Venezuelan 
and  Trinitatian  metamorphic  series,  and  were  conjectured  to  be  of  thiQ 
same  age. 

"On  the  Palasontology  of  the  Junction-beds  of  the  Lower  and 
Middle  Lias  in  Gloucestershire,"  by  Balph  Tate,  Esq.,  A.L.S.,  F.OJS. 
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The  object  of  this  paper  was  to  shoW  that  the  attachment  of  the 

zone  of  Artwnonites  ra/ricostatus  to  the  Lower  lias  and  that  of  A. 
Jamesoni  to  the  Middle  Lias  harmonizes  with  the  distribution  of  the 
oiganio  remains :  50  species  were  oatalogpned  from  the  united  zones  of 
A.  oxynotus  and  A.  raricostattis,  8  of  which  pass  np  into  the  Middle 
Lias,  whilst  13  oocnr  in  the  lower  horizons;  115  species  were  enu- 
merated as  occurring  in  the  zone  of  Ammomtes  Jamesoni,  60  of  which 
pass  to  higher  zones,  whilst  11  made  their  first  appearance  in  the 
Lower  Lias ;  the  number  of  species  common  to  the  contiguous  zones 
being  14. 

The  author  inferred  that,  as  the  conditions  of  depth  and  deposit 
of  the  upper  part  of  the  Lower  Lias  are  repeated  in  the  lower  part  of 
the  Middle  Lias,  accompanied  by  a  total  change  in  the  fauna,  a  break 
in  the  stratigraphical  succession  existed  between  the  Lower  and  Middle 
Lias.  This  view  is  supported  by  the  fact  of  the  numerical  decrease  of 
species  in  passing  up  through  the  several  stages  of  the  Lower  Lias, 
and  that  of  the  introdaction  of  many  new  generic  types  with  the  zone 
of  Amnumites  Jamesoni,    Many  new  species  were  described. 

Discussion, '^'Prof,  Boyd  Dawkins  had  attempted  to  test  these  Liassio 
zones  as  a  means  of  classification  of  the  rocks  in  Somersetshire,  and 
(he  reealt  had  been  that  he  had  been  unable  to  accept  them  as  fixing 
hard  and  fast  lines  of  demarcation,  for  he  had  found  three  of  the  dis- 
tmotiye  Ammonites  together  in  one  bed.  On  our  present  shores  the 
change  of  one  form  of  moUuscan  Ufe  for  another  seemed  to  take 
place  in  limited  areas,  and  to  be  dependent  on  some  slight  variation  of 
physical  conditions  rather  than  on  any  great  change.  He  had  not  been 
able  to  trace  any  stratigraphical  unconformity  between  the  Middle 
and  Lower  Lias  in  many  parts  of  England,  whatever  might  be  the  case 
in  Gloucestershire. 

Mr.  Tate,  in  reply,  gave  an  account  of  the  manner  in  which  he  had 
arrived  at  his  conclusions,  and  expressed  his  assent  to  the  view  that 
Ammonite  zones  were  only  of  value  over  limited  areas,  but  considered 
that  a  triple  division  in  the  Lower,  and  a  dual  division  in  the  Middle 
Lias,  were  well  established  on  palseontological  and  lithological  fea- 
tures. The  break  which  he  had  pointed  out  was  palseontological  rather 
than  stratigraphical,  though  the  one  might  be  ixiferred  from  the  other. 

"  Geological  Observations  on  the  Waipara  l^ver.  New  Zealand," 
by  T.  H.  Cockbum  Hood,  F.G.S.— In  this  paper  the  author  described 
the  general  features  of  the  locality  from  which  he  has  obtained  bones 
of  Plesiosaurus,  Ichthyosaurus,  and  Teleosaurus.  The  bones  were 
not  obtained  in  sitn,  but  from  large  boulders  and  blocks  scattered  in 
the  lavines  of  the  Waipara  and  its  tributaries. 

Discussion. — ^Prof .  Boyd  Dawkins  remarked  on  the  presence  of  Cro- 
oodilia  in  New  Zealand  being  proved  by  the  procelian  vertebra. 

B.  H.  Scott,  Esq.,  F.G.S.,  communicated  an  extract  from  a  letter 
addressed  to  him  by  M.  Coumbary,  Director  of  the  Imperial  Observa- 
tory of  Constantinople,  containing  an  account  received  from  M.  L. 
Carabello  of  the  reported  fall  of  a  large  meteorite  near  Mourzouk,  in 
the  district  of  Fezzan,  in  lat.  26**  N.,  and  long.  12''  E.  of  Paris.  It  fell 
on  the  evening  of  the  25th  December  last,  in  the  form  of  a  great  globe 
of  fire,  measuring  nearly  a  m^re  in  diameter ;  on  touching  the  earth 
it  threw  off  strong  sparks  with  a  noise  like  the  report  of  a  pistol,  and 
exhaled  a  peculiar  odour.  It  fell  near  a  group  of  Arabs,  who  were 
80  much  frightened  by  it  that  they  "  immediately  discharged  their 
gnnsat  this  incomprehensible  monster." 

.  The  following  specimens  were  exhibited : — Rock-specimens  from  the 
Cariboan  Series  of  Trinidad ;  exhibited  by  B.  J.  Lechmere  Guppy, 
£flq.,  F.G.S.  Fossils  from  the  Gloucestershire  Lias;  exhibited  by 
B.T^te,  Esq.,  F.G.S. 

ZOOLOGICAL  SOCIETY. 

Maech  24th.— Dr.  E.  Hamilton,  V.P.,  in  the  chair.— Mr.  P.  L^ 
Sdater  exhibited  a  coloured  drawing  received  from  Dr.  Salvadori,  o 
Torin,  C.M.Z.S.,  of  a  bird  which  Dr.  Salvadori  had  proposed  to  describe 
M  a  new  genus  and  species,  but  which  was  evidently  referable  to  the 
singolar  pigeon  recently  named  by  Mr.  Gould  as  Otidiphaps  nohilis. 

Mr.  W.  B.  Tegetmeier  exhibited  and  made  remarks  on  a  living  speci- 
men of  an  Axolotl  {8iredonpisc{formis)  which  had  undergone  the  change 
into  the  Saljunandroid  form  recently  described  by  Professor  DumerU, 
of  Paris. 

A  third  letter  was  read  from  Mr.  W.  H.  Hudson,  C.M.Z.S.,  contain- 
ing remarks  on  the  omithoh^nr  of  the  vicinity  of  Buenos  Ayres. 

Mr.  Osbert  Salvin  read  a  paper  on  the  Birds  of  Yeragna,  based  on 
luge  collections  recentiy  formed  by  Henrique  Aroe  in  that  country, 
and  in  continuation  of  a  former  memoir  on  the  same  subject.  The 
present  communication  contained  an  account  of  214  species  not  given 
in  the  former  list,  and  made  altogether  434  species  now  known  to 
occur  in  this  limited  district.  Of  these  additional  species  several  were 
stated  to  be  new  to  science  and  of  great  interest. 

Mr.  P.  L.  Sdater  read  a  notice  of  two  rare  species  of  Pheasants  from 
Upper  Assam  recently  added  to  the  society's  living  collection.  These 
were  a  Monanl  (Lopliopkortks  Sclateri),  and  a  Tragopan  (Ceriomis 
Blythii  both  lately  deeoribed  as  new  by  Dr.  Jerdon.  For  these  speci- 
mens, both  of  which  were  in  fine  plumage  and  of  very  remarkable 


beauty,  the  society  was  indebted  to  the  liberality  of  Major  Montagu 
of  the  Bengal  Staff  Corps. 

Mr.  P.  L.  Sdater  read  some  further  notes  on  the  Cuckoos  of  the 
genus  Cocoyzus,  in  continuation  of  a  former  paper  on  the  same  subject. 

A  communication  was  read  from  Professor  J.  Y.  Barboza  du  Bocage, 
F.M.Z.S.,  containing  a  description  of  a  new  spedes  of  Pelican  from 
Angola,  proposed  to  be  called  P.  Sharpii, 

A  communication  was  read  from  Dr.  J.  0.  Cox,  C.M.Z.S.,  giving 
descriptions  of  eight  new  species  of  Shells  from  Australia  and  the 
Solomon  Islands. 

A  communication  was  read  from  Mr.  Jonathan  Couch,  of  Polperro, 
C.M.Z.S.,  describing  a  new  species  of  Aplysia,  or  Sea-hare,  which  had 
recently  occurred  on  the  coast  of  Cornwall,  and  which  ho  proposed  to 
call  A.  melanopVrS, 

CHEMICAL  SOCIETY. 

Mabch  17th. — Dr.  A.  W.  Williamson,  F.B.S.,  &o.,  president,  in  the 
chair.  The  following  gentlemen  were  elected  fellows : — D.  Brown, 
A.  Mnirhead,  T.  L.  Fkterson,  D.  Penny,  S.  T.  Smith. 

The  first  paper  read  was  **  On  Artificial  Alizarine/'  by  \Y.  H. 
Perkin,  F.B.S.— Mr.  Perkin  first  entered  upon  a  long  but  important 
account  of  the  chemical  history  of  alizarine  and  its  production  artifi- 
cially. He  then  went  on  to  say  that  artificial  alizarine  is  entirely 
identical  with  the  colouring  matter  obtained  from  the  madder  root. 
Both  of  the  products  crystallize  in  needles,  which  are  usually  curved, 
especially  when  small.  They  dissolve  in  caustic  alkaliea,  forming 
violet  solutions  of  the  same  tint.  When  applied  to  mordanted  fabrics 
they  produce  exactly  the  same  colours,  bearing  4he  treatment  with 
soap  equally.  They  also  possess  precisely  the  same  tinctorial  value. 
The  colours  produced  on  fabrics  by  the  artificial  alizarine  are  as  fast 
against  light  as  those  of  madder.  Cupric  acetate  produces  in  their 
alcoholic  solutions  a  purple  colouration.  Their  alkaline  solutions 
show  identical  absorption  bands  in  the  spectrum.  Both  yidd  phthalic 
acid  when  treated  with  hydric  nitrate. 

It  may  be  observed  that  a  solution  of  sulphoxanthraquinonic  acid  in 
alcoholic  potash  has  a  very  dmilar  spectrum  as  an  analogous  alizarinic 
solution ;  but  the  spectra  of  the  respective  aqueous  solutions  are  quite 
different. 

As  a  substitute  for  madder  artificial  alizarine  has  been  objeqted  to, 
on  the  ground  that  pure  alizarine  alone  will  not  produce  the  madder 
colours,  other  colouring  matters  being  required.  But  Schunok  says 
that,  after  a  long  course  of  experiments,  ho  has  been  led  to  the  conclu- 
sion, that  the  final  result  of  dyeing  with  madder  is  simply  the  combina- 
tion of  alizarine  with  the  various  mordants  employed,  and  he  recom- 
mends extraction  from  madder  prints  as  the  easiest  method  of  prepar- 
ing pure  alizarine  on  a  small  scale.  Mr.  Perkin,  on  experimenting  in 
this  direction,  could  find  nothing  but  alizarine  in  finished  madder 
print.  There  is  a  second  colouring  matter  in  the  madder  root,  the 
purpurine,  but  this  cannot  be  found  in  the  colour  of  the  prints ;  if  a 
mere  trace  of  it  were  present  it  could  easily  be  detected  by  its 
characteristic  spectrum.  It  cannot  be  affirmed  that  purpurine  never 
exists  on  prints  dyed  with  madder  or  garancin,  but  it  is  certain  that 
the  higher  the  class  of  print,  and,  consequently,  the  more  brilliant 
the  colours,  the  purer  is  the  alizarine  in  combination  with  the 
mordants. 

Aridfidal  alizarine  as  sent  to  the  dyer  and  printer  is  not  exactly 
pure  alizarine,  and  generally  produces,  with  alumina  mordants,  a 
somewhat  redder  shade  than  madder.  This  is  due  to  some  impurities, 
whose  nature  is,  as  yet,  not  known.  Schunck  has,  however,  already 
succeeded  in  obtaining  a  yellow  crystalline  body  from  the  residues ; 
but  this  yellow  substance  does  not  appear  to  have  any  affinity  for 
mordants,  and  therefore  cannot  be  injurious. 

A  £^d  deal  has  been  said  about  the  supply  of  anthracene.  It  must 
be  remembered,  however,  that  tar-distillers  have  had  as  yet  but  little 
experience  in  separating  this  substance.  Mr.  Perkin's  investigations 
on  this  matter  have  led  him  to  believe  that  coal-tar  contains  con- 
siderable quantities  of  this  hydrocarbon.  No  doubt  the  kind  of  coal 
used  as  well  as  the  temperature  employed  in  the  gasworks,  influonces 
the  quality  of  the  tar  as  a  source  of  anthracene,  but  upon  these 
points  no  definite  information  has  yet  been  obtained. 

Mr.  Perkin  illustrated  his  highly  interesting  lecture  by  exhibiting 
samples  of  fabrics  dyed  and  printed  with  artificial  alizarine,  and  also 
by  projecting  the  spectra  of  some  alizarine  solutions  on  a  screen. 

The  fdlowing  paper  was  "  On  the  Combinations  of  Carbonic  Acid 
with  Ammonia  and  Water,"  by  Dr.  Divers,  the  reading  of  which, 
however,  was,  on  account  of  the  advanced  hour,  postponed  for  the 
next  meeting  (to-morrow  evening),  when,  besides  this,  the  following 
papers  will  be  read: — "Deep  Sea  Water,"  by  John  Hunter,  and 
"  Befraction  Equivalents  of  Aromatic  Hydrocarbons,"  by  Dr.  Glad- 
stone. 

ROYAL  GEOGBAPHICAL  SOCIETY. 

At  the  ordinary  evening  meeting  of  this  sodety,  on  Monday  week. 
Sir  Boderick  Murduson,  president,  in  the  chair,  there  was  a  large 
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ftttoDdanoe  of  meniben  and  their  frioDda  UMsmbled  to  heat  Sir  Ch&rlsB 
NiohoUon'B  Booonnt  of  Forrest's  journey  in  tho  interior  of  Western 
Aofltrmlia,  and  on  tbe  recent  progreu  of  AaatrAlian  discovery.  The 
expedition  of  Hr.  John  Forrett  w&a  oadettalcen  b;  order  of  the  Colo- 
nial GoTenuaent  of  Siran  BiTer,  with  a  view  to  aflcertain  the  truth  of 
report!  that  bad  been  receired  of  the  morder  many  yoara  &go  of  two 
white  man  fai  In  tJie  iDterior.  north-east  of  the  settled  parta  of  the 
colony,  who  it  was  conjeotnred  w«re  a  portion  of  the  miaaiii^  Leich- 
bardt  party.  The  expedition,  according  to  Sir  Charles  Nicholson,  was 
«toeedingly  well  managed  thronghont,  the  natiTe,  "  Jimmy  Hnng&ro," 
who  originated  the  report,  fomiinB  one  of  the  party.  With  Mr.  For- 
reat  were  aaioeiatad  Ur.  Georg«  Monger  aod  Mr.  M.  Hamersley  aa 
■econd  and  third  in  command,  and  important  obeervationB  were  made 
on  the  general  featores  and  produotioUH  of  the  coontry.  The  pnrty 
■tarted  from  Newcastle  on  the  19tb  of  April,  l!)6!l,  unil  reached  the 
furthest  point  yet  attained  to  the  east  on  the2ud  of  July,  in  2S''il'S. 
lat.,  and  122°  5ff  B.  long.  The  remuni  of  the  snpponcd  wUte  men 
turned  out  to  be  the  bonee  of  herseH  whieh  had  Htrayed  from  an  out- 
lying station.  Beveral  large  salt  lakes  were  discoTcred,  one,  Lake 
Barlee  (named  after  the  Colonial  Secretary),  being  of  irregular  form, 
and  more  than  30  miles  in  length.  The  country  was  prononnced  to  be 
worthless  for  pastoral  or  agricoltnral  purposes.  Sir  Charles  then  pro- 
ceeded to  notice  the  reoent  survey  of  the  neighbourhood  of  Fort 
Darwin,  in  the  northern  territory,  which,  he  stud,  had  been  most  iojn- 
dioioUHly  made  over  bj  the  Imperial  Oovemment  to  South  Australia. 
Port  Darwin  lies  a  little  to  the  west  of  the  Adelaide  River,  on  the 
northern  ooast,  opposite  Mefville  leland,  and  the  Government  surveyors 
had  gone  over  about  a  million  acres  of  what  might  be  conaidered 
available  land,  all  the  rest  being  of  little  or  no  value.  The  overland 
joomey  from  South  Australia  is  foand  to  be  qoite  impracticable,  and 
Hr.  Goydei,  the  colonial  aorveyor,  was  of  opinion  that  the  best  route 
to  the  new  Betttemeut  of  Port  Darwin  would  be  that  followed  by 
Hr.  Kiulay,  from  northern  Qaeensland  ;  thos  Sir  Charles  observed,  the 
territory  so  nnwisely  allotted  was  naturally  dependent  on  Queensland 
and  New  South  Wales.  In  conclusion,  be  alluded  to  the  magitiGcent 
island  of  New  Ooinea  aa  really  terming  part  of  Aaatralia,  being  con- 
nected with  our  settlement  at  Cape  York  by  a  line  of  Bmall  ielanda. 
This  was  one  of  the  most  tempting  fields  of  exploration  that  yet 
remained  in  the  world.  Nothing  whatever  waa  known  of  the  interior 
except  that  lofty  ranges  of  monntains,  10,000  ft.  to  1^,000  ft.  high, 
with  riohly-wooded  slopen,  were  in  xight  for  many  days  together  to 
vessels  ooasting  along  the  Bhores,  and  that  one  largo  river  at  least, 
with  an  exteniire  delta,  diaembogued  on  the  soutl^coaat. 

In  the  discussion  which  followed  the  president  stated  that  he  had 
formerly  endeavoured  to  impreaa  upon  our  Government  the  necessity 
of  reserring  the  northern  territory  of  Australia  ua  an  Imperial  poa- 
eession,  and  for  stations  for  onr  marine- 
Mr.  George  Campbell  mentioned  the  project  of  breeding  horses  in 
Aostralia  for  export  to  India  from  Port  Darwin,  but  Sir  Charles 
Nicholson  explained  that  the  intention  is  to  transport  the  herda  of 
horsea  (bred  in  the  aouthem  settlementsj  overland  to  the  northern 
ports,  and  that  the  route  they  would  follow  mast  neceBBarily  be  via 
the  interior  of  Qneensland  ;  the  project  was  perfectly  feasible,  and  the 
borscs  well  soitod  for  India. 

The  following  new  members  were  elected  : — Lient.  J.  C.  Ardagh, 
R,E. ;  Somerset  Beanmont,  M.P,;  Charles  Clark;  John  Doi^las; 
Lieut.  S.  T,  Stratford  Leeky ;  Capt.  C.  B.  Luard,  B.E. ;  William 
Martindale  ;  John  Moore ;  W.  J,  Newall ;  Major-Gen.  the  Hon.  C.  D. 
PInnkctti  W.  O.  Stoton  ;  Lieut, -Col.  D.  W.  Topper  ;  and  Thomas 
W^l  Stephens.  ^ 

THE  INSTITDTION  OF  CIVIt.  ENGINEEBS- 
Mabch  29tb.— Charles  B.  Vignoles,  Esq.,  F.B.S.,  president,  in  Ui 
chair.    The  paper  read  waa  deieripUve  of  "  The  St.  I^ncras  Statio 
and  Boot,  Midland  Btulway,"  by  Mr.  W.  H.  Barlow,  F.B.S-,  H.Inst 


BBIGHTON  AND  SUSSEX  NATURAL  HISTORY  SOCIETY. 
March  10th.— The  president,  Mr,  T.  H,  Hennah,  in  the  choir.    A 
special  meeting  to  receive  from  the  committee  a  report  on  the  adviso- 
biiity  of  forming  a  Miorosoopical  Section,  a  summary  of  whioli  is  ap- 
pended : — 

It  having  been  suggested  that  the  nsefolness  of  the  Brighton  and 
Suaaei  Natural  History  Society  would  be  much  extended  if  increaacd 
facilities  could  be  afforded  to  its  members  for  microscopical  study,  the 
committee  reoommeuded  that  as  microscopical  ciaminntion  and  the 
use  of  the  mioroBOOpe  were  almcat  indispensable  to  the  purauit  of 
knowledge  in  natural  hiatory.  it  appeared  to  bo  advisable  to  form  a 
section  of  the  society,  to  be  called  the  "  Microacopical  Section," 
which  should  provide  for  the  atudy  of  subjects  connected  with  the  nee 
of  the  microscope,  and  far  the  more  froqnent  intorcoutac  of  auch 
members  of  the  society  aa  were  intoroBtod  in  microscopical  study ; 
that  these  objects  could  bo  attained  by  monthly  meetingB  of  the  sec- 


tion, when  papers  on  strictly  mioroBcopLcal  sobjecta  could  be  r 
auch  reading  to  be  restricted  to  twenty  roinntea,  an  thut  tinj.^ 
afforded  for  the  examination  of  objects  and  for  the  compaciscn  of 
observationa  ;  by  the  formation  of  a  cabinet,  to  whicli  memticn  be 
invited  to  contribute  aUdes,  particularly  of  auch  objects  as  tended  lo 
illnatnttc  the  natural  hiatory  of  Suasei  (members  to  have  speeimeni 
from  the  aabLnat  for  home  examination),  and  by  the  snoouiaging  of  the 
exchange  of  slides  among  the  members.  The  section  to  consist  of  ill 
members  of  the  society  who  signify  their  wish  to  the  aecretiriea  la 
join  the  section.  The  government  to  be  nnder  the  present  cSoen  of 
the  aociety  until  the  ^ipnT**!  nieeting  in  September,  when  the  oon- 
mittee  shall  Bug^est  rules  for  itB  future  government ;  the  meetings  to 
be  held  on  the  foarth  Thursday  in  each  month  at  eight  o'clock,  whon 
the  chair  shall  be  taken  by  the  president,  or,  in  his  abssnoe,  by  a 
member  of  the  oommittee.  After  the  transaction  of  the  ordinary  and 
special  buaineas  of  the  evening,  the  meeting  shall  resolve  itself  into  a 
conversazione  at  which  slides  illuatrative  of  the  subject  of  tlie 
meeting  shall  have  precedenoe  of  other  objects  of  iuteieat  ud 
novelty.  Before  separating  the  subject  for  the  next  meeting  ihall  bt 
nunoonced. 

On  the  motion  of  Hr-  Hazlewood,  seconded  by  Mr.  Wonfor,  il  au 
resolved  "that  the  report  of  the  ctimmittee  be  received,  ^iprovtd, 
entered  on  the  minutes,  and  acted  upon,"  the  effect  of  whicb  ii  to 
establish  a  microscopical  section,  and  to  make  the  meetings  of  the 
society  twice  instead  of  onoe  a  month,  one  for  the  general,  and  the  other 
for  microscopical  subjects  in  relation  to  natnral  history. 

The  meeting  then  became  general,  when  a  piqier  by  Mr.  Cliftei 
Ward,  F.G.S.,  "A  Sketch  of  the  Geological  Hiatory  of  Ei^luid,  u 
tar  as  it  is  at  present  known,"  was  read  by  Mr.  Wonfor,  hon.  see.,  in 
which,  from  the  earliest  dawn  of  the  Cambrian  period,  te  tlie  pressst 
day,  tho  cbangea  produced  by  depression,  deposition,  elsvaticD, 
denudation,  &c.,  together  with  an  account  of  the  various  enim^  and 
vegetable  typoa  of  the  different  perioda,  were  graphically  detcribed, 
and  the  amount  of  land  above  water  in  England  at  the  diflseol 
periods  was  represented  by  a  series  of  15  charts. 

It  waa  announced  that  the  Brijotoaicil  Fhra  of  i)\.e  Cuunly  c; 
Siitsei  would  aoou  be  ready  for  distiibntion,  the  society  hiiiag 
dotermined  to  publish  it  at  once,  instead  of  waiting  until  the  istoe  o[ 
the  annnal  report  in  September. 


BOSTON  (U.  S.)  NATDEAL  HISTORY  SOCIBTT. 
Harch  ICth. — In  consequence  of  a  violent  storm  there  was  no 
quorum,  and  a  somewhat  informal  meeting  was  held,  Hr.  W.  T. 
Brigham  in  the  chair.  The  secretary  read  a  paper  presented  by  He. 
F.  W.  Putnam,  of  Salem,  entitled  "Note  on  the  Oocnrrenoe  on  tho 
Atlantic  Coast  of  America  of  two  Species  of  Homiramphi,  hereloton 
known  only  from  the  South  Pacific  and  Indian  Oceana." 

Mr.  Fubiam  referred  to  the  five  forms  of  Henuramphas  described 
by  Dr.  Glinther  in  his  valuable  CaiaXogax  of  the  Fishes  n/  (lie  Bntii\ 
Muaeitm,  and  said  that  while  agreeing  with  Dr.  Gtintber  that  tlio  tert& 
are  too  rudimentary  to  warrant  the  establishment  of  genera  based  on 
them  alone,  yet  he  thought  the  characters  afforded  by  the  head,  body, 
and  fins,  were  saCBoient  to  establish  these  groups  oa  generic ;  certainly 
there  oonld  be  no  question  aa  to  the  group  under  consideration. 

Valenciennes  has  described  two  species  of  Hemiramphua  with  nty 
long  jaws,  long  bodies,  and  long  pectoral  fins, — one  from  tho  Bay  of 
Bengal,  figured  in  the  illustrated  edition  of  Resiie  Animal,  which  ha 
called  H.  hjiigiroftris,  on  account  of  its  very  long  jaw  ;  and  anotiar, 
with  a  atill  longer  jaw,  from  De  Peyaters  Island  (South  PsciGc),  in 
the  Hi»i.  Nat.  Poiai.,  aa  if,  inacrorhynchva. 

In  1659  Gill  founded  the  genus  Eul^tortiamphvs,  a  Heminrnphai 
with  tricuspid  teeth  in  the  lower  jaw,  and  deaoribed  E.  Brrix^riu,  s 
species  closely  allied  to  H.  macrorhynchut  and  H.  PcnjiVnsirii,  and.  ml 
account  of  the  teeth,  conaidered  it  not  only  a  distinct  apeciea,  bet  the 
type  of  a  new  genns. 

In  September,  1860,  Hr,  Putnam  received  from  Mr.  Francis  Gardner 
a  fish,  caught  at  Nantucket.  Hasa.,  which  appeared  to  him  to  be  the 
same^oa  H.  loiigirostris  of  Valenciennes.  On  looking  over  tho  collec- 
tion of  the  Academy  at  Salem,  he  found  two  others,  one  from  Cayenne, 
Guiana ;  and  the  other,  presented  70  years  ago  by  Capt.  J,  Choever, 
from  some  locality  unknown,  both  of  which  he  coneidered  to  ho  ttie 
same  aa  If,  macrorliynchus,  VaL  In  the  museum  of  the  Boston  Sodetj 
of  Natural  History  he  had  found  tour  specimens,  locality  uukna<(ii, 
which  were  unquestionably  the  same  aa  the  one  from  Nantucket.  In 
the  nrnaeum  of  comparative  loology  at  Cambridge,  bo  found  thi«o 
specimens  from  Hawaii,  which  he  waa  aatiafied  were  the  same  oa  lie 
Nantucket  specimen, 

Mr.  Putnam  did  not  consider  the  character  of  tricuspid  tooth  in  f. 
Bremorlii  as  of  much  importance,  aa  ono  of  the  three  specimens  in  lii* 
Cambridge  Mnaeum  had  tricuspid  teeth  in  the  lower  jaw,  while  tbe 
others  bad  simply  conical  teeth.  In  one  of  the  ppooimcuB  from  lliu 
niuBcum  of  the  Boston  Sooiely,  the  back  tooth  were  tricuspid,  Mhilt 
the  front  ones  were  simple.    He  bad  not  been  able  to  detect  tricnti^id 
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teeth  in  the  two  speoimens  which  he  conaideTod  as  H.  macrorhynchuSt 
though  he  had  found  them  in  the  three  speoimens  whioh  he  had 
identified  as  H.  hngirostris.  This  oharacter,  he  said,  could  not  be 
oonsidered  as  of  specific  importance. 

The  secretary  next  read  the  title  only  of  a  paper  presented  by  Mr. 
W.  H.  Dall,  of  Washington,  D.C.,  on  "  ABevision  of  the  Classification 
of  MoUnsks." 

He  also  read  a  paper  presented  by  Mr.  L.  Trouvolot,  of  Medford, 
Mass.,  "  On  the  Growth  of  Trees." — The  writer  referred  to  the  freqnent 
appearance  of  trees  having  their  branches  permanently  bent  in  a 
certain  direction,  generally  to  the  E.  or  S.E.,  or  perpendionlar  to  the 
magnetic  meridian,  and  spoke  of  the  theories  which  have  been  advanced 
to  account  for  it :  such  as  the  influence  of  the  prevailing  winds ;  the 
rotary  motion  of  the  earth ;  or  magfnetic  currents.  He  did  not  think 
it  owing  to  the  winds,  for  he  had  observed  it  in  trees  in  sheltered 
places.  He  had  also  observed  that  some  trees  were  more  affected  in 
this  way  than  others  :  the  cherry-tree  most,  the  maple  leas,  and  the 
apple  and  oak  least  of  all.  The  writer  called  attention  to  the  herring 
of  this  subject  upon  agriculture,  and  inquired  whether  the  frequent 
death  of  trees  after  transplanting  is  not  owing  to  their  being  set  in  a 
different  position  from  that  they  originally  held.  He  would  suggest 
the  importance  of  observing  whether  this  phenomenon  is  observable  all 
over  the  globe,  or  is  it  confined  to  any  particular  locality ;  and  also  as 
to  the  kind  of  trees  exhibiting  this  peculiarity  in  the  greatest  degree. 

In  a  few  remarks  on  this  paper,  the  chairman  stated  that  he  had 
foond  the  maple  and  silver-leaf  poplar  (P..  alba)  often  bent  in  this 
way;  and,  contrary  to  Mr.  Trouvolot's  experience,  had  found  the 
apple,  especially  the  native  apple,  to  exhibit  this  turning  in  a  marked 
degree.  He  had  transplanted  a  tree  thus  bent,  turning  it  180°,  and 
found  that  the  tree  did  not  suffer.  He  had  found  no  preponderance 
of  wood  on  either  side  of  the  trunk  of  trees  exhibiting  this  peculiarity ; 
hot  the  rings  of  growth  were  uniform. 


FOREIGN  ACADEMIES. 


THE  FBENCH  ACADEMY. 

Pakis,  March  28th. — In  the  absence  of  the  president,  vice-president, 
and  the  two  secretaries,  M.  Chevreul  presided. 

M.  Trecul  explained,  with  the  aid  of  diagrams,  the  results  of  numer- 
oaa  observations  made  by  him  on  the  difference  presented  in  the  inser- 
tion of  petioles  according  to  the  mode  of  vasculary  arrangement  in 
plants. 

M.  Jamin  also  explained  the  method  followed  by  him  in  some  recent 
experiments  which  he  has  made  in  conjunction  with  M.  Amaury,  to 
determine  the  specific  heat  of  liquids  and  gases,  and  although  those 
experiments  are  not  yet  of  a  nature  to  be  published,  M.  Jamin  thought 
it  necessary  at  present  to  point  out  some  of  the  results  of  those  experi- 
ments, which  tend  to  confirm  those  already  published  by  M.  Him, 
and  which  are  in  opposition  to  those  previously  announced  by  MM. 
Pflanndler  and  Platter.  The  latter  physicists  have  concluded  from  a  series 
of  experiments  tending  to  determine  the  calorific  capacity  of  water  at 
temperatures  near  its  maximum  density,  that  far  from  being  almost 
constant  and  equal  at  unity,  as  has  been  stated,  its  capacity  on  the 
contrary  varies  remarkably.  The  following  are  the  values  that  they 
have  found : — 


•00  1-0000000 

0-50  0-9647665 

100  0-9512754 

1-50  0-9548597 

200  0-9712580 

2-50  0-9966152 

800  1-0274821 

3-50  1-0608154 

4-00  1-0939781 

4-50  11247388 


6-50  1-1724601 

600  11863882 

6-50  1-1933497 

7-00  1-1928436 

7-50  11850746 

8-00  1-1706537 

8-50  1-1505976 

9-00  1-1263292 

9-50  1-0996774 

1000  1-0728772 


5-00  1-1512726 

From  th^se  numbers  it  would  seem  that  the  capacities  at  1*50°  and 
B'hO"  differ  by  themselves  nearly  20  per  cent.  Such  a  variability 
would  constitute  one  more  irregularity  to  be  added  to  that  already 
presented  by  the  water  at  4''. 

M.  Him,  wishing  to  ascertain  if  this  anomaly  was  real,  or  if  it  only 
resulted  from  errors  in  the  experiments,  or  in  the  method  itself,  pro* 
ceeded  to  a  new  determination  of  the  calorific  capacity  of  water 
near  the  maximum  of  density,  following  another  from  that  already 
tried  by  MM.  Pfiaundler  and  Platter.  The  latter  have  employed  the 
mixture  method.  Two  masses  of  water  weighed  exactly,  taken  at  dif- 
ferent temperatures,  exactly  estimated  also,  were  rapidly  mixed ;  then 
they  took  the  temperature  of  the  mixture,  and  with  the  aid  of  this  and 
a  great  number  of  other  experiments  made  in  the  varied  conditions  of 
weights  and  temperatures,  they  have  arrived  at  the  solation  of  the 
problem! 


M.  Hirn  proceeded  differently.  The  following  is  the  principle  of  his 
method : — Having  added  successively  to  the  same  mass  of  water  equal 
quantities  of  heat,  1  e  then  proceeded  to  measure  the  increase  of  tem- 
perature produced  by  each  of  those  additions,  it  is  sufficient  to  say 
that  the  results  of  his  experiments  do  not  accord  with  those  of  MM. 
Pfiaundler  and  Flatter. 

After  a  discussion  on  the  errors  which  may  have  influenced  both 
the  methods,  M.  Him  concluded  by  saying  that  it  appeared  difficult 
to  admit  that  the  calorific  capacity  of  water  about  the  maximum  of 
density  varied  in  the  manner  indicated  by  the  preceding  table  as  he 
believed  it  to  increase  nearly  regularly  from  0**  to  10**.  However,  as  he 
recognized  the  work  of  MM.  Pfiaundler  and  Platter  to  have  been 
executed  by  skilled  hands  with  the  aid  of  the  most  simple  method,  he 
desired  to  ascertain  the  origin  of  the  discordance.  On  this  subject  M. 
Hirn  remarked.  Was  it  not  possible  that  the  same  bo  'y  and  same  mass 
of  water  receiving  an  even  quantity  of  heat,  takes  different  tempera- 
tures according  to  the  manner  in  which  the  addition  of  heat  is  made  ? 
He  said  in  his  method  a  constant  quantity  of  water  is  forced  to  par- 
take of  successive  and  constant  quantities  of  heat,  and  that  in  that  of 
MM.  Pfiaundler  and  Flatter  they  combined  two  masses  of  water  with 
two  different  temperatures. 

M.  Hirn  asked  if,  in  the  second  case,  it  was  certain  that  all  the  heat 
contained  in  excess  in  the  hottest  mass  is  manifested  by  the  ther- 
mometer at  the  moment  of  its  dispersion  into  the  coldest  one.  The 
force  of  M.  Hirn's  remarks  is  slightly  now  diminished,  since  M.  Jamin, 
by  following  another  method,  has  arrived  at  results  coinciding  with 
M.  Hirn's,  and  differing  from  those  of  MM.  Pfiaundler  and  Platter. 
He  has  found,  by  eight  series  of  experiments,  that  there  is  no  irregular 
change  whatever  towards  4°. 

This  communication  gave  rise  to  some  observations  from  M.  Beg- 
nault,  who  entered  into  some  lengthened  details  on  experiments  which 
he  himself  has  made  on  the  same  subject  which  have  not  yet  been 
published.  He  is  convinced  from  these  experiments  that  there  is 
somewhere  about  the  maximum  of  density  a  slight  perturbation,  of 
whose  value  he  has  not  yet  been  able  to  determine.  He  thinks  that 
in  the  principle  followed  by  M.  Jamin  there  is  a  source  of  error  which 
renders  the  results  hardly  worthy  of  confidence. 

The  correspondence  was  then  presented  by  M.  Elie  de  Beaumont, 
and  various  other  communications  were  presented.  The  Academy 
then  resolved  itself  into  a  secret  committee. 


ROYAL  INSTITUTE  OF  LOMBABDY. 

Milan,  February  24th. — ^The  first  paper  was  read  by  Dr.  Maggi, 
on  the  lesser-known  languages  of  Ancient  Italy. 

This  paper  gave  rise  to  some  remarks  from  MM.  E.  E.  Lombardini 
and  Bossi,  and  some  objections  on  the  part  of  the  secretary,  Signor 
Ascoli. 

The  Marquis  Gerolamo  d'Adda  read  an  account  of  some  of  his  re- 
searches on  Boman  arts  and  industry. 

Br.  Lomoigne  described  a  case  of  removal  of  the  cerebellum  in  a  bird. 
He  exhibited  the  animal  to  the  Academy,  and  proved  that  it  showed  no 
remarkable  alteration  of  function. 

Professor  Amati  read  a  paper  on  primary  and  cyecondary  methods  of 
education. 

Professor  Biffi  presented  the  Academy,  in  the  name  of  the  author, 
Dr.  Achille  Visconti,  with  a  work  entitled  '*  Chemical  and  Anatomical 
Account  of  a  Case  of  Echinococous  of  the  Cerebellum.*' 


NOTES  AND   MEMORANDA. 


■■■ 


Observations  on  Sound  in  the  Lake  Tunnel  at  Chicago. — The 
eighth  Annual  Beport  of  the  Board  of  Public  Works,  of  the  city  of 
Chicago,  in  giviog  a  history  of  the  lake  tunnel,  says  that  observations 
on  sound  were  frequently  made  during  the  progress  of  the  work.  The 
first  distinct  notice  of  anything  of  this  kind  was  when  the  tunnel  had 
been  made  one  hundred  yards  from  the  land  shaft.  Just  above  the 
tunnel  is  the  breakwater  inclosing  the  inlet  basin.  The  outside  of  the 
breakwater  consists  of  round  piles,  laced  1  ft.  to  2  ft.  apart.  The 
waves  could  be  distinctly  heard  in  the  tunnel  below,  striking  those 
piles  through  60  ft.  of  earth.  The  next  observation  was  the  passing 
of  propellers  and  tugs,  when  the  tunnel  reached  half  a  mile  or  more 
out.  The  different  noises  made  by  a  vessel  or  engine  passing  overhead 
could  be  heard  as  distinctly  through  30  ft.  to  40  ft.  of  earth  as  on  the 
surface  of  the  water.  It  was  considered  a  matter  of  much  interest  to 
determine  how  far  sound  could  be  heard  through  the  clay.  The  miners 
thought  it  could  not  be  more  than  150  ft.  to  200  ft.  In  order  to  bo 
certain,  observations  were  made  when  the  faces  were  800  ft.  apart, 
and  sounds  of  blows  of  iron  on  stone  or  iron  in  the  day,  but  not  on 
the  clay  itself,  could  be  heard  with  great  distinctness.  Whether  the 
sounds  passed  through  800  ft.  of  day,  or  first  through  30  ft.  of  clay, 
then  through  800  ft.  of  water  and  then  through  30  ft.  of  day,  is  a 
question — probably  the  latter. 
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A  Bnb^tut*  for  the  Flfttlnum  BtdU.— M.  CoUIle,  mjk  the 
Phnrmaeisi,  hau  inTBDted  ft  oheap  rabctitnte  foi  the  platinam  atUl  lued 
in  di«tJll»tioii  of  Ealphmis  moid.  It  oowdst*  of  a  itone  tomr,  ioto 
irhlol]  tbe  aoid  drops  in  Bnull  qcuuititieB,  while  a  eorrent  of  hot  ui 
•aten  at  the  bottom  end  drives  orer  the  acid,  irhioh  U  oondsneed  iit 
the  EBiial  vaj. 

The  White  Hajid. — Undei  this  name  we  have  Teoeired  from 
Messts.  Lilliac  a  toilet  prepanttioD,  which,  without  baTiog  any  in- 
JnrioiiH  qnalltiaa,  appears  to  improve  the  appeatanoe  of  the  skin  by 
preventing  the  hartfnl  action  of  the  banh  winds  of  Haroh. 


SCIENTIFIC  DIARY. 


WEDNHSDAY,  April  8th. 

InBtJtutioD  of  Naval  Arcbiteote,  noon.  Aunual  Roport  of  the  CoudoU' 
Address  by  the  Preaidoet.  "  Od  the  Influence  oi  tho  Siici  Canal  on 
Ocean  Nnrigation,"  by  J.  D'Aguilar  aamnda,  Ee^.,  M.P.  "The 
Channel  Poseage— Vestele  ahd  Piers,"  by  Vice-Admiral  Sir  Edirard 
Belober,  K.C.B.  "  Ititornational  Communicatlan  bv  Kail  way  Sleam- 
■hips,"  by  John  Scott  Kussell,  Esq.,  F.R.S. 

Sodsty  of  Arts,  8  p.m. 

Pharmaceutical  Society,  8  p.m. 

Boyal  Society  of  Literature,  4.15  p.m. 

Otntetrical  Society,  8  p.m. 

Belfoit  United  Natural  History  Societies,  8  p.m.  "  Illuetiattaos  of  the 
Diffusion  of  LiquidsL  by  Prof .  Jamee  Thomson,  LL.D.,  C.E.  "The 
Aquarium,"  by  Dr,  Henry  Bnrden.  Tho  Members  of  the  Naturalists' 
Field  Club  are  |remioded  that  the  Annual  Meeting  wiil  he  held  on 
April  13th.  iDtendingoompetitotsfortha  Priue  offered  by  the  Club, 
should  have  their  collections  at  the  Museum,  on  or  before  April  E^. 


Royal  3< 


THURSDAY,  7th. 


il  Eleotrioity,"  by  Dr.  C.  B.  Radoliffe! 


mical  Society, 


'&,, 


'On  tho  Combinations  of  Carbonic  Acid  with 
."  by  Dr.  Divers.  "  On  the  Analysis  of  Deep- 
sea  Water,"  by  Dr.  John  Hunter.  "On  the  Hefrsotive  EquiTalenls 
of  the  Aromatic  Hydroonrhons,  and  their  Doriiatiiea,"  by  Dr.  J.  H. 
Gladstone.  "OannAoid  Feedwater  from  tho  CoalKelds  of  Stollar- 
ton,  U.S.,  and  the  Keeulte  of  its  Use,"  by  Prof.  How. 

Hojti  Society  Club,  8  p.m. 

Booiety  of  Artists  and  Amateurs,  8  p.m. 

London  Institution,  7'30  p.m. 

LInneau  Society,  8  p.m.  "On  New  Species  of  Annelids, "  by  Dr.  Baird, 
"On  Alg»  from  the  North  Atlantio  Ocean,"  by  Dr.  Dickie. 

Bodal  Science  Asaociation,  4  p.m.  (at  St,  Jamei^B  Hall).  "  On  the  Educa- 
tion of  the  BUnd  Sons  of  Oentlemen,  in  oonneoUon  with  the  WoroesCer 
Proprietary  College." 

Royal  Institution,  8  p.m.  "Chemistry  of  Vegetable  Products,"  by  Prcf. 
Odlicg,  F.R.S. 

Perthshire  Society  of  Natural  Seioaco, 
Ferthghlre."     "On  the  Mollusca  u 


theP 


"On  the  Jjoad.drautrht  of 
Merchant  Ships,"  by  W.  W,  Buadell,  Esq,  "  The  Fleet  of  the 
Future,"  by  John  Soott  Ruaaoli,  Eaq.  "  On  Naval  Armaments  "  by 
C^t.  R.  A.  &  Soott,  R.N.  "Description  of  a  Sea-going  Ironclad 
Ship  of  War,"  by  Ralph  Dawaon,  Ksq.— 7  p.m.  "  The  Eiperimenta 
recently  proposed  on  the  RoBistanoe  of  Ships,"  by  C.  W.  Merrifleld, 
E«q^  "C5n  osrtainThHorema  connected  with  the  Oeometry  of  Ships," 
by  M.  Emile  Leoiert  "On  tho  Position  of  the  Centre  of  Gravity  of 
a  Ship  and  its  Relation  to  Stability,"  by  Charles  F.  Kenwood,  Esq. 
"  The  InHuence  of  Pressure  on  the  Sides  of  Ships,  under  certain 
oiroumBtonDes,''  by  Charles  Lamport,  Esq. 

FRIDAY,  8th. 
Astronomical  Society,  3  p.m. 
PluloloD:lca!  Society,  8.15  p.m. 
Royal  Institution,  8p.m.    "Pedigree  of  the  Horse,"  by  Prof.  Huiley, 

Quekett  MicroBoopical  Club,  8  p.m. 
Clinical  Society,  S.30  p.m. 
iDititution  of  Naval  AroblteetB,  i 

Annour  Plates  compased  of 

Fairboim,  Bart,  LL.D.,  P.R. 


by  Ssilora  of  tho  Morohan_    ,      ,_, 

"On  Bulkheads,"  by  lAurenoo  Hill,  Esq.     "  Tba  NavigaSe  Dock 
■■   Vioe^Admirol  Sir   Edward  Belcher,   K.C.B.        "On  Compound 


by  Vic 
Marine 


"On  the  Law  of  Resistance  of 
r  more  thicknesses,"  by  Sir  W. 
On  the  Treatment  of  Iron  Masts 
"  by  William  Symington,  &q. 
q.  "Tba  NttTTlmhln  n^,,.!,^' 
.    Edward  Belcher,   K.C.B. 

__. Engines,"  by  Arthur   Rigg,   Jun„   Esq. — 7  p.m,         „u  » 

Simple  Plan  of  Applying  Zina  in  a  Fluid  State  to  t^e  Surface  of 
Ships,"  by  Charles  limporL  Esq.  "  On  tho  Present  State  of  the 
Liquid  (or  Condoneed)  Fuel  Question,"  by  Capt.  J.  H.  flelwjn,  R,N. 

SATURDAY,  Bth, 
lyal  Botanic  Soirfety,  3.45  p.m. 
'yal  JnaKttition,  8  p.m.    "  On  the  Sun;'  by  Mr.  Lookjw,  F.R,B. 


Institution  of  Naval  Arehitecta,  noon.  "On  the  SmaU  Faatenlngs  of 
Wooden  Ships,"  by  William  Poole  King,  Eaa  "On  a  MachanicU 
Method  of  Lifting  Screw  Propellers  "  by  C^t  Symonda,  E.N.  "On 
a  New  Kind  of  Balancod  Rudder,''  byC.  G.  Gumiol,  _ 
Balanced  Steering  Qear,"  by   Vice-Admiral  Sir  Edward  1 


K.C.B 


SUNDAY,  10th. 


and  the  Lessons  we  learn  (roai  it,"  by  Rev.  Allen  D.  Graham,  H.A 
MONDAY,  nth. 

Royal  OeoDTaphical  Sodetj,  8.30  p.m. 

Society  of  British  Archilects,  8  p.m. 

Medical  Society  of  London,  8  p.m. 

London  Institution,  8  p.m. 

TUESDAY,  12th. 

Royal  Medical  and  Chirurglcat  Society,  8,30  p.m. 

Institution  of  Civil  Enginacrs,  8  p.m. 

Ethnologica)  Society,  8  p.m.  "  On  the  Danish  Element  In  the  PopulaliaD 
of  Cloveland,  Yorkihire,"  by  the  Rev.  J.  C.  Atkinacai.  ''^On  tks 
Ancient  Tribal  System  of  Ireland,"  by  H.  H,  Weatnpp,  Esq.  "On 
the  Brahi  In  the  Study  of  Bthnolc^,     by  Dr.  Donovan. 

Photographic  Society,  8  p.  m. 

WEDNESDAY,  13th. 

Geolt^cal  Boolety,  8  p. m.  "On  the  Fossil  Remains  of  Hammtls  ound 
in  China,"  by  Fni,  Owen,  F.R.S.,  F.G.S.  "Further  Diacoveryof 
the  Fossil  Elephants  of  Malta,"  by  Dr.  A.  A.  Caruana ;  comniniiicated 
by  Dr.  A.  Leith  Adams,  F.Q.S.  "Brief  preliminary  Notes  on  a 
lu%e  Coal.meaaur«  Reptile  from  the  Low  Uam  Coal  Shale,"  by  T.  P. 
Barkas,  Esq.,  F.G.S. 

Graplue  Society,  8  p.m. 

Micn)soo[Hcal  Society,  8  p.m. 

Royal  Uterory  Fund,  3  p.m. 

Aroheeologloal  AeeociatiOQ,  8  p.m. 


We  shall  be  glad  to  receive  the  inrcnUr 

__ _  to  judge,  as  you  say.     Wo  have  repro- 

duoad  one  or  two  of  the  lactt  oommunicatsd  to  us. 

Thb  F0BM4TI0H  OF  Dbw.— "H.  H."— The  MS.  has  reached  ns,  and 
■hall  appear  in  due  course.  We  think  you  hardly  deal  blrly  with  Wells ; 
that  Is  to  say,  that  you  do  not  give  biwi  credit  fbr  all  he  deserves. 

SOLAB  Sfotb.— "A.  E,  S."— A  very  large  one  is  now  travelling  tha 
disk.    The  communication  appears. 
Sitt  W.  Thombom  and  Oeoloot.— "a.  P."— We  cannot  hisett  the 


We  have  already  had  quite  ei 


ion.    Besides,  yonr  ^ 
0  make  to  us,  should  rei 
ur  pages,  and  should  st 


.  .    )  long.     Those  who  have  oc 
imbor  how  much  matter  presses  each  week  upon 
e  their  opiniona  in  moderate  oompasi. 


battery  si 

and  cheap  one,  but  its  mauufaoturera  do  not  take  any  boubla 
lown  to  our  readen.     We  have  had  sororaJ  letters  aboot  it, 


them.     If  m 


mfaotui 


^  doni 


cannot,  nor  is  it  our  duty  to,  ropl^  to 
le  their  own  Interests,  it  is  no  affair  of 


Fossils  op  North  STiPPOW)  IiUcestose.— "  T.  W."— Thank  yon  for 
the  very  excellent  printed  list  of  the  fosnls  of  this  depout.  It  is  most 
creditable  both  to  Mr.  Carrington,  and  to  the  North  SuSord  Field  NaLu. 
raliets"  Club. 

East  Kbmt  NaTubai.  Hwtobv  Socibit.— Report  is  In  typo,  bat  is 
delayed  by  press  of  matter. 

FlRlMo  DNDGB  Watbb.— "C.O.H.S."  did  not  state  the  souroe  from 
which  the  account  Is  taken,  nor  did  he  send  the  bloolts.  If  he  will  favoor 
ns  with  the  latter,  of  f»od  site,  we  shall  be  happy  to  aSord  him  space  (a 
de«aribe  his  invention  himae  if.  This  will  be  bettor  than  a  second-huid 
quotation. 

EiB  CouoH.— "  C.  F."  —  The  subject  i«  of  great  interest ;  but,  nn- 
fortunately,  not  suited  to  our  pages. 

AOBICOLTURAL  CoLLSQE,  CmEKOESTER.— Our  corTospondent  need  be 
in  no  way  alarmed.  The  former  article  to  which  he  refers  was  written  by 
a  gentleman  having  no  interest  whatever  in  tho  matter,  ond  who  never 
even  saw  the  gentleman  referred  to.  The  soooud  itatomont  was  mendr 
relative.    Wo  shall  be  happy  to  do  anything  in  our  power  for  the  Insti- 

Mdbbuu  op  Comparative  Zooloqt.  Cambbidqb,  U.S.—"  R.  B." — 
We  are  much  obliged  to  you.  We  shall  bo  glad  to  assist  your  muaenm  iq 
any  way  in  our  power,  1^  pnUlshlng  lists  of  Bpedea  required,  or  IntolB. 
gence  of  any  Kind  whiob   the  si^bori(ies  ma^  wieb  to  Inr*  widafy 

diBB«iiiiiuit«4. 
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SIR  JOHN  LUBBOCK  ON  MILITARY  SCIENCE. 

IIR  JOHN  LUBBOCK'S  motion  in  the  House  of 
Commons,  on  Friday  night  last,  is  a  very  apt 
illustration  of  the  necessity  which  exists  for  the 
thorough  representation  of  Seience  in  Parlia- 
ment, and  also  of  the  fact  that,  able  and  energetic 
as  are  those  few  scientific  men  who  now  have  seats  at  West- 
minster, their  efforts  are  oTerpowered  by  the  time-honoured  and 
ridicalous  prejadices  of  the  public  mind.  Clear  and  straight- 
forward as  was  Sir  John's  mode  of  proposing  his  motion  re- 
garding the  recommendations  of  the  recent  Military  Education 
Commission,  and  eloquently  and  philosophically  as  he  was  sup- 
ported by  Dr.  Lyon  Play  fair,  it  must  have  been  evident  to  him 
that  he  was  reaUy  leading  a  '*  forlorn  hope."  It  was  Sir  John 
Lubbock's  arduous  and  somewhat  thankless  task  to  explain  to 
the  House  that  the  Commission,  like  the  old  French  Academy's 
crab,  has  been  moving  backwards  as  regards  the  opinion  of 
those  whom  Mr.  Matthew  Arnold  we  suppose  would  call  people 
of  "  culture."  And  he  had  also  to  show  that  such  a  retrograde 
step  on  the  part  of  the  authorities  was  one  in  the  highest 
degree  detrimental  to  the  best  interests  of  the  English  army. 
He  stated  the  case  lucidly,  and  he  illustrated  his  remarks  by 
some  amusing  facts  which  did  not  speak  favourably  for  the 
scientific  status  of  our  army. 

But  those  who  knew  the  temper  of  the  House  of  Commons 
could  see  almost  from  the  beginning  that  the  attempt  which 
the  hon.  baronet  made  was  merely  so  much  loss  of  words. 
They  who  knew  the  length  of  the  muster-roll  of  hon.  and 
gallant  members  foresaw  with  some  pain  that  the  motion  would 
be  ultimately  shelved,  and  shelved  it  most  unquestionably  was, 
and  we  must  say  in  the  most  unfair  and  unreasonable  manner, 
and  through  the  sheer  force  of  numbers,  not  of  vovq.  The 
thing  is  almost  inconceivable,  occurring  in  what  we  are  pleased 
to  style  our  "  Reformed  Parliament."  Science,  save  in  the 
examination  for  the  Artillery  and  Engineer  services,  has,  we 
may  almost  say,  never  been  recognized  by  the  military  autho- 
rities. What  little  has  been  done  has  been  more  nominal  than 
real,  and  yet  the  Military  Education  Commission  has  actually 
had  the  audacity  to  reduce  the  marks  previously  given  to  Natural 
Science  in  the  examination  for  direct  commissions.  No  rational  ex- 
planation of  this  alteration  has  been  given,  save  that  the  Commis- 
sion consisted  of  military  men,  who  had  nothing  (very  naturally) 
to  say  for  Science,  and  of  non-combatants,  if  we  may  so  term 
them,  whose  idea  of  soldierly  knowledge  began,  continued,  and 
ended  in  the  "  Humanities."  And  yet,  in  the  face  of  these 
facts,  intelligently  and  forcibly  brought  forward  by  the  member 
for  Maidstone,  the  matter  is  allowed  to  remain  just  as  it  was, 
and  our  military  men  are  in  the  future  to  know  less  of  Science 
than  those  of  the  past.  We  must  say  that  such  a  conclusion 
to  the  inquiry  was  not  that  which  we  had  a  right  to  expect 
from  the  present  Government ;  and  we  would  express  a  hope 
that  ere  long  the  issue  will  again  be  raised,  and  that  Sir  John 
Lubbock  will  take  up  the  question  on  a  wider  basis,  and  unite 
his  efforts  with  those  of  that  party  who  will,  we  doubt  not, 
eventually  do  away  altogether  with  the  purchase  of  com- 
missions. For  this  question  of  purchase  we  believe  to  be  at 
the  root  of  the  whole  evil, — the  Government  being  unable  to 
obtain  from  the  mass  of  candidates  who  can  buy  a  commission 
the  knowledge  of  those  branches  of  Science  which  are  so 
essential  to  the  carrying  on  of  modern  warfare.  At  present 
it  is  a  question  of  riches  versus  intelligence ;  but  the  time 
must  come  when  our  British  Army  will  be  officered  under  other 
and  better  conditions ;  and  we  therefore  hope  that  Sir  John 
Lubbock  and  Dr.  Playfair  will  take  the  step  we  propose,  so 
that  in  time  the  military  man,  as  compared  with  the  mere 
crammed  stripling  of  the  past,  will  be  one 

"  Who  hasn't  a  tithe  of  his  moneiy, 
But  has  certainly  ten  times  his  brains." 


It  is  almost  waste  of  words  to  prove  what  must  be  so  self- 
evident  after  the.  late  American  and  Austrian  campaigns,  that 
the  soldier  of  the  future  must  be  a  man  well  skilled  in  all 
branches  of  Science,  and  that  mere  bull-dog  daring  will  not 
carry  the  field  in  which  the  next  European  battle  will  be  fought. 
The  generalship  which  so  successfully  conducted  the  terrible 
undertaking  against  Magdala  is  ample  testimony  to  this  view 
of  the  matter ;  for  had  not  the  expedition  been  superintended 
by  one  who  fully  realized  the  advantage  of  scientific  methods, 
the  destruction  of  our  soldiery  would  have  been  something 
compared  with  which  the  Kyber  Pass  business  would  have  sunk 
into  insignificance.  But  it  will  take  another  Reform  Bill  and 
the  introduction  of  the  ballot  to  drive  this  simple  fact  into  the 
heads  of  gallant  members  of  the  House  of  Commons.  And  we 
fear  that  for  some  time  to  come  we  shall  still  be  treated  to 
those  bursts  of  patriotic  bunkum  with  which  Mr.  Card  well 
treated  the  House  on  Friday.  It  will  take  an  age  to  remove 
the  stereotyped  notion  that  the  British  soldier's  pluck  is  equal 
to  any  emergency,  and  that  he  is  certainly  a  match  for  at  least 
three  Johnny  Crapauds,  and  for  no  end  of  Dutchmen ;  and  we 
fear  that  Ministers  who  want  to  curry  favour  with  the  House 
or  the  country  will  still  for  some  time  obstruct  advanced  legis- 
lation by  appealing  to  the  "  distinguishing  characteristic  of  the 
British  soldier."  *   . 


THE  WEEK. 


Smo0  opening  this  department,  we  haye  received  to  mntih  aBristance  from 
friendly  eorreepondenta  m  different  parts  of  the  world,  that  we  are  led  to 
believe  that  oar  readers  maj,  with  very  little  tronble  to  themseWee,  aid  us 
in  making  *<The  Week"  a  most  oomprehenaiTe  reoord  of  current  eyente  in 
the  aoientiflo  world.  We  therefore  appeal  to  aU  our  friends  to  lend  ns,  not 
merely  their  "eara,"  bnt  their  handa,  and  to  send  us  any  weekly  "  iottinss" 
of  interest  relative  to  matters  oconrring  in  their  neighbonrhooa.  "The 
smallest  eontribation  "  will  be  accepted,  and,  seriooslf ,  the  briefer  and  more 
terse  the  notes  are  the  better.  Secretaries  of  societies,  metropolitan  and 
provincial,  librarians,  corators,  lectarers,  and  teachers,  may  all  do  something 
in  their  torn.  • 


|HE  visitors  called  to  consider  the  charges  of  Mr. 
Melville  against  the  authorities  of  Queen's  College, 
Galway,  have  decided  that  Mr.  Melville  was  wrong 
in  writing  letters  to  a  newspaper  without  having 
first  laid  his  complaints  before  the  College  Council,  but  that  a 
three-years'  rustication  is  too  severe  a  punishment  for  his 
offence,  and  ought  to  be  reduced  to  a  term  of  one  year,  and 
further,  that  he  ought  also  to  get  the  certificates  to  which  he  is 
entitled  from  the  College.  We  have  not  seen  the  evidence  on 
which  the  visitors  passed  their  judgment,  but  there  can  be  no 
doubt  that  they  have  acted  impartially.  It  would,  of  course, 
be  difficult,  after  the  summary  treatment  which  Mr.  Melville 
received,  for  him  to  get  other  students  to  come  forward  and 
support  his  statements,  admitting  these  to  be  well  founded. 
But  he  should  have  thought  of  that,  and  not  made  charges 
unless  he  felt  assured  that  he  could  substantiate  them.  The 
institution  he  has  attacked  is  in  many  respects  pre-eminently 
an  admirable  one,  and  one  which  ought  not  to  suffer  in  public 
estimation  by  the  charges  so  rashly  made  by  Mr.  Melville.  Still, 
we  shall  certainly  be  glad  to  find  that  the  College  authorities 
have  produced  evidence  to  show  the  actual  efficiency  of  that  de- 
partment of  the  College  which  has  been  so  strongly  complained 
of,  and  have  not  merely  contented  themselves  with  showing  that 
Mr.  Melville  cannot  substantiate  his  charges  before  a  judicial 
body. 

It  is  a  well-known,  fact  in  surgery  that  when  air  gets  into 
the  tissues  in  consequence  of  a  perforation  of  the  lung  by  a 
punctured  rib,  it  does  not  excite  putrefaction  or  suppuration  as 
it  is  apt  to  do  when  it  acts  on  an  external  wound.  Professor 
Tyndall,  in  a  letter  to  the  Times,  connects  with  this  fact  his 
observation,  by  means  of  a  b^am  of  light,  that  air  expelled  from 
the  lungs  by  a  forced  expiration  contains  no  floating  particles, 
and  considers  that  together  these  facts  afford  a  complete 
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demonstration  that  germs  in  the  air  removable  b^  filtration  are 
the  canse  of  putrefaction  and  its  associated  phenomena  of 
animalcnle  life. 

The  last  number  of  the  Builder  contains  a  fall  description 
of  the  design  for  the  first  portion  of  the  new  buildings  for 
Owen's  College,  Manchester. 

The  Boyal  Danish  Societj  of  Science,  among  other  prizes, 
has  offered  one  for  the  best  essaj  containing  an  investigation  of 
the  movement  of  the  air  in  a  system  of  ventilation.  The  essay 
may  be  written  in  English,  French,  German,  Danish,  or 
Swedish,  and  mnst  be  sent  in  before  October,  1870. 

We  learn  from  the  AthenoBum  that  Professor  Hazley's  work, 
Man^e  Place  in  Nature  has  been  translated  into  Italian  by 
Professore  Pietro  Marchi,  nnder  the  title  of  L'  Uomo  nella 
Natura, 

A  History  of  British  DiatomacecB,  by  Dr.  Donkin,  Lecturer 
on  Forensic  Medicine  to  the  University  of  Durham,  is  prepar- 
ing for  publication  by  Mr.  van  Voorst. 

An  excellent  article  on  the  abuse  of  mechanics'  institutions 
will  be  found  in  last  week's  Engineer,  pointing  out  their  useless- 
ness  as  educational  institutions,  particularly  in  scientific 
subjects. 

On  Friday,  in  the  House  of  Lords,  Earl  de  Grey  and  Bipon 
laid  on  the  table  a  Bill  on  Medical  Education,  which  passed  its 
first  reading.  In  introducing  it.  Earl  de  Grey  said  the  object 
of  the  measure  was  to  amend  the  existing  law  relating  to  the 
registration  of  medical  practitioners.  There  were  several  bodies 
empowered  to  confer  licenses  upon  gentlemen  entering  upon 
the  medical  profession,  and  these  licenses  entitled  the  holders 
to  be  placed  on  the  medical  register.  There  were  no  less  than 
nineteen  of  these  licensing  bodies,  and  it  was  therefore  not  to 
be  wondered  at  that  there  should  exist  considerable  differences 
as  to  the  terms  under  which  licentiates  were  admitted,  and  as 
to' the  nature  of  the  examinations  to  which  they  were  subjected 
by  these  various  licensing  bodies.  It  was  proposed  under  the 
Bill  to  substitute  for  the  various  existing  modes  of  entering  the 
medical  profession  a  single  examination  board  in  each  of  the 
three  kingdoms,  and  to  insure  uniformity  in  the  nature  and 
quality  of  the  examinations.  With  this  view  the  Bill  would 
give  power  to  submit  to  the  Medical  Council  a  scheme  for  the 
constitution  of  the  new  examining  boards,  but  with  the  re- 
striction that,  if  they  did  not  exercise  those  powers  within  the 
time  limited  in  the  Bill,  the  powers  would  lapse  to  the  General 
Medical  Council,  who  should  themselves  propose  a  scheme.  The 
scheme,  when  prepared,  would  then  have  to  be  submitted  to  the 
Privy  Council  to  receive  confirmation  before  coming  into  opera- 
tion under  the  Bill. 

The  very  low  value  given  to  scientific,  as  compared  with 
classical,  attainments  in  the  report  of  the  Military  Education 
Commission  on  the  examinations  for  commissions  in  the  army, 
was  brought  before  the  House  on  Friday  night  by  Sir  John 
Lubbock,  who  moved  that  it  was  not  desirable  to  diminish,  as 
recommended,  the  value  hitherto  attached  to  natural  and 
physical  science  at  the  examination.  The  motion  was  seconded 
by  Dr.  Playfair,  but  was  afterwards  withdrawn,  on  the  assur- 
ance of  Mr.  Cardwell  that  he  would  adopt  the  best  means  he 
could  to  secure  in  the  candidates  the  largest  amount  of  training 
from  all  sources  of  knowledge,  scientific  as  well  as  classical. 

Pbopessor  Tyndall's  lecture  on  "  Dust "  is,  it  is  said,  being 
translated  into  French. 

A  NEW  ship,  the  Edinburgh,  has  just  been  fitted  up  by  Messrs, 
Lairds  for  the  Telegraph  Construction  and  Maintenance  Com- 
pany. She  has  three  large  cable-tanks,  two  of  them  being 
32  fl.  in  diameter  and  22  ft.  deep,  and  the  other  26  ft.  in 
diameter  and  20  fb.  deep.  Under  the  two  largest  of  them  there 
has  been  fitted  an  inner  skin,  forming  a  double  bottom,  for 
stowage  of  water-ballast  when  the  weight  in  the  cable-tanks 


has  run  out.  There  are  also  various  other  fittings  and  ap- 
pliances specially  arranged  for  the  telegraph  work.  The  engines, 
which  are  new,  have  been  made  by  Messrs.  Laird  on  the  com- 
pound system. 

The  motion  that  it  is  desirable  that  the  National  Gallery 
and  the  British  Museum  should  be  open  to  the  public  on  week- 
day evenings  is  to  come  before  the  Commons  on  May  6th. 

In  consequence  of  the  working  arrangements  not  being  in  a 
sufficiently  satisfactory  condition  to  content  its  engineer,  the 
Tower  subway  has  not  yet  been  opened  for  traffic.  According 
to  the  Engineer,  the  main  difficulty  seems  to  arise  from  the 
want  of  a  satisfactory  means  of  communication  between  ihe 
engine-drivers  in  the  shafts  and  the  conductor  of  the  omnibus, 
so  that  they  may  work  into  each  other's  hands,  and  apply  the 
one  their  clips  and  the  other  his  brake,  as  need  requires.  To 
this  end  a  more  efficient  system  of  signalling  seems  indis- 
pensably necessary,  and  should  include  such  means  of  commu- 
nication as  will  keep  the  engine-driver  informed  as  to  the 
positions  of  the  carriage  at  different  stages  in  its  passage 
through  the  subway.  A  short  descent  at  each  end  for  facility 
in  starting,  with  a  long  level  run  in  the  middle,  would  have 
obviated  to  a  great  extent  the  difficulties  that  are  being  expe- 
rienced ;  in  the  descent  the  carriage  acquires  greater  momentum 
than  can  be  utilized — in  fact,  the  brake  has  to  be  applied  in 
running  down,  and  the  hitch  usually  occurs  at  a  short  distance 
from  the  end  of  the  journey,  before  the  ascent  has  been 
completed. 

It  is  suggested  by  a  writer  in  the  Builder  that  had  the 
Tower  Subway  been  made  of  one  uniform  tube  in  the  shape  of 
the  eighth  of  a  circle,  it  would  have  passed  well  down  ander 
the  river  in  the  eocene  London  clay  free  of  the  bed  materials, 
and  have  had  its  entry  and  exit  only  about  twelve  yards  further 
from  the  river.  The  advantage  would  have  been  the  absence 
of  shafts,  lifts,  and  change  of  vehicle.  The  utmost  utilization 
of  gravity  as  motive  power  would  then  also  have  been  made. 
It  is  well  known  that  without  fridtion  or  resistance,  the 
quickest  way,  or  "  Brachystochrone,"  from  any  spot  to  any 
other,  would  be  part  of  a  cycloid  if  the  second  point  be  lower 
than  the  first,  or  a  whole  cycloid  if  on  the  same  leveL  Now, 
if  you  only  cut  from  a  cycloid  one-eighth  at  each  extremity, 
the  remaining  three-fourths  contain  practically  no  change  of 
curvature,  but  so  closely  approach  a  qiuidrarU  of  a  circle  that 
the  finest  workman  could  hardly  distinguish  them.  But  the 
brachystochrone,  allowing  for  the  friction,  is  always  less  carved 
than  the  cycloid,  and  still  more  approximate  therefore  to  a 
smaller  circular  arc  than  this  was  to  a  quadrant.  Thus  it  is 
seen  how  very  near  an  octant  must  be  the  theoretically  very 
-best  subway  for  economy  of  power. 

The  students  of  the  Edinburgh  Veterinary  College  are  in 
rebellion  against  the  professor  of  anatomy.  The  Lord  Provoai 
and  magistrates  of  Edinburgh,  who  are  trustees  of  the  College, 
are  interfering  to  settle  the  dispute. 

A  BRIEF  abstract  of  Dr.  Waldheim's  memoir  in  Pringsheim'a 
Jahrhuch  fur  wissenschaftliche  Botanik,  on  the  "  Biology  and 
Development  of  the  Ustilagineee,"  will  be  found  in  the  current 
number  of  the  Oa/rdeners*  Chronicle, 

The  British  Medical  Journal  announces  its  intention  of 
having  an  examination  made  of  water-filters.  In  the  report 
which  appeared  a  few  years  ago  in  the  Lancet,  and  which  was 
evidently  based  on  carefully-made  [experiments,  the  magnetic 
carbide  filters  of  Mr.  Spencer,  of  Euston-square,  were  found  to 
be  both  more  efficient  than  others,  and  permanent  besides  in 
their  action.  Our  own  experience  of  their  use  goes  to  confirm 
this  statement. 

A  STUDENT  in  the  chemical  laboratory  of  the  H6tel  Dien  has 
suffered  serious  injuries  through  the  expldsion  of  some  com- 
pound or  mixture  at  which  he  was  working.  The  laboraioiy 
was  almost  destroyed  by  the  explosion. 
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Akotheb  EnglishwomaD,  Miss  Morgan,  has  passed  the 
University  of  Zurich  for  the  degree  of  M.D.  Miss  Morgan  is 
reported  to  have  sustained  her  theses  with  very  great  success. 

M.  Lallekand  has  heen  nominated  Professor  of  Physics  to 
the  Foictiers  Faculty  des  Sciences. 

AcGOBDDrG  to  the  North  German  Correspondent,  a  great  Polar 
expedition  is  being  prepared  in  Sweden,  for  the  years  1871  and 
1872,  under  the  direction  of  Professor  Nordenskjold,  the  cele- 
brated scientific  leader  of  the  Swedish  expedition  of  1868. 
Parry's  attempt  to  reach  the  Pole  by  pushing  on  to  the  north 
of  Spitzbergen  is  to  be  repeated,  and  it  is  proposed  to  winter 
on  one  of  the  Seven  Islands.  Professor  Nordenskjold  intends 
to  proceed  to  Greenland  this  summer  to  purchase  dogs  for  the 
sledges  and  procure  some  necessary  information. 

The  postage  on  printed  matter  is  to  be  reduced  to  one  half- 
penny for  four  ounces,  with  an  additional  fraction  for  any 
amount  above  that  weight.  Newspapers  not  exceeding  six 
ounces  will  be  carried  for  a  halfpenny.  In  announcing  the9e 
reductions,  in  his  speech  on  the  Budget,  Mr.  Lowe  gave  £250,000 
as  the  estimated  loss  to  the  revenue.  We  trust  he  will  find  he 
has  greatly  over-estimated  this  loss ;  but,  should  it  be  other- 
wise, we  are  confident  that,  as  found  in  other  cases,  this  removal 
of  an  impediment  to  the  prompt  difiPusion  of  information  will 
prove  in  the  end  to  be  a  great  pecuniary  gain  to  the  country. 

Of  the  superiority  of  steam-rollers  over  horse-rollers  for 
macadamizing  our  roads,  few,  we  should  think,  can  have  a 
doubt,  and  these  few  would  have  their  doubts  removed  by  a 
perusal  of  Mr.  Paget's  lecture  on  the  subject,  the  publication  of 
which  is  now  just  concluded  in  the  pages  of  the  Engineer,  It 
is  very  satisfactory  to  find,  however,  that  the  cost  of  steam- 
rolling  as  carried  on  in  Paris  is  estimated  at  not  more  than 
one  half  the  total  cost  of  horse-rolling.  We  hope  it  is  true 
that  Mr.  Paget's  paper  is  to  be  reprinted  by  the  Metropolitan 
Board  of  Works,  and  widely  circulated  among  the  governing 
bodies  of  London. 

Apbofos  of  this  matter.  Professor  Huxley,  in  his  lecture  at 
the  Boyal  Institution  on  the  Horse,  had  on  the  table  as  an 
exhibition  of  the  "  Instruments  of  horse  torture  employed  in 
the  naneteenth  century  on  the  roads  of  the  south  of  London, 
witliin  the  four-mile  radius  of  Charing-cross,  April,  1870,'* — a 
number  of  large  razor-edged  fiint  stones,  picked  up  from  the 
roads,  some  with  frightfally  jagged  edges  with  most  terrific 
points,  and  many  of  them  of  great  size. 

Db.  Bencb  Jones's  lectures  on  Matter  and  Force  have  ap- 
peared in  French. 

It  is  as  an  acknowledgment  of  Sir  Francis  Eonald's  early 
and  remarkable  labours  in  telegraphic  investigation  that  he  has 
been  knighted,  and  not,  as  stated  in  our  last  number,  on  account 
of  his  being  the  original  inventor  of  the  electric  telegraph,  to 
which  distinction  he  lays  no  claim. 


ORIGINAL  COMMUNICATIONS. 


[Under    this   head   we   propose  to    publish  Papers  oommnnioated 
speoially  to  the  pages  of  this  Jonmal.] 

ON  THE  FORMATION  OF  DEW  AND  ITS  EFFECTS, 

BY  HENBY   HUDSON,  M.D. 

In  Two  Pakts. — Pakt  I. 

|FTEB  the  most  careful  study  of  Dr.  Wells's  theory  of 
dew,  I  think  it  necessary,  in  the  interest  of  scientific 
truth,  to  state  the  grounds  on  which  I  believe  it 
must  be  rejected.     I  assume  the  following  axioms : — 
Ist.  That  the  earth  is  a  principal  source  of  heat  to  the  atmo- 


sphere, and  that  the  normal  law  of  atmospheric  temperature  is 
"  diminution  with  increase  of  elevation ; "  2nd.  That  there  is  a 
tendency  in  heated  air  to  ascend  and  in  colder  air  to  descend 
vertically ;  3rd.  That  whenever  vapour  passes  to  the  liquid  or 
solid  state  there  is  an  evolution  of  heat. 

As  regards  the  last  point,  I  submit  that  the  action  which 
takes  place  is  the  irw&i'se  of  what  occurs  during  "  evaporation 
through  the  action  of  the  atmosphere,"  which  is  best  explained 
by  considering  the  "rationale  of  the  wet  ball  hygrometer," 
in  which  a  "  thin  shell  of  air,"  having  a  certain  amount  of  dry- 
ness, on  coming  in  contact  with  the  wet  and  dry  bulbs  (both 
initially  at  same  temperature),  has  no  effect  upon  the  latter,  but 
causes  the  evaporation  of  some  water  from  the  former,  whereby 
its  temperature  is  reduced,  and  the  air,  thus  rendered  more 
damp,  is  removed,  being  replaced  by  "a  similar  shell"  of  the 
external  atmosphere ;  this  process  goes  on  until  the  tempera- 
ture of  the  wet  bulb  becomes  stationary.  The  attainment  of 
this  fixed  point  may  be  accelerated  by  a  more  rapid  removal  of 
the  air  which  abstracts  the  moisture,  but  the  actual  tempera- 
ture ultimately  arrived  at  is  essentially  the  same.  Hence  it  is 
assumed  that  this  "  shell  of  air,"  when  the  temperature  is  sta- 
tionary, contributes  to  the  wet  bulb  (in  falling  from  the  tem- 
perature of  the  dry  bulb)  precisely  that  amount  of  heat  which 
is  required  to  vaporize  so  much  moisture  as  was  wanting  to 
"  saturate"  the  shell  of  air  which  communicated  its  heat ;  or,  in 
fact,  that  "  the  reduction  of  the  air's  temperature  is  a  measure 
of  the  latent  heat  of  the  vapour  which  is  formed."  I  have 
dwelt  on  this  point,  inasmuch  as  I  was  once  told  by  a  "  pro- 
fessor," who,  as  I  imagined,  ought  to  have  understood  the 
"  rationale  of  the  process,"  that  "  the  capacity  of  air  for  heat — 
hy  volume — had  nothing  to  say  to  the  theory  of  the  wet  ball 
hygrometer ! " 

In  the  action  just  described  the  air  has  been  cooled  by  the 
evaporation  of  water ;  on  the  other  hand,  when  dew  is  formed 
the  air  must  be  warmed  by  the  latent  heat  of  the  condensed 
vapour.  The  water  which  is  deposited  must  have  the  same 
temperature  as  the  moist  air  had  previously,  and  the  heat  given 
out  must  be  carried  upwards  by  the  air  which  has  surrendered 
this  moisture. 

When  the  sun  has  ceased  to  act  in  any  locality,  a  vertical 
descent  of  the  cold  upper  air  and  a  corresponding  ascent  of  the 
warmer  air  at  the  surface  must  take  place  (if  no  disturbing 
cause  interfere),  and  this  interchange  necessarily  tends  to 
equalize  the  distribution  of  heat  in  the  lower  strata  of  the 
atmosphere.  If,  then,  the  sky  be  cloudless  and  the  air  calm,  it 
is  to  be  expected,  in  our  moist  climate,  that  this  decline  of 
temperature  will  approximate  to  the  dew-point ;  when  moisture 
is  deposited,  the  air,  warmed  by  the  latent  heat  of  the  water, 
ascends,  and  (as  the  same  process  goes  on — not  merely  at  the 
^surface  but — in  every  s^atum  of  tits  atmosph&re  where  vapour 
is  condensed)  we  discern  an  obvious  cause  for  an  "  increase  of 
heat-development  (as  we  ascend)  to  a  distance  somewhat  beyond 
that  height  at  which  condensation  of  moisture  ceases  to  take 
place,"  producing  a  reversal  of  the  normal  law  and  present- 
ing the  unexpected  phenomenon  of  "  increase  of  temperature 
with  increase  of  elevation  above  the  surface." 

The  Eeports  to  the  British  Association  of  Mr.  Glaisher's 
Balloon  Ascents  furnish  the  strongest  experimental  evidence 
of  the  correctness  of  these  views.  Thus,  in  his  first  ascent 
(vol.  for  1862,  p.  444),  Mr.  Glaisher  remarks,  "In  this 
ascent  ....  below  the  clovd  the  decrease  of  temperature  was 
pretty  uniform ;  on  passing  out  of  it  there  was  an  increase  of 
6°,  and  then  decrease  was  resumed."  On  the  18th  August, 
1862,  from  notes  10  and  11,  p.  394,  we  find  "the  balloon  was 
in  clouds  between  3,000  ft.  and  4,000  ft.  above  surface,"  and 
(p.  445)  "  the  temperature  of  the  air  decreased  as  usual  on 
leaving  the  earth,  until  at  the  height  of  4,000  ft.  (therefore  above 
the  cloud)  the  rapidity  of  the  decrease  was  arrested."  It  may 
be  observed  that  on  both  these  occasions  the  "  change  occurred 
above  the  cloud."  Mr.  G.,  however,  mentions  a  "  warm  cur- 
rent "  as  accounting  for  it. 


340 


SOIBNTIFIO    OPINION. 


[April  18,  1870. 


On  the  evening  of  ibe  2001  Augiut,  1862  (p.  881),  Mr. 
Glaiflher  writea,  **  at  7.47  p.m.  a  height  of  one  mile  had  been 
reached,  and  the  temperatore  wae  45°,  dew-point  42° ;  it  was 
▼erj  daric  below,  but  there  was  a  dear  sky  above.  ....  We 
ascended  tUl  the  doude  were  below  us,  the  temperature  had 

fallen  to  43° ;  we  were  soon  enveloped  in  fog  again At 

8.5  we  were  qidte  above  the  douds  ,  ,  ,  ,  the  temperature  had 
increased  to  55**  at  a  height  of  7,400  fb. 

On  the  2l8t  Angnst,  1862  (p.  382),  "  at  5.10  a.m.  a  height  of 
8,000  ft.  had  been  attained,  and  the  temperature  had  increased 
from  38i°  in  the  cloud  to  41°."  Also  (p.  447),  "  the  sky  was 
olondj,  and  the  decrease  of  temperature  nearly  uniform  till 
the  clouds  were  reached ;  on  passing  through  them  the  usual 
increase  of  temperature  took  place  to  the  amount  of  about  5°." 
On  September  1st  (p.  447),  Mr.  Glaisher  sajs,  "  the  sky  was 
covered  with  cirrostratns  douds,  which  were  never  rea^lied; 
there  was  no  marked  interruption  in  the  regular  decrease  of 
temperature,  either  in  the  ascent  or  descent."  In  his  remarks 
on  ascent,  5th  September,  1862  (p.  448),  we  read, — "  In  this 
ascent  on  passing  out  of  the  clouds  there  was  an  increase  of 
9°."  September  8th,  1862  (p.  449),  "the  sky  was  cloudy, 
decrease  of  temperature  nearly  uniform." 

In  volume  for  1863  (p.  427),  ascent,  31st  March :— ''  The  sky 
was  blue  and  almost  cloudless ;  .  .  .  .  almost  every  successive 
reading  of  the  thermometer  was  less  than  the  preceding  in 
ascending  and  greater  in  descending;  ....  the  temperature 
was  just  zero  at  the  highest  point  (22,884  ft.)  and  42°  on  the 
ground ;  there  had  therefore  been  on  the  earth  a  decline  of  8° 
during  the  2h.  10m.  we  were  away.  By  comparing  the  tem- 
peratures on  the  same  level  it  will  be  seen  that  all  those  when 
descending  are  lower  than  those  ascending,  indicating  that  the 
whole  mass  of  air  was  declvnvng  in  temperatu/re  as  that  in  im- 
mediate contact  with  the  earth,  though  possibly  to  a  less  degree." 

18th  April,  1863  (p.  428) :— "  At  1.26  we  were  7,000  ft.  high, 
in  a  thick  mist,  almost  a  fog ;  the  temperature  of  air  continued 
at  32°  nearly,  whilst  that  of  the  dew-point  increased  several 
degrees ;  on  passing  out  of  the  cloud  these  two  temperatures 
very  suddenly  separated,  the  latter  decreasing  rapidly ;  the  sky 
was  without  a  cloud." 

21st  July,  1863  (table,  p.  470),  we  find :— «  At  5.42  p.m.,  at 
height  of  636  ft.,  the  temperature  of  the  air  was  61*5° ;  there 
was  no  change  in  descending  to  the  earth,  when  (at  5.45)  it  was 
still  61-5°." 

Yolnme  for  1864  (p.  222),  13th  June,  1864,  we  find  in  table 
at  2.41.30,  height  6,550  ft.  (marked  in  note  "  cloudy  "),  the  tem- 
perature 29'5° ;  at  2.50,  height  7,277  ft.,  the  temperature  had 
risen  to  31°."  Mr.  Glaisher  remarks  on  his  last  descent : — 
'*  The  temperature  (7.58  p.m.)  at  1,800  ft.  was  53*2°,  below  which 
there  was  scarcely  any  change  till  the  earth  was  reached  (at 
8.14  p.m.).  This  fact,  of  no  change  in  the  temperature  of  the 
air  within  1,800  ft.  of  the  ground  at  the  time  of  sunset,  was 
very  remarkable,  for  it  indicated  that  if  such  be  a  law,  the  law 
of  decrease  of  temperature  with  increase  of  elevation  may  he 
reversed  at  night  for  some  distance  from  the  earth" 

In  ascent,  20tii  June,  1864  (p.  271,  and  table,  p.  236)  :— 
"About  6.15p.m., temperature  at  ground  before  starting  was 
66-5°;  ....  at  4,200  ft.  (6.53),  temperature  was  49-5°;  on  de- 
scending for  the  last  time  it  increased  to  61°  at  2,000  ft.,  and 
to  64*5°  on  the  ground.  This  was  about  one  hour  before 
sunset,  showing  in  the  last  2,000  ft.  an  increase  of  temperature 
of  8°,  thus  showing  that  the  usu^  law  holds  good  to  this  time, 
but  apparently  with  far  less  energy,  as,  in  ascending,  the 
decrease  of  temperature,  in  the  same  space,  was  three  times 
greater,  or  9°." 

Volume  for  1865,  30th  Dec.,  1864  (p.  147) :— "  At  2,500  ft. 
we  met  with  douds.  The  temperature  was  31°  at  3,300  ft., 
just  at  the  upper  surface  of  the  cloud  the  temperature  was  27° ; 
on  getting  above  the  cloud  the  temperature  rose,  and,  when 
400  ft.  above  it,  had  increased  to  31*5°."  Again,  in  the  final 
descent  at  about  3  p.m.,  **  at  900  ft.,  the  temperature  was  38*5°, 
no  change  at  300  ft.,  and  the  same  at  the  surface." 


27th  Feb.,  1865  (p.  147) :— ''  We  left  the  earth  at  1.58  p.m. 
The  temperature  of  the  air  was  52°,  declined  gradually  to  35° 

(2.6  at  height  of  3,990  ft.),  when  cloud  was  reached 

During  the  passage  through  it  there  was  no  diange  of  tem- 
perature, but  on  passing  ahove  ii,  the  temperature  increased 
with  the  elevation."  At  2.17  p.m.  (height  being  4,965  ft^ — see 
table  p.  160),  the  temperature  wsjb  89*2,  showing  above  4°  of 
increase  above  the  cloud. 

Volume  for  1866  (p.  368)  :-~0n  2nd  October,  1865,  "*  at 
6.20  p.m.,  temperature  at  the  time  being  56°  (about  three- 
quarters  of  an  hour  before  sunset),  the  ascent  commenced,  the 
shy  free  from  cloud;  at  6.25  p.m.,  height  967  ft.,  temperature 
57°  and  inoreadng ;  at  1,200  ft.  it  had  inoieased  to  58*9°.  On 
descending  to  900  ft.,  temperature  fell  to  57*8°.  On  again 
ascending,  the  temperature  increased  to  59*6°  at  1,900  ft., 
being  3*5°  wanner  tiian  when  the  earth  was  left.  On  descend- 
ing, the  temperature  decreased  to  57*5°  at  the  heightof  600  ft. ; 
and  in  the  several  subsequent  ascents  and  descents,  the  tem- 
perature increased  with  elevation  and  decreased  on  ap- 
proaching the  earth.  On  every  occasion  the  highest  tem- 
perature was  met  with  at  the  highest  point."  As  regards  the 
humidity  of  the  air,  he  says,  ^  Its  amount  of  moisture  in  the 
beginning  of  the  ascent  was  5^  grains  in  a  cubic  foot  of  air ; 
and,  at  the  same  elevation,  was  4^  grains  in  the  same  mass  of 
the  air  at  the  end  of  the  ascent."  This,  in  accordance  with 
my  views,  accounts  for  the  observations,  inasmuch  as  f  of 
a  grain  of  moisture  liquefied  will  heat  a  cubic  foot  of  box  about 
6°.  Again  (p.  370),  Mr.  Glaisher  says,  "  This  first  night-ex- 
periment, so  far,  indicates  that,  on  a  clear  night,  the  tempera- 
ture up  to  a  certain  elevation  increases  with  increase  of  eleva- 
tion." 

2nd  December,  1865  (p.  370) :— '<  The  day  was  doudless,  bat 
became  suddenly  overcast  before  the  ascent.  At  about 
2^  hours  after  sunset,  left  the  earth  (temperature  being  38^°) ; 
at  1,400  ft.  it  was  2°  lower.  All  through  this  excursion  the 
temperature  fell  with  increase  of  elevation.  Daring  the  whole 
ascent  the  sky  was  covered  with  cloud  "  (p.  371).  **  The  ex- 
periments all  show  a  smaU  decrease  of  temperature  with  in- 
creasing devation ;  they  were  made,  however,  entdrdy  under 
the  cloud" 

29th  May,  1866  (p.  371) :— « At  6.14  p.m,  (about  \\  hour 
before  sunset),  temperature  of  air  58° ;  at  1,200  ft.,  tempera- 
ture 55° ;  between  3,600  and  4,600  ft.  temperature  was  43° ; 
and  at  height  of  6,200  ft.  (at  7*17)  temperature  was  29^°. 
On  descending,  the  temperature  increased,  but  not  uniformly, 
to  54°  (8.9)  at  380  ft.  above  the  sea — the  sun  had  set  pre- 
viously. On  ascending  again  the  temperature  declined,  but 
somewhat  less  rapidly  than  before.  At  one  mile  the  tem- 
perature had  declined  to  39° ;  and  on  reaching  the  height  of 
6,200  ft. — the  sun  having  set  nearly  20  minutes — the  tem- 
perature was  35°,  or  about  6°  warmer  than  when  at  the  same 
elevation  something  more  than  one  hour  before.  On  descend- 
ing there  was  little  change  for  1,000  ft. ;  temperature  increased 
to  37°  at  4,500  ft. ;  to  47°  at  1,500  ft. ;  and  to  54°  at  900  ft. ; 
but  here  the  increase  was  checked,  and  at  600  ft.  the  tem- 
perature was  52}°.  On  ascending  a  little  again  the  tem- 
perature increased,  and  decreased  on  desoending,  and  was  50^° 
on  the  ground  at  a  spot  300  ft.  above  the  sea  at  half-past  8 
o'clock. 

Mr.  Glaisher's  remarks  on  these  night  ascents  are  (p.  373) : — 
"  About  sunset,  the  temperature  varies  little  for  a  height  of 
2,000  ft. ;  at  night,  with  a  clear  sky,  from  the  only  experiment 
made,  the  temperature  increases  with  increase  of  elioation ;  wUh 
a  cloudy  shy,  there  was  a  small  increase  of  temperature  as  the 
height  increased.  In  the  double  ascent,  on  tiie  29th  May — 
the  one  just  before  sunset  and  the  other  after — U  would  seem. 
that  after  radiation  is  set  in,  the  heat  passes  upwards  till 
arrested  where  the  air  is  saiuraied  wUh  vapour,  when  a  heat 
greater  by  5  degrees  was  experienced  after  sunset  than  at  the 
same  elevation  before  sunset." 

I   have  only  a  few  observations  to  offer  on  these  experi- 
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ments—lst.  That,  in  every  instance,  thej  show  "  increase  of 
temperature  above  the  donds/'  «.6.,  "where  vapour  is  con- 
densed." 2nd.  The  night  ascent  of  the  2nd  October,  1865,  dis- 
tinctly proves  "  an  increase  of  temperature  as  we  ascend  in  dear 
calm  weather  when  condensation  takes  place."  3rd.  The  ascent 
on  diet  March,  1863,  is  equally  conclusive  in  proving  that  with 
a  hltie  and  almost  chudleas  aky  there  will  be  no  inversion  of  the 
normal  law  provided  the  adr  he  very  dry  ;  for,  on  this  occasion, 
"  the  dew-point  just  before  reaching  Uie  earth  was  12|°  below 
the  atmospheric  temperature,  and  was  even  much  farther  re- 
moved at  the  higher  elevations."  Hence  there  was  no  cond&nsa' 
Hon  of  vapour,  and  the  normal  law  was  not  subverted  at  all 
daring  this  ascent.  (See  table,  pp.  438-9  of  vol.  for  1863,  as  to 
the  above.)  4th.  That  the  phenomenon  requiring  explanation 
on  dewy  nights  in  these  experiments,  as  well  as  in  all  those  of 
Dr.  Wells,  is  "  an  increase  of  temperature  in  ascending  from 
the  earth,"  and  not  merely  a  "  chilled  surface  in  reference  to  the 
air  generally."  5th.  That  there  is  an  increase  of  atmospheric  , 
temperature  (when  dew  is  formed)  above  that  which  existed 
previously,  the  surface  only  sharing  the  cold  temperature  of  the 
deposited  moisture,  and  being  really  protected  from  any  ex- 
cessive chill  from  the  "  etherial  vault,"  by  the  heat  which  the 
air  receives  from  the  condensed  vapour.  As  a  proof  of  this 
point  I  would  refer  especially  to  the  "  increase  of  nearly  6° 
in  the  temperature  (at  the  height  of  6,200  ft.)  after  sunset "  in 
Mr.  Glaisher's  ascent,  29th  May,  1866. 

In  regard  to  Dr.  Wells's  theory,  if  we  assume  "  terrestrial 
radiation  "  as  a  cause,  it  is  evident  that  the  m^iximuin  ab- 
sorption of  heat  must  occur  in  the  lowest  stratum  of  air,  and 
this  cause  could  not  therefore  in  any  way  contribute  to  greater 
lieat  at  higher  elevations.  Many  of  Dr.  Wells's  assumptions 
are  plainly  inadmissible ;  for  instance  (Gasella's  edition,  p.  68), 
"  That  dense  clouds  near  the  earth  must  possess  the  same  heat 
as  the  lower  atmosphere"  (also  p.  69).  "  That  terrestrial  heat 
must  have  a  ready  transit  through  an  atmosphere  which  tranS' 
mits  solar  heat  copiously  "  (also  pp.  64  and  78).  He  assumes 
"  that  the  superficial  stratum  of  air  proceeds  to  radiate  back 
to  the  earth  its  excess  of  heat "  (acquired  by  radiation  from 
the  earth),  and  that  it  is  thereby  more  chilled  than  the  superior 
strata  " — apparently  forgetting  that  if  it  radiated  to  the  earth 
it  must  do  so  also  to  the  upper  strata,  which  (in  like  manner) 
must  be  taken  as  radiating  upwards  and  downwards.  His 
hypothesis  is  therefore  utterly  worthless  for  the  purpose  of 
explaining  the  phenomena.  The  chilling  effect  of  air  descending 
from  the  upper  regions  appears  to  be  nearly  altogether  ignored 
by  Dr.  Wells ;  and  he  assumes  (p.  67)  "  that  clouds  act  as 
raddators  of  heat  to  the  earth,"  instead  of  merely  "  screening 
it "  from  extreme  chilling  "  etherial "  influences  (in  a  manner 
similar  to  the  "  raised  board  "  in  his  own  experiments) ;  and 
yet  he  admits  that  (p.  29),  "  During  nights  generally  clear,  if 
the  zenith  be  occupied  by  a  cloud  for  only  a  few  miriutes,  a 
thermometer  on  the  grass  will  rise  several  degrees."  A  cloud 
in  the  zenith  may  act  as  a  screen,  and  produce  such  a  result; 
but  its  influence  cannot  be  attributed  to  "  radiation  of  heat  to 
the  thermometer."  It  merely  interferes  to  diminish  the  chill 
from  above,  and  enables  the  heat  of  the  earth  to  regain  its 
ascendency  in  warming  the  surface. 


ON  THE  TEMPBRATUEE  AND  ANIMAL  LIFE  OF^ 

THE  DEEP  SEA. 
by  william  b.  carfentsb,  m.d.,  7.11.8. 

In  Four  Paets. — Pabt  IY. 

UEING  each  cruise  of  the  Porcwpine  samples  of  sea- 
water,  obtained  from  various  depths  as  well  as  from 
the  surface,  at  stations  far  removed  from  land,  were 
submitted  to  the  permanganate  test,  after  the  method 

of  Professor  W.  A.  Miller,  with  an  addition  suggested  by  Dr. 

Angus  Smith  for  the  purpose  of  distinguishing  the  organic 


matter  in  a  state  of  decomposition  from  that  which  is  only  decom- 
posaMe ;  with  the  result  of  showing  the  uniform  presence  of  an 
appreciable  quantity  of  matter  of  the  latter  kind,  which,  not 
having  passed  into  a  state  of  decomposition,  may  be  assimil' 
able  as  food  by  animals,  being,  in  fact.  Protoplasm  in  a  state 
of  extreme  dilution.  And  the  careful  analyses  of  larger  quan- 
tities collected  during  the  third  cruise,  which  have  been  since 
made  by  Dr.  Frankland,  have  fully  confirmed  these  results  by 
demonstrating  the  highly  azotized  character  of  this  organic 
matter,  which  presents  itself  in  samples  of  sea-water  taken  up 
at  from  500  to  750  fathoms'  depth,  in  such  a  proportion  that 
its  universal  diffusion  through  the  oceanic  waters  may  be  safely 
predicated. 

Until,  therefore,  any  other  more  probable  hypothesis  shall 
have  been  proposed,  the  sustenance  of  animal  life  on  the  ocean- 
bottom  at  any  depth  may  be  fairly  accounted  for  on  the  sup- 
position of  Professor  Wyville  Thomson,  that  the  Protozoic 
portion  of  that  Fauna  is  nourished  by  direct  absorption  from 
the  dilute  Protoplasm  diffused  through  the  whole  mass  of 
oceanic  waters,  just  as  it  draws  from  the  same  mass  the  mineral 
ingredients  of  the  skeletons  it  forms.  This  diffused  Proto- 
plasm, however,  must  be  continually  undergoing  decomposition, 
and  must  be  as  continually  renewed ;  and  the  source  of  that 
renewal  must  lie  in  the  surface'life  of  plants  and  animals,  by 
which  (as  pointed  out  by  Professor  Wyville  Thomson)  fresh 
supplies  of  organic  matter  must  be  continually  imparted  to  the 
oceanic  waters,  being  carried  down  even  to  their  greatest  depths 
by  that  liquid  diffusion  which  was  so  admirably  investigated  by 
the  late  Professor  Graham. 

Not  only,  however,  has  the  nutrition  of  the  abyssal  Fauna 
to  be  explained ;  its  respiration  also  has  to  be  accounted  for ; 
and  on  this  process  also  the  results  of  the  analyses  of  the  gases 
of  the  sea-water  made  during  the  Forcupine  expedition  throw 
very  important  light.  Samples  were  collected  not  only  at  the 
surface,  under  a  great  variety  of  circumstances,  but  also  from 
great  depths ;  and  the  gases  expelled  by  boiling  were  subjected 
to  analysis  according  to  the  method  of  Professor  W.  A.  Miller — 
the  adaptation  of  his  apparatus  to  the  exigencies  of  sliip-board 
having  been  successfully  accomplished  during  the  first  cruise 
by  Mr.  W.  L.  Carpenter.  The  general  average  of  thirty  analyses 
of  surface-water  gives  the  following  as  the  percentage  propor- 
tions : — ^5*1  oxygen,  54*2  nitrogen,  207  carbonic  acid.  This 
proportion,  however,  was  subject  to  great  variations,  as  will 
be  presently  shown.  As  a  general  rule,  the  proportion  of  oxygen 
was  found  to  diminish,  and  that  of  carbonic  acid  to  increase, 
with  the  depth:  the  results  of  the  analyses  of  intermediate 
waters  giving  a  percentage  of  22*0  oxygen,  528  nitrogen,  and 
26*2  carbonic  acid ;  whilst  the  results  of  analyses  of  bottom- 
waters  gave  19*5  oxygen,  52'6  nitrogen,  and  27*9  carbonic  acid. 
But  6o<<om-water  at  a  comparatively  small  depth  often  con- 
tained as  much  carbonic  acid  and  as  little  oxygen  as  inter- 
mediate water  at  much  greater  depths ;  and  the  proportion  of 
carbonic  acid  to  oxygen  in  bottom-water  was  found  to  bear  a 
much  closer  relation  to  the  abundance  of  animal  life  (especially 
of  the  more  elevated  types),  as  shown  by  the  dredge,  than  to 
its  depth.  This  was  very  strikingly  shown  in  an  instance  in 
which  analyses  were  made  of  the  gases  contained  in  samples 
of  water  collected  at  every  50  fathoms,  from  400  fathoms  to 
the  bottom  at  862  fathoms,  the  percentage  results  being  as  fol« 
lows : — 

750  fath.       SOO&th.    Bottom,  862  fath. 

17-8 17-2 

48-5 34-5 

33*7 48*8 


Oxygen 18*8. 

Nitrogen    49-3. 

CarbonioAcid   31-9. 


The  extraordinarily  augmented  percentage  of  carbonic  acid 
in  the  stratum  of  water  here  immediately  overlying  the  sea-bed 
was  accompanied  by  a  great  abundance  of  animal  life.  On  the 
other  hand,  the  lowest  percentage  of  carbonic  acid  found  in 
bottom  water— viz.  7*9— was  accompanied  by  a  "  very  bad 
haul."  In  several  cases  in  which  the  depths  were  nearly  the 
same,  the  analyst  ventured  a  prediction  as  to  the  abundance,  or 
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oiherwise,  of  animal  life,  from  the  propoiiion  of  carbonic  acid 
in  the  bottom-water ;  and  his  prediction  proved  in  every  in- 
stance correct. 

It  would  appear,  therefore,  that  the  increase  in  the  propor- 
tion of  carbonic  acid,  and  the  diminution  in  that  of  the  oxygen, 
in  the  abyssal  waters  of  the  ocean,  is  due  to  the  respiratory 
process,  which  is  no  less  a  necessary  condition  of  the  existence 
of  animal  life  on  the  sea-bed,  than  is  the  presence  of  food- 
material  for  its  sustenance.  And  it  is  further  obvious  that  the 
continued  consumption  of  oxygen  and  liberation  of  carbonic 
acid  would  soon  render  the  stratum  of  water  immediately  above 
the  bottom  completely  irrespirable — in  the  absence  of  any  anta- 
gonistic process  of  vegetation — were  it  not  for  the  upward 
diffusion  of  the  carbonic  acid  through  the  intermediate  waters 
to  the  surface,  and  the  dovmward  diffusion  of  oxygen  from  the 
surface  to  the  depths  below.  A  continual  interchange  will  take 
place  oU  the  surface  between  the  gases  of  the  sea-water  and 
those  of  the  atmosphere;  and  thus  the  respiration  of  the 
abyssal  Fauna  is  provided  for  by  a  process  of  diffusion,  which 
may  have  to  operate  through  three  miles  or  more  of  intervening 
water. 

The  varying  proportions  of  carbonic  acid  and  oxygen  in  the 
aurfoce- waters  are  doubtless  to  be  accounted  for  in  part  by  the 
differences  in  the  amount  and  character  of  the  animal  life 
existing  beneath ;  but  a  comparison  of  the  results  of  the  analyses 
made  during  the  agitation  of  the  surface  by  wind,  with  those 
made  in  calm  weather,  showed  so  decided  a  reduction  in  the 
proportion  of  carbonic  acid,  with  an  increase  in  that  of  oxygen, 
under  the  former  condition,  as  almost  unequivocally  to  indicate 
that  superficial  disturbance  of  the  sea  by  atmospheric  movement 
is  absolutely  necessary  for  its  purification  from  the  noxious 
effects  of  animal  decomposition.  Of  this  view  a  most  unex- 
pected and  remarkable  confirmation  has  been  afforded  by  the 
following  circumstance : — In  one  of  the  analyses  of  surface- 
water  made  during  the  second  cruise,  the  percentage  of  carbonic 
acid  fell  as  low  as  3*3,  while  that  of  oxygen  rose  as  high  as 
37*1 ;  and  in  a  like  analysis  made  during  the  third  cruise,  the 
percentage  of  carbonic  acid  was  5*6,  while  that  of  oxygen  was 
45*3.  As  the  results  of  every  other  analysis  of  surface-water 
were  in  marked  contrast  to  these,  it  became  a  question  whether 
they  should  not  be  thrown  out  as  erroneous;  until  it  was 
recollected  that,  whilst  the  samples  of  surface-water  had  been 
generally  taken  up  from  the  how  of  the  vessel,  they  had  been 
drawn  in  these  two  instances  from  abaft  the  paddles,  and  had 
thus  been  subjected  to  such  a  violent  agitation  in  contact  with 
Vhe  atmosphere  as  would  pre-eminently  favour  their  thorough 
aeration. 

Hence,  then,  it  may  be  affirmed  that  every  disturbance  of 
the  ocean-surface  by  atmospheric  movement,  from  the  gentlest 
ripple  to  the  most  tremendous  storm -wave,  contributes,  in  pro- 
portion to  its  amount,  to  the  maintenance  of  animal  life  in  its 
abyssal  depths — doing,  in  fact,  for  the  aeration  of  the  fluids  of 
their  inhabitants,  just  what  is  done  by  the  heaving  and  falling 
of  the  walls  of  our  own  chest  for  the  aeration  of  the  blood 
which  courses  through  our  lungs.  A  perpetual  calm  would  be 
as  fatal  to  their  continued  existence  as  the  forcible  stoppage  of 
all  respiratory  movement  would  be  to  our  own.  And  thus 
universal  stagnation  would  become  universal  death. 

Thus  it  has  been  shown  that  the  bed  of  the  deep  sea,  even 
in  the  immediate  neighbourhood  of  our  own  nhores,  is  an  area 
of  which  the  conditions  have  until  lately  been  as  completely 
unknown  as  those  of  the  ice-bound  regions  of  the  poles,  or  of 
the  densest  forests,  the  most  arid  deserts,  the  most  inaccessible 
mountain-summits,  that  lie  between  the  tropics ;  and  further, 
that  by  the  systematic  employment  of  the  sounding  apparatus, 
the  thermometer,  and  the  dredge,  almost  as  complete  a  know- 
ledge can  be  gained  of  those  conditions  as  if  the  explorer  could 
himself  visit  the  abyssal  depths  he  desires  to  examine.  Of  the 
important  discoveries  in  almost  every  department  of  science, 
but  more  particularly  in  what  Mr.  Kingsley  has  well  termed 
bio-geology,  which  may  be  anticipated  from  the  continuation 


and  extension  of  an  inquiry  of  which  the  mere  oommenoemeDt 
has  yielded  such   an   abundant  harvest,  the  speaker  felt  it 
scarcely  possible  to  form  too  high  an  expectation.     And,  in 
conclusion,  he  referred  to  the  systematic  and  energetic  prose- 
cution of  deep-sea  explorations  by  the  United  States  Coast 
Survey  and  by  the  Swedish  Government — the  results  of  which 
prove  to  be  singularly  accordant  with  those  now  briefly  ex- 
pounded— as  showing  that  other  maritime  Powers  are  strongly 
interested  in  the  subject ;  and  expressed  the  earnest  hope  that 
tbe  liberal  assistance  of  her  Majesty *8  Grovemment,  which  has 
already  enabled  British  naturalists  to  obtain  the  lead  in  this 
inquiry,  would  be  so  continued  as  to  enable  them  to  keep  it  in 
the  future.    In  particular,  he  called  attention  to  the  soggestion 
lately  thrown  out  by  M.  Alex.  Agassiz,  that  an  arrangement 
might  be  made  by  our  own  Admiralty  with  the  naval  autho- 
rities  of  the    United   States,  by- which   a  thorough   survey, 
physical  and  biological,  of  the  North  Atlantic  should  be  divided 
between  the  two  countries ;  so  that  British  and  American  ex- 
plorers, prosecuting  in  a  spirit  of  generous  rivalry  labours  most 
important  to  the  science  of  the  future,  might  meet  and  shake 
hands  on  the  mid-ocean. — Lecture  delivered  before  the  BoyaL 
Institution, 


WHAT  WAS  DONE  IN  THE  SEVERAL  BEITISH 
OBSERVATORIES  IN  1869. 

In  Foue  Pa&ts. — Paet  IV. 

Mr,  LasseWs  Observatory, 

R.  LASSELL  remarks   that   since  his   return  from 
Malta  he  has  almost  entirely  neglected  astronomy ; 
but  he  has  at  length  re-erected  his  2-ft.  equatorial, 
nearly  as  it  was  at  Starfield,  and  at  Bradstones.   He 
has  chosen  the  form  of  a  drum -dome,  as  possessing  greater  per- 
manence of  shape :  and  therefore  affording  greater  facility  of 
opening  and  shutting,  without  danger  of  the  shutters  being  set 
fast  by  increased  or  unequal  friction  by  warping.    Mr.  Lasaell 
thinks  that  the  greater  capacity  of  the  building  is  also  advan- 
tageous, by  its  securing  a  more  uniform  temperature.     The 
dome  revolves    on    six  8-in.   cannon  balls,   working  between 
cast-iron  channels,  the  sectional  curvature  of  which  is  6  in. 
radius.     The  lower  channel  is  screwed  to  a  ring  consisting  of 
two  strata  of  inch  and  a  half  deal  plank,  11  in.  broad,  cut  into 
lengths  of  3  ft.  6  in.,  and  bolted  together  with  the  end  joints 
alternating.     This  ring  is  secured  by  ^-in.  bolts,  built  in  the 
brickwork,  to  a  9-in.  circular  wall,  whose  interior  radius  is  14 
ft.  6  in.     The  upper  channel  is  screwed  to  the  under  sur&ce 
of  a  similarly  constructed  ring,  of  pieces  of  plank  3  in.  thick. 
This  forms  the  base  ring  of  the  dome,  on  which  are  supported 
three  other  lighter  rings  by  intervening  crosses,  these  lighter 
rings  and  crosses  being  respectively  made  out  of  1  in.  and  1^  in' 
plank.     Across  the  circle  of  the  uppermost  ring,  but  2  ft.  6  in 
from  its  centre,  is  laid  a  trussed  beam,  29  ft.  8  in.  long,  which 
carries   the   side-supports  of   the   horizontal   shutter,   distant 
4  ft.  8  in.,  and  extending  quite  across  the  building.  This  shatter, 
about  18  ft.  long,  travels  on  rollers  between  these  supports,  and 
when  withdrawn,  exposes  the  vertical  sky  from  the  circumfer- 
ence of  the  dome  to  2  ft.  6  in.  beyond  the  centre.     The  roof, 
principally  borne  by  the  trussed  beam,  and  having  no  mare 
inclination  than  is  necessaxy  for  carrying  off  the  rain,  is  covered 
(as  well  as  the  circumference  of  the  dome)  with  {  in.  deal  board 
in  two  strata,  which  finally  received  a  coat  of  well-painted 
canvas.     The  vertical  shutter  is  framed  of  wood  to  the  radias 
of  the  building,  travelling  on  two  large  pulleys  guided  by  a  rail, 
and  when  opened,  slides  within  that  part  of  the  dome  which  is 
adjacent  to  the  opening  on  the  preceding  side,  so  as  to  be  com- 
pletely out  of  the  way,  and  unaffected  by  wind,  however  violent. 
The  mode  of  carrying  on  the  dome  while  observing,  is  by 
attaching  a  light  pair  of  three-sheave  blocks  to  the  wall-plate 
and  base-ring,  the  end  of  the  rope,  or  fall  being  carried  to  a 
hook  or  belaying-pin  attached  to  the  observing  staircase.     The 
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facilities  for  opening^  and  closing  the  dome  are  by  this  constrac- 
tion  eminently  satiBfactory,  either  operation  being  performed 
in  less  than  one  minute,  without  any  irksome  exercise  of  mus- 
cular power. 

Mr.  Lassell  has  also  introduced  a  slight  variation  in  the 
mounting  of  the  telescope,  haying  substituted  a  cast-iron  frame 
for  the  mass  of  masonry  which  formerly  supported  the  upper 
part  of  the  polar  axis ;  which  renders  the  instrument  more 
capable  of  remoyal,  should  that  ever  be  required. 

He  is  glad  to  say  that  the  condition  of  the  telescope  on  this 
remounting  gives  him  the  greatest  satisfaction.  The  speculum 
has  been  laid  up  under  a  coat  of  varnish  for  more  than  eight 
years ;  yet  on  this  being  carefully  dissolved  off  with  a  little 
absolute  alcohol,  the  surface  reappears  with  no  sensible  deteriora- 
tion of  either  lustre  or  defining  power ;  and  Mr.  Lassell  sees 
minnte  points  of  light  and  the  surface  of  Jupiter  (barring  a 
little  abatement  of  his  own  visual  acuteness)  just  as  well  as 
ever.  He  is  inclined  to  think  this  size  of  telescope  the  very 
best  in  point  of  efficiency  that  can  be,  since  it  is  just  within  the 
power  of  one  observer  to  manage  it,  without  being  dependent  on 
an  assistant. 

Mr.  Lassell  is  afraid  that  he  cannot  promise  for  the  future 
to  be  a  very  active  observer ;  and  during  the  few  opportunities 
he  has  yet  had,  he  has  been  most  struck  with  the  phase  of 
Jupiter,  which  presents  this  year  an  aspect  more  distinguished 
by  a  profusion  of  narrow  sharp  belts,  together  with  on  the  whole 
a  more  uniform  aspect  from  day  to  day  and  from  week  to  week, 
than  used  formerly  to  be  present.  On  reference  to  a  pretty 
numerous  series  of  sketches  of  the  planet  which  Mr.  Lassell 
has  made  during  more  than  twenty  years,  he  is  struck  with  the 
variety  of  configuration  which  ha9  presented  itself,  without 
precisely  the  same  form  having  hitherto  recurred.  When  we 
reilect  upon  the  magnitude  of  these  colossal  changes  on  the 
surface  of  a  planet  of  so  vast  a  size,  we  cannot  help  being 
impressed  with  a  feeling  of  intense  admiration,  and  of 
curiosity  (if  that  were  of  any  avail)  to  know  how  they  are 
produced. 

Mr.  Huggins^s  Observatory, — In  the  autumn  of  1868,  numerous 
experiments  were  made  for  the  purpose  of  finding  a  method  by 
which  the  forms  of  the  solar  prominences  could  be  observed 
directly.  Several  new  arrangements  of  the  spectroscope  were 
constructed  with  this  object  in  view,  but  at  last  the  very  simple 
method  of  employing  a  wide  slit  suggested  itself,  and  on 
February  18,  Mr.  Huggins  succeeded  in  this  way  in  observing 
directly,  and  not  by  inference,  from  the  varying  length  of  the 
bright  lines,  the  outline  of  a  solar  prominence.  When  a 
spectroscope  of  only  moderate  power  is  employed,  Mr.  Huggins 
found  it  to  be  of  advantage  to  limit  the  field  of  view  of  the 
little  telescope  to  the  part  of  the  spectrum  where  the  light  of 
the  prominence  is  situated,  and  further  to  interpose  a  red  glass 
when  the  light  is  found  to  be  inconveniently  bright  to  the  eye.^ 
Other  experiments  were  carried  on  for  the  purpose  of  rendering 
the  solar  prominences  visible  without  a  spectroscope,  by  means 
of  the  property  of  selective  absorption  possessed  by  many- 
coloured  media,  a  method  which  presented  itself  to  Mr.  Huggins 
three  or  four  years  since.  The  problem  to  be  solved  was  to 
find  a  combination  of  media  which  would  absorb  light  of  all 
refrangibilities  except  precisely  that  of  0,  or  of  F.  A  large 
number  of  mineral  and  vegetable  substances  was  examined; 
the  most  promising  combination  which  has  been  found  consists 
of  a  solution  of  carmine  in  ammonia  which  cuts  off  nearly  all 
the  light  more  refrangible  than  G,  combined  with  a  solution  of 
chlorophyll  which  gives  a  band  of  absorption,  taking  away  the 
brighter  part  of  the  light  less  refrangible  than  G.  As  yet 
chlorophyll  has  only  been  obtained  in  a  state  in  which  the  band 
of  absorption  encroaches  upon  G,  and  weakens  the  light  of  the 
prominence.^ 

The  observations  in  this  observatory  were  interrupted  in  the 


^  Proe^tdingt  ^fik%  Bojfol  Soeietg,  rol.  zzvii.  p.  80I. 
*  Monihljf  Noticet,  rol.  xxx.  p.  86. 


autumn  by  the  necessary  preparations  to  lb  the  building  for 
the  reception  of  a  refractor  of  15  in.  aper!  '^re,  which  is  bein^ 
constructed  by  Mr.  Grubb  of  Dublin,  for  the  Boyal  Society,  by 
whom  it  will  be  placed  in  the  hands  of  Mr.  Huggins. — Annual 
Report  of  the  Ooundl  of  the  Boyal  Astronomiedl  Society. 


ON  THE   GOMPOSITION  OF  THE  WATBB  OF  THE 

IRISH  SEA. 

BY  T.  E.  THOAFB,  PH.D.,  A17D  E.  H.  MOBTOV. 

|HANKS  to  the  investigations  of  Forohhammer,  Yod 
Bibra,  Bischof,  and  others,  our  knowledge  concerning- 
the  nature  and  distribution  of  the  saline  constituent» 
of  sea  water  and  of  the  causes  of  the  variations  irt 
its  composition  as  observed  in  various  parts  of  the  world,  is 
tolerably  extensive  and  precise.  English  chemists,  however, 
have  contributed  next  to  nothing  to  the  general  stock  of  our 
information  on  this  subject.  This  is  not  a  little  remarkable, 
especially  when  we  consider  the  peculiarly  favourable  condition 
in  which  this  country  is  placed  for  researches  of  this  kind,  by 
reason  of  its  insular  position.  A  few  observations  by  John 
Davy,  made  in  the  course  of  his  long  voyages ;  two  memoirs  by 
Marcet  in  the  Philosophical  Transa^ions  for  1819  and  1822,  on 
the  temperature  and  saltness  of  various  seas ;  and  an  elaborate 
analysis  by  Schweitzer  of  the  water  of  the  English  GhanneU 
made  in  1888,  constitute  by  far  the  chief  portion  of  the  work 
done  in  this  direction  by  English  chemists.  The  chemical 
history  of  the  sea  is  mainly  to  be  derived  from  the  researches 
and  observations  of  chemists,  principally  French  and  G-erman» 
the  majority  of  whom  were  located  at  considerable  distances 
from  the  seaboard,  and  who  laboured  therefore  under  aU  the 
disadvantages  which  this  circumstance  necessarily  entails.  So 
far  as  we  can  learn,  the  water  of  the  Irish  Ghannel  has  never 
been  analyzed.  We  have  been  induced  therefore  to  undertake 
its  analysis  in  the  hope  of  supplying  information  respecting 
the  nature  and  extent  of  the  modifications  effected  in  the  com- 
position of  the  sea  by  its  proximity  to  our  coasts.  Accordingly, 
Gaptain  Temple,  of  the  Bahama  Bank  lightship,  kindly  col* 
lected  for  us  a  quantity  of  the  water  in  the  immediate  neigh- 
bourhood of  his  vessel.  The  vessel  is  situated  in  lat.  b4P  2V 
N.  and  long.  4^11'  W.,  seven  miles  W.N.W.  of  Bamsay,  Isla 
of  Man,  and  is  placed  nearly  equidistant  from  the  shores  of 
England,  Scotland,  and  Ireland.  During  the  greater  part  of  the 
day  a  strong  current  setting  in  from  the  south,  probably  from 
the  Atlantic,  flows  past  the  ship  into  the  North  Ghannel,  and 
thence  again  into  the  ocean.  The  water  therefore  taken  for 
analysis  was  originally  that  of  the  deep  ocean,  which  had  tra- 
versed almost  the  entire  length  of  the  Irish  Ghannel,  and  had 
consequently  been  exposed  to  all  the  influences  due  to  the 
neighbouring  sea-board,  and  to  the  influx  of  the  numeroua 
rivers  along  the  coasts. 

The  water  was  obtained  in  the  early  part  of  January,  1870  ; 
the  meteorological  conditions  at  the  time  of  collection,  and  for 
some  time  previously,  were  in  no  wise  remarkable.  The 
analysis  was  commenced  immediately  on  receipt  of  the  water. 
Its  specific  gravity  compared  with  distilled  water,  free  from 
air,  and  possessing  the  same  temperature,  was  found  to  be 

AtO°0 1-02721. 

Afcl5°  0 1-02484. 

These  numbers  differ  but  slightly  from  that  usually  aocepted 
as  representing  the  mean  specific  gpravity  of  the  water  of  the 
ocean.  The  water  of  the  Atlantic,  according  to  Yon  Homer, 
possesses  the  specific  gravity  1*02875  at  0^  0.;  that  of  the 
English  Ghannel  at  15*5°  was  found  by  Schweitzer  to  be 
1*0271 ;  on  nearing  the  laud  the  specific  gravity  fell  to  1-0268, 
Full  details  of  the  methods  of  analysis  employed  are  given 
in  the  original  paper.  The  following  synopsis  shows  the 
mean  results  of  the  determinations :  the  numbers  express  the 
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amount  of  the  varioDs  iagTedienta  id  1,000  grmmnes  of  the  sea- 

1.  Chlorine   1862650 

2.  Bromine   -06133 

3.  SiilplinrioAoid(80.) 2-59280 

4.  Lime  (toUl) -S7612 

6.  Cnldiim  Carhonate -01751 

6.  Magneais 203233 

7.  Miied  Alkaline  Chlorides 2718863 

8.  Fotaaiiimi 'SOISI 

9.  SodiDm : 10-lOSOO 

10.  FeiricOiidq -00465 

11.  AmmoDia -00011 

12.  NitrioAcid -00156 

13.  Fixed  Congeitaenta 33*83855 

These  inbatancea,  arranged  on  the  aasamptloa  that  the 
■trongeat  acid  ia  united  with  the  atrongeat  baae,  yield  the 
following  nninbera : — 

SodinmCUoride 26'.]3918 

Totasaium  Chloride -74619 

Hagneainm  Chloride   3-15083 

Hagneeiiia  Bromide   "07052 

HagDeainm  Sulphate  2-06608 

Uaigtiesiiim  Carbonate     tracee. 

Calcium  Sulphate 1-33158 

Cskiiim  Carbonate -OiTSl 

Lithinm  Chloride traoee. 

Ammonium  Chloride   -00044 

Uagaeainm  Nitrate -00207 

Silioio  Acid  trooea. 

FeiToos  Carbonate -00503 

3386946 

Amonnt  directlj  detormined 33'8S866 

The  water  employed  in  the  foregoing  analjais  was  collected 
in  midwinter.  It  becomes  interestiag  to  know  if  its  compo- 
sition is  nniform  daring  the  Tarions  seaaona  of  the  year.  For- 
tnnately,  we  can  offer  aoine  evidence  on  this  point.  In  Angnst, 
1865,  after  a  continnanoe  of  exceptionally  fine  weather,  one  of 
na  collected  some  sea-water  in  the  neighboarhood  of  the 
Sahama  Bank  Ughtahip,  and  determined  the  total  quan- 
tity of  iU  aaline  constitnenta,  together  with  the  amount  of 
chlorine  and  solpharic  acid.  The  proportion  of  solid  matter 
contained  in  the  water  of  the  Irish  Sea  is  somewhat  greater  in 
anmmer  than  in  winter — the  variation amonnting  to  00144 per 
cent, — bnt  the  relative  atnonnt  of  solid  matter  present  in  the 
-wat«r  of  the  Irish  Channel  is  invariably  less  than  is  contained 
in  the  water  of  the  Atlantic  Ocean  lying  between  the  same 
parallels. 

According  to  Forohhnramer,  the  mean  proportion  of  the 
leading  constitnents  of  the  water  of  the  Atlantic  far  away 
from  the  shore  is  as  follows : — 

ToUl 
CL  BO,.  ClO.  IlfO.  S>lt>. 

toSC;r™;}iii«  ■■  2362 ,,.  oms  ...  z™...  sb™ 

Eelativoamonnt  ...      100  ...  1119    ...  2-96     ...  1107     ...  181-10 

Arranged  in  this  manner,  onr  determinations  on  the  water 
of  the  Irish  Sea  give  the  following  proportions : — 

ToUl 
CI.  30..  CiO.  UfO.  Bdti. 

A^J:^(Snn.mer  18-7.6...     2187...      -     ...       -      ...     34<«2 

^■^,(^  Winter    18C27...    2161  ...0576...    2032...    83-838 

Bolatiye   f  ^""""^       lOO...  1167    ...     -    ...      -     ...  181-91 

Amonnt    [  yfi„^^^         100  ...  n63    ...809    ...1093    ...18209 

^Paper  read  hffore  tlic  Lilei-ary  and  PhdoaapJiieal  SodeUj  of 
Mnnfhetler. 


ON  THE  OEIGIN  OF  THE  WHITB  BLOOD- 
COEPUSCLES. 
HE  qnestion  of  the  origin  of  the  white  corpuaclas  of 
the  blood  is  one  to  which  it  is  by  no  means  easy  to 
give  a  aatiafiutory  reply.  That  they  are  fonnd  in 
large  nnmber  in  the  lymphatic  glands  as  well  as  in 
the  so-called  ductless  glands  represented  by  the  spleen  and 
thyroid  glands,  is  nndeniable ;  that  they  are  talcen  up  hy  llie 
blood  as  it  circnlates  tbrongh  these  glands  is  rendered  almost 
certain,  not  only  from  a  conaideratiaQ  of  the  anatomical  strae- 
tnre  which  has  been  so  beantifnlly  elucidated  by  the  r«searche« 
of  Goodsir,  Frey,  His,  Teichmana,  and  a  hont  of  others,  bat 
from  the  resnits  of  comparative  microscopical  reaearch  appLcd 
to  the  afferent  and  efferent  blood  respectively.  It  even  Kema 
probable  that  the  connective  tisane  of  the  whole  body  is  to  i 
certain  extent  subservient  to  the  prodnction  of  these  corpnaoles 
— if,  indeed,  it  be  true  that  the  fluid  of  the  lymphatics  contains 
corpnscles  before  it  has  traversed  any  lymphatic  gland  whatso- 
ever. It  has  long  been  admitted  that  the  liver  is  a  centre  fur 
their  formation ;  and  more  recently  the  same  fauction  has  been 
claimed  for  the  mnscles.  Btill,  no  attempt  has  been  made  to 
determine  whether  they  proceed  from  pre-existing  organiHmeof 
a  similar  nature,  or  whether  tliey  aro  generated  de  noi:o  in  the 
lymph.  A  tMmmnnication,  however,  has  lately  been  made  by 
Dr.  E^lein  to  Yirchow's  Archiv,  which  goes  far  to  show  ihat, 
they  result  from  the  fission  of  pre-existing  corpuscles.  Oathia 
Dr.  Klein  remarks  that,  in  the  blood  of  the  water-nent  or  triton, 
three  forms  of  white  corpneeles  can  be  diatingDiahed,  thon^h 
not  well  defined  from  each  other.  The  first  of  these  are  the 
well-known  granular  or  granulation  cells  ;  the  second  are  large, 
pale,  very  finely  granular  corpuscles ;  und  the  third  are  charac- 
terized by  their  very  small  sixe.  Ho  has  observed  three  modes 
of  division  to  occur.  In  the  first,  which  ia  frequently  visible  in 
the  granular  cells,  the  cells  assume  an  hoar-glass  form,  per- 
forming at  the  same  time  very  active  movements;  and  the  two 
halves  either  separate  entirely,  or  again  fuse  into  one.  In  the 
newly-formed  cells  a  nucleus  was  Bometimcs  perceptible.  In 
the  second  mode  the  white  corpuscle  forms  a  thin  transparent 
disk,  from  the  periphery  of  which  a  projection  is  given  off, 
which  contains  a  distinct  nnclens ;  the  projection  enlarges,  and 
becomes  gradually  detached,  whilst  the  disk  again  assnmfa 
its  original  global er  form,  and  crecpa  away.  The  third 
mode  resembles  that  already  described  by  Professor  Strieker 
in  tbc  case  of  the  migrating  corpuscles  of  the  tongae 
or  cornea  of  the  frog,  and  consiets  simply  in  the  pinching 
off  of  a  minute  particle  of  the  protoplasm,  which  then 
takes  on  separate  growth,  and  becomes  a  new  corpuscle. 
Dr.  Elein  states  that,  in  the  corpuscles  of  the  blood  of  the 
triton  at  least,  division  may  occur  more  than  once  in  the  same 
cell,  whilst  the  process  may  be  accomplished  in  either  of  Uie 
preceding  modefl.  He  has  noticed  similar  phenomena  in  the 
Mood  of  the  frog.  In  man,  however,  cvon  at  a  temperalnre  of 
100°  Fahr.,  division  by  tie  pinching-off  process  ia  rare.  We 
need  scarcely  remark  how  important  these  observations  are  ia 
reference  to  the  rapid  multiplication  of  cella  in  abscesses,  and 
in  various  pathological  formations  ;  and  how  they  snpply  a  de- 
ficiency in  onr  knowledge  of  these  subjects,  which  has  long  been 
fdt. — Lancet. 


A.  Swedlah  Bohool-room. — We  ar?  informed  that  M.  Pahnehjelni. 

the  Svedieh  Commissioner  for  the  forihsoming  series  of  Annaal  Inter- 
national EihibitionB,  haa  applied  for  pcrmisHion  to  ciliibit  a  full.sii#l 
model  o(  a  Bchool-toom,  just  as  it  oii^ta  in  tha  oonntcy  pari^hw  in 
Sweden,  with  all  tbe  books,  maps,  apparataa,  forms,  desks,  Ac,  in 
order  to  give  a  complete  idea  of  the  Swedish  «j8tem  of  elemenlary 
inatraction.  Her  Majeaty'a  Commissioners  vill,  there  can  be  ne 
dodbt,  glad!;  place  a  infficient  spaoa  at  tho  disposal  of  ths  SK-ciUth 
CommiBSioner  for  so  intereatinff  an  exhibit.  It  is  to  be  hoped  that 
enconragement  will  be  given  to  other  countriea  to  follow  this  excellent 
eiample.  An  easy  compariBOn  of  international  applianocs  for  cdae.i- 
tional  puTposea  would  bo  moat  nsefal  to  vinitora  to  the  Eihibitlon,  and 
would  be  beneEoial  and  stimolating  to  the  ooontriaa  eihiWtinjj. 


Aptil  18,  1870.] 
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AI>DITI02(S  TO  THE  MENAQEBIE  OF  THE  ZOOLOGICAI.  GASDENS,  BEOEKT'S  FABK. 

]?rom  April  9rd  io  9th,  1870. 


Name. 

Country. 

How  obtained. 

1 

Where  p!aoed  in  Gardens.  • 

i 

1  Indian  Fjthon  (Python  molaxofl)  

1  Blaok-fronted  Lemnr  (Lemur  nigrifrons) 

6  Cnming's  OotodonB  (Ootodon  Cnmingi)     

1  Spotted  Hyiena  (Hyena  orocnta) 

1  Slotli  Bear  (Melursua  labiatns)  

1  Lanner  Falcon  (Faloo  lanarins) 

1  Oapiatrated  Squirrel  (Sdnras  oapistratna)   

1  Grey  Squirrel  (Soinms  oinereas)    

1  Kinkftioa  (Cemoleptef*  oandiTolyxilQp)  .....:...,..... 

India 

Madagascar 

Deposited  by  the  Hon.  B.  Fitzpatrick  ... 

Deposited  by  Lieat.-Col.  Addison 

Bom  in  the  Menagerie   

Beptile-hoaso 

Monkey-hoose 

Small  Mammal  House 

Camiyora-dens 

Ditto 

Falcons'  Ayiary 

Small  Mammal  House 

Ditto 

Ditto 

Ditto 

Presented  by  Gapt.  D.  P.  Murray 

Pnrohaflecl . 

India 

Egypt   

North  America 

Ditto 

Demerara 

Ditto 

Ditto 

Deposited  by  the  Bev.  C.  Kingsley  

A  GEOLOGICAL  DREAM   ON   SKIDDAW. 

BY  J.   CLIFTON  W4.BD,  P.G.S. 

In   Three    Pabts.  —  Pajblx   I. 

|NE  hot  day  in  Angnst,  I  lay  dreamily  gazing  upon 
the  wide  and  beaatiful  prospect  seen  from  the  sum- 
mit of  Skiddaw.  Looking  eastwards,  over  the  wild 
track  of  Skiddaw  forest,  the  rearward  slope  of 
Saddleback  catches  the  eye ;  then  the  mountains  around  IJlleB- 
water,  and  Helvellyn  overtopping  all ;  southwards,  ridge  seems 
to  rise  beyond  ridge  in  endless  snccession,  while,  immediately 
below,  though  half-hidden  by  the  foreground,  lie  nestled 
Keswick  Yale  and  Keswick  Lake,  and  like  a  twin  sistpr  to  the 
last,  the  placid  waters  of  the  rirer-like  Bassenthwaite,  beyond 
which,  to  the  west  and  south-west  is  the  sea-skirtiug  plain 
with  the  smoking  towns  of  Workiugton  and  Maryport,  and 
sparkling  in  the  sun,  on  the  dim  horizon  beyond  the  sea,  are 
Scotland's  coast  and  Scotland's  mountains,  where 

"  Huge  Oriffel's  hoary  top  ascends, 
By  Skiddaw  seen." — Wordsworth. 

As  xuy  eyes  took  in  this  wide  and  varied  view,  my  mind 
looked  back  to  former  days,  days  of  old,  old  times,  when  Skid- 
daw was  not,  nor  the  sweet  lakes  bathing  its  feet ;  ere  Scawfell 
had  raised  its  head  in  proud  pre-eminence,  or  Helyellyn  looked 
down  on  calm  Tbirlmere;  when  all  the  land  was  hidden 
beneath,  ocean's  broad  expanse,  or  was  held  in  the  icy  grasp 
of  an  Arctic  winter.  Thus  pondering,  I  fell  into  a  deep  slumber, 
and  as  I  slept  I  dreamt. 

Now  it  seemed  to  me  in  my  dream  as  if  I  were  carried  away 
from  this  earth,  and  that,  seated  upon  some  soft  white  billowy 
cloud,  X  travelled  through  the  air.  The  powers  of  my  mind 
also  seemed  greatly  enlarged ;  so  that,  whereas  formerly  I  could 
see  bnt  some  twenty  or  thirty  miles  distant,  now  I  saw  over  an 
area  equal  to  the  whole  of  England,  and  not  only  so,  but  saw, 
when  so  my  mind  inclined,  even  into  the  very  minntiss  of  this 
wide  prospect. 

With  these  feelings  of  being  carried  into  space,  there  ca&e 
upon  me  others  also  of  being  wafked  back  through  time,  into 
ages  long  since  gone  by.  And,  with  this  new  sensation,  all 
temporal  things  seemed  to  vanish,  and  a  thick  mist  and  vapour 
to  take  their  place.  Long  time  I  tried  with  wishful  eyes  to 
pierce  this  veil,  for  in  my  inward  consciousness  I  felt  that 
behind  it  was  hidden,  what  we  in  our  poor  nature  would  call 
the  beginning  of  days. 

At  last  the  mist  rolled  back,  but  my  eyes  were  as  yet  un- 
accustomed to  the  novel  sight,  and  the  dimness  that  prevailed 
around  would  not  allow  me  to  distinguish  land  from  sea; 
and,  though  I  could  faintly  discern  among  the  waters  in- 
distinct reefs  of  animals  of  a  low  type,'  I  could  not  as  yet 
determine  whether  these  were  the  only  inhabitants  of  the  earth 
or  not.^ 

1  Fbraminiftrs,  rooh  u  Bozoon  Canadente  of  tbo  Leorentian  Period. 

»  Thia  '*  Dveani "  ia  en  attempt  at  a  sketch  of  the  geological  history  of  Bagfenc^, 
«o  far  ■•  it  is  at  present  known ;  aud  the  aathor  wonld  wieb  it  to  be  olearlf  ooder* 
fctood  that  he  by  no  means  intends  to  a'sert  either  that  foraminifers  were  the  ikst 


Age  after  age  roUed  on,  and  yet  no  land  was  distinctly  seen, 
though  here  and  there  were  shallows,  and  the  white  breakers 
seemed  dancing  on  some  half-risen  tract,  while  afar  off,  in  the 
dim  horizon,  the  outline  of  a  shadowy  continent  attracted  the 
eye.  It  seemed,  too,  as  if  the  waters  were  charged  with  sedi- 
ment borne  from  this  far  off  land,  which  being  deposited  on 
the  ocean's  bed,  inclined  in  parts  to  raise  it  to  the  surface ;  for 
here  and  there  was  a  low  sand-bank,  an  embryo  land,  against 
which  lashed  the  wild  waves,  and  over  which  ever  and  anon 
some  black  cloud  sailed,  whence  rain-drops  fell  and  left  their 
tiny  imprint  on  the  sand.  Other  traces  of  life  at  last  dawned 
upon  my  yet  bewildered  sight,  worms  burrowed  in  the  sand,  and; 
sea-weed-like  zoophytes  flourished  in  the  shallows.^  These  were 
all  the  forms  of  life  I  could  distinguish ;  but  my  sight  was  still 
weak  and  dim,  for  my  newly  acquired  powers  sat  strange  upon 
me,  and  like  a  man  stepping  from  a  dungeon  into  the  broad 
blaze  of  day,  I  was  for  a  while  blinded  and  confused  by  the 
mighty  prospect  spread  before  me.  As  time  wore  on  and  I 
became  gradually  more  used  to  the  scene,  new  forms  of  life 
appeared,^  sea- weeds  rose  and  fell  with  the  waves,  shrimps  and 
curious  three-lobed  crustaceans  ^  abounded,  pen-like  hydrozoa,^ 
fixed  by  their  bases  in  the  sand,  waved  to  and  fro,  while  shells 
and  corals  every  here  and  there  were  seen. 

Indistinctly,  I  now  saw  in  my  dream  what  appeared  like  a 
ridge  of  land  running  east  and  west  through  the  northern  part 
of  our  present  Devon  and  Cornwall,  and  separating  the  northern 
from  the  southern  seas.  It  would  seem  as  if,  through  the 
long  period  that  had  already  passed,  some  action  from  below 
had  caused  a  gradual  sinking  in  the  ocean's  bed,  to  compensate 
for  the  fiUing  up  by  deposition  of  current-borne  sediment  and" 
organic  material,  and  thus,  generally^  no  permanent  land  was 
formed.  But  now  it  seemed  as  if  some  hidden  giant  were  rousing 
himself,  and  endeavouring  to  shake  off  the  load  of  waters,  for 
in  many  parts  I  saw  violent  commotions  take  place  in  them,, 
and  every  here  and  there  volcanic  islands  appeared,  from  which 
vast  quantities  of  ashes  were  showered  forth  and  fell  into  the 
surrounding  sea,  while  currents  of  liquid  lava,  in  many  cases,, 
flowed  over  the  ocean's  bed.^  Through  a  long  period  this 
action  went  on,  now  at  one  spot  aud  now  at  another,  until, 
finally,  the  power  from  below  seemed  to  have  gained  the 
mastery,  and  dry  land  appeared  in  several  parts.^  Slowly, 
indeed,  was  it  upheaved,  and  many  were  the  efforts  of  the 
defeated  ocean's  waves  to  destroy  it  as  it  rose ;  but  now,  at 
last,  it  stood  forth,  the  first  and  earliest  distiiict  trace  that  I 
bad  seen  of  future  England ;  and  as  I  gazed,  methonght  I  heard 
the  dash  of  ocean's  baffled  waves  upon  that  diff-girt  shore,  and 
the  gentle  music  of  the  running  streams  bearing  tribute  to  the 


inhabitants  of  onr  earth,  that  seaweeds  and  worms  alone  existed  in  Csmbiian 
times,  or  th»t  reptiles  dated  only  from  Catbonireroas,  and  mammals  from  Triasstc 
times.  There  may  yet  be  discovered  reptilian  snd  mammalian  remains  in  the  oldest 
sedimentary  rocks  of  which  we  hare  an j  knowledge,  for  it  is  not  unlikely  that  tho 
period  of  time  since  the  Cambrian  may  be  but  ehort  as  eompared  with  that  of  the- 
world's  eziatence  in  pie-CaiLbrian  times. 

*  Cambrian  Period.  *  iMwtT  Silarian  Period. 

8  Trilobitee.  *  Graptolites. 

7  Yohnodo  lava  and  ithei  of  Loner  Silarian  age  in  Wales  and  Camberland. 

8  Mid-Silorian  times. 
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tnonarch  ocean;  yet,  M  far  as  mj  powers  could  oacertaia, 
fltere  seeined  to  be  no  irarbling  of  sweet  birda,  no  noisy  clamour 
of  Beafoirl,  no  howling  of  wild  beut,  no  bnay  hum  oF  inaect ; 
fiatnre  inanimate  reigned  aapreme,  and  natare  anim&t-e  aeemed 
Tet  aaleep. 

Time  at  length,  bowefer,  appeared  to  be  working  a  change 
upon  this  early  land,  and  gradnally,  yet  anrely,  it  for  the  moat 
part  aaulc  bene&th  the  ocean,  and  the  proud  wavea  rolled  freelj 
o'er  the  spot.  • 

Long  time*  did  the  waters  prevail,  and  in  them  bfe  increased 
and  maltiplied.  Corals  in  many  parts  abonnded,  and  abells  of 
diverse  form,  bat  specially  equal-sided  ahellB.'"  There  were 
also  sea-liliea  and  atar-fish,  while  the  three-lobed  crastaceaQs 
before  mentioned  seemed  to  be  on  the  wane,  their  place  being 
taken  by  hage  lobater-like  creatarea."  And  now,  for  the  first 
time,  I  began  to  perceive  Gah  animming  about,  strangely  shapen 
fish'^  in  aootb,  ivith  bony  armonr  and  nneqnally  lobed  tails. 
These,  with  the  giant  lobsters,  shared  the  sovereignty  of  the 
seas.  The  pen-like  zoophytes,  which  lately  bad  been  so  nnme- 
roas,  were  wholly  gone,  their  place  being  occupied  by  many 
new  and  varied  forma. 

And  now,  too,  I  aaw  in  my  dream,  that  while  sonth  of  the 
east  and  west  land  barrier,  many  kinds  of  marine  life  aboonded 
in  a  clear  and  open  sea,  subject  from  time  to  time  over  the 
area  of  the  present  Cornwall  and  Dsvon  to  volcanic  outburstB; 
to  the  north  of  it  there  were,  in  the  district  of  South  Wales, 
many  sboala  and  much  oscillation  in  the  sea-bed,  ao  that  large 
^etDories  and  freshwater  lakes  at  different  times  ocenpied  this 
particnlar  tract,  while,  finally,  land  of  considerable  height 
reappeared  in  the  aame  quarters  a,a  before  (fforth  Wales  and 
Cumberland],  with  the  addition  of  some  about  England's 
centre.'*  Doim  from  the  mountains  rolled  streams  and  rivers, 
carrying  material  which  was  swept  far  out  into  the  wide  ocean, 
while  round  the  coast-line  were  heaped  np  vast  shingle-beda 
worn  from  the  mgged  cliffs. 

And  now  a  new  sight  strikes  my  eye.  Yon  monntain-tops 
are  cased  in  snow;  an  icy  coldness  chills  the  air;  and  the 
whole  land  seems  bonud  in  winter's  steady  grasp.  Rivers  of 
ice  now  fill  the  valleys  where  water  played  and  leapt  before, 
and  from  their  ends  ice-islands  float  far  over  ocean's  tra^t. — 
PamphM,  puhlitTted  by  Trahner  §■  Co, 


EEPOfiT  UPON  DEEP-SEA  DEBDGINGS  IN  THE 
GULF  STREAM. 


■HE  following  remarks  appear  in  the  form  of  a  review 
of  the  thirteenth  number  of  the  Bulletin  of  the 
Mmeum  of  Oompai'ative  Zoology,  and  are  of 
especial  interest  at  the  present  moment,  when 
Dr.  Carpenter's  Beport  is  passing  through  our  pages. — 
[Ed.  8.  0.2 

This  Dvnber'of  the  Bulletin  snma  up  the  results  of  the 
different  expeditions,  and  is  also  especially  valaable  for  many 
■lovel  and  interesting  observations  upon  geological  and  zoologi- 
cal questions.  According  to  Professor  Agassiz,  the  fauna  of 
the  reef,  oonsistiag  mainly  of  corals,  extends  to  10  fathoms 
only.  The  second  zone,  "  a  muddy  moss  of  dead  and  broken 
abells,  broken  corals,  and  coarse  coral  sand,  is  cbiefiy  inhabited 
by  worms  and  sach  shells  as  by  their  nature  seek  soil  of  this 
obaracter,  with  a  few  small  pieces'of  living  corals,  some  Hal- 
oyonariana,  and  a  good  many  Algie."  This  extends  seaward 
"from  a  few  miles"  off  Cape  Florida  to  "twenty  miles  and 
more  off  Cape  Sable."  "  A  third  region,  or  zone,  beginning  at 
a  depth  of  abont  SO  or  60  fathoms,  and  extending  to  a  depth 
of  from  200  to  250  fathoms,  constitutes  a  broad  slanting  table- 
land, beyond  which  the  sea-bottom  sinks  abruptly  into  deeper 

'"  Br*chiDpodi. 


waters.  The  floor  of  this  zone  is  rocky.  It  is,  to  fact,  a  lime- 
stone conglomerate,  a  kind  of  lamaohelle,  composed  entirely  of 
the  remains  of  organized  beings,  animals  now  living  upon  ita 
sarface."  Algse  are  hot  sparsely  represented  upon  the  plateau, 
and  thongh  the  animals  are  abundant  the  species  are  generally 
of  small  size,  and  belong  to  genera  either  identical  or  closely- 
allied  to  those  of  the  Cretaceous  period.  The  deep  sea  proper 
beyond  this  zone  lies  upon  "  a  uniform  acenmnlatlon  of  thick, 
adhesive  mud,  with  a  variety  of  worms  and  euoh  shells  as  seek 
muddy  bottoms."  Professor  Agassiz  thinks  that  if  the  bottom 
in  these  depths  was  rocky,  animal  life  would  be  "  as  varied 
and  as  numerous  comparatively  as  are  the  Alpine  plants  on  the 
very  limits  of  perpetual  snow." 

With  reference  to  geology.  Professor  Agassiz  Bays  that  he 
infers  from  the  character  of  the  aea  bottom  that  probably  none 
of  the  layers  of  atratified  rock  on  the  surface  of  the  globe 
"  have  been  formed  in  very  deep  waters,"  but  around  the  shore- 
lines of  the  ancient  continents,  which  have  been  subject  only 
to  comparatively  slight  changes  of  level  after  they  were  once 
elevated  above  the  primeval  ocean. 

lu  the  main  bearing  of  this  oonclnaion  Professor  Agaasiz 
agrees  with  Dana's  theory  of  the  gradual  development  of  con- 
tinents, a  view  which  of  late  has  been  stee.dily  gaining  in 
adherents,  especially  in  this  country.  The  stattmeut,  however, 
that  probably  no  stratified  rock  baa  been  formed  in  deep  water 
ia  open  to  serious  objections.  The  chalk,  the  Nnmmnlitic 
limestone,  the  Eozoonal  limestone,  and  others  of  like  constitu- 
tion are  composed  in  great  part  of  foramiuifcrous  animals 
especially  fitted  to  flourish  at  great  depths,  and  probably,  so 
far  as  we  can  judge  from  soondings  and  dredging.i,  covering  at 
the  present  day  a  large  portion  of  the  Atlantic  bottom. 

The  deacripUon  of  the  physical  contrast  between  the  shelTing 
of  the  Florida  shore  and  the  abruptness  of  the  Cuban  side 
and  Bahama  reefs,  with  the  minute  analysis  of  the  formation 
and  disintegration  of  the  rocks  of  the  Doable-beaded  Sbot 
Key,  Salt  Key,  and  others,  will  be  read  with  the  greatest  in- 
terest by  all  geologists.  We  could  not  do  jastice  to  thia  part 
of  the  publication  without  quoting  several  entire  pages,  and 
this  we  have  not  space  for. 

Generally  speaking,  the  Keys  are  formed,  according  to  Pro- 
fessor Agassiz,  of  fine  coral  sand,  which  is  washed  up  on  to 
the  higher  shallower  parts,  and  forms  banks,  upon  which  accu- 
mulate a  conglomerate  of  broken  shells,  corals,  and  coarse 
oolithes  to  the  height  of  high-water  mark.  Tpon  tbts  foon- 
dation  rock  reposes  another  accumulation  of  similar  material, 
distingnisbed,  however,  by  the  steep  inclinations  of  the  beds 
which  rise  to  the  height  of  12  or  15  ft.  These  last  furnish  the 
fine  material  which  is  swept   away  by  the  wind   to  form  sand- 

The  more  homogeneous  limestones  are  formed  in  the  less 
exposed  places,  and  Professor  Agassiz  mentions  that  these  are 
"  frequently  as  hard  as  the  hardest  limestone  of  the  secondary 
formation." 

The  author  then  passes  to  the  consideration  of  the  develop- 
ment of  corals,  and  states  that  these  invesUgations  have  led 
him  to  regard  the  Actiniana  as  the  lowest,  the  Madreporarions 
next,  and  the  Halcyonarians  as  the  highest  among  the  corals. 
Among  the  Madrepores  tl^  sequence  of  the  genera  is  Tur- 
binolia,  Fungia,  Aatrtea,  and  Modrepora.  "Young  Astrteans, 
before  assuming  their  solid  frame,  are  Aotiuia-like ;  their  first 
coral  frame  is  Tnrbinolia-like,  and  from  that  stage  they  pass 
into  a  Fnngia-like  condition,  before  they  assume  their  oharac- 
teriatio  Astrs9au  features."  It  is  next  proved,  that  the  suc- 
cession of  types  in  geological  times,  and  their  bathymetrical 
distribution  from  the  deepest  water  to  the  shallow,  corre-^ponda, 
so  far  as  the  Madreporariana  are  concerned,  to  the  succession 
in  rank  of  the  adulb  types  as  determined  by  different  phases 
of  their  development.  Thus,  both  as  regards  rank  in  classifi- 
cation, and  the  succession  of  the  different  phases  of  develop- 
ment, as  well  as  the  successive  appearance  of  types  in  tha 
progress  of  geological  time,  and  the  vertical  distribution  of 
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A    NEW    ZEALAND    UNDEKGROUND    PAEASITE    {DACTYLANTSUS    TAYLORI). 

Fia.  1,  Spike,  natanl  uze;   Fiaa.  2  and  3,  StomenBi   Fia.  4,  Poll«n,  ill  majDifiedi    Fia.  5,  Spike,  natural  si 
Fios.  6,  7,  and  8,  Floners,  modified. 


tliese  tjpes  on  the  aeaehore,  the  Tarbinolian  t;pa  ia  fomnd  first, 
and  is  followed  in  aaocesnoa  b;  the  Fongian,  the  AatroiaD,  aiiid 
the  Madreporian  types.  These  viewB  rIbo  seem  to  he  in  accord 
with  those  of  Alexander  AgasBiz,  who,  ae  previously  cited, 
comp&res  the  deep-nater  Echinoids  to  the  Cretaceous,  and 
those  of  intermediate  depths  to  tertiary  genera.  lb  would 
seem,  therefore,  if  the  latter  bo  true,  that,  a  priori,  the  former 
wonid  oeqnire  a  still  higher  degree  of  prohabiUty,  so  far  as  the 
agreement  of  the  snccession  in  time  and  depth  is  concerned. — 
Ameriean  Naturmligl,  March. 


DACTYIiANTHUS  TAYLORI. 

■HE    figure    illastrating     the    remarkable     parasitic 
plant    dcEcribed    in    Ur.  Taylor's    book    on    New 
Zealand,  which  we  promised  to  reproduce,  appears 
above.     Mr.   Taylor  gives    the    following   descrip- 
tion  of  it !  — 

"  This  tingolar  plant  is  a  paraiita  wbioh,  unlike  others  fomid  on 
bianohes,  Kttaahes  iUelf  to  Uie  roots  of  treei,  and  blooms  nnder- 
gnand,  thangh  a  few  of  tbe  flowere  oocasionftllr  appear  above  the 
anrfaca.  The  nativea  say  it  is  allied  to  the  Freioenetia  {kie-kie) ;  it 
oertainly  bean  some  resemblance  in  foim  to  the  tawfra,  the  flower  of 
the  lie-kie,  which  ma;  aooonnt  foT  its  being  iiken«d  to  it ;  bat  in 
every  other  respeot  it  ie  quite  different,  having  no  leaves,  but  the  italb 
is  ooTOred  with  brown  scaleH ;  the  petals  of  tbe  flower  are  slightly 
tingad  with  pink  in  tha  centre,  but  in  general  they  are  of  a  dirt;  white 
or  brown  colour,  and  tranapareiit ;  the  stamens  are  white  ;  the  flowers 
have  a  strong  smell,  partly  fragrant,  thoogh  earthy  and  unpleasant.  This 
plant  forms  a  large  eicresoence  on  the  root  of  the  Tataka  pittosponim, 
whioh  is  oovmed  with  warti ;  these  inoraase  and  become  bnds,  a  dosen 
or  more  flowan  are  often  on  one  stem.    1  first  met  with  it  on  a  monn- 


t^Q range  near  Hikurangi,  returning  from  Taupo,  andnoUoed  it  growing 
amongst  the  coots  of  a  tree  near  tbe  path.  I  tried  to  discover  its 
root,  bnt  in  vain,  not  having  anything  but  a  pocket-knife  to  dig  with  ; 
hawevei,  I  seonred  one  flower  and  its  stalk,  whioh  appeared  above  the 
sarfaoe.  Mr.  Nairn,  a  settler,  told  me  he  had  seen  a  similar  parasite 
in  the  forest  at  the  base  of  Hoont  Taranaki  ;  this  was  also  attached 
to  the  root  of  a  tree,  and  had  a  number  of  flowers  upon  it  of  a  light 
blue  colour.  Mr.  Williamson  afterwards  brought  me  another  epeoi- 
men,  whioh  he  had  found  in  clearing  some  ground.  The  whole  plant 
and  flowers  were  entirely  covered  with  vegetable  mould ;  the  stem 
between  tbe  bracts  was  at  u  rosty  brown;  tliere  were  twenty-Gvo 
flowers  open  at  onoe,  another  eiorescenoa  had  eighteen.  He  states  the 
odoDC  of  one  plant  was  something  like  that  of  a  ripe  melon,  whilst 
the  other  bad  ^so  a  disagreeable  earthy  smell." 


REVIEWS   OF   BOOKS, 

The  Omillioeavria :  an  ElemetUai-y  Study  of  the  Sonee  of 
Fierodaetylee,  niade  front  Foaeil  BemaiTit  found  in  the  Cam- 
bridge  Vppei'  Greenland,  and  arranged  in  the  Woodtoardian 
Mvtewn  of  the  University  of  Canibi-idge.  By  ElAJUir  Govibr 
Seelet,  of  St.  John's  College,  Cambridge.  Cambridge: 
.Deighton,  Bell,  &  Co.     London :  Bell  &  Daldy.     1870. 

MR.  SHELBY'S  essay  on  the  Ornithosaoria  vriU  be  fjund 
to  he  an  exceedingly  valoable  addition  to  the  library  of 
tbe  student  of  Palaeontology.  It  forms  a  part  of  the  Catalogue 
of  the  Woodwardian  Mnseam  which  Professor  Sedgwick  is 
having  prepared.  This  Catalogue  is  planned  in  three  parts : 
the  first  being  an  index  to  the  specimens ;  the  second,  a  series 
of  memoirs  npon  the  orders  and  classes  of  animals  oonceming 
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which  new  knowledge  is  afforded  by  the  specimens ;  the  third,  ! 
a  series  of  memoirs  of  species    in    the  collection  which  are 
unknown  to  scientific  writings.     The  present  memoir  belongs,  ' 
therefore,  to  tho  second  part  of  the  Catalogue. 

After  giving  the  views  of  Cavier,  Qoldfass,  Wagner,  Yoa 
Meyer,  and  others,  9m  tka  organization  of  the  Ornithosaoxi^ 
the  author  gives  his  own  theory  oa  th«  snbject,  namely,  that 
their  organization  was  essentially  that  of  htrds;  at  the  same 
time,  that  in  the  details  of  their  organization  they  were  dis- 
tinct. They  form,  in  fact,  a  new  sab-class  of  vertebrates  of 
equal  value  with  the  class  of  birds. 

The  specimens  are  described  in  the  order  of  limbs,  vertebral 
column,  and  cranium,  the  descriptions  forming  tog«tiber  an  ad- 
mirably elaborated  account  of  the  comparative  anatomy  of 
this  groop  of  the  animal  kingdom.  Twelve  plates  of  littograpks 
illustrate  these  descriptions. 


Alpine  Flowers  fiyi'  English  Gardens.  By  W.  Robinson,  FJi.S., 
Author  of  th*  "  Parks,  Promenades,  and  Gardens  of  Pkris.** 
London :  John  JHurray.     1870. 

THIS  is  a  handsome  volume,  written  to  encourage  the  culti- 
vation of  Alpine  flowers  in  our  rock-gardens.  The  greater 
part  of  it  consists  of  descripttoos  of  the  choicest  mountain 
flowera  from  the  horticulturist's  point  of  view.  The  first  part 
treats  of  the  formation  and  arrangement  of  rock-gardeas«  and  is 
full  pf  desirable  information  Through  the  whole  volume 
the  author  shows  a  ieal  for  his  subject  which  will,  of  itself, 
probably  go  far  to  make  disciples  of  many  of  his  readers.  He 
strongly  combats  the  notion  that  Alpine  flowers  cannot  be 
cultivated  in  lowland  regions.  After  describing  their  homes  in 
eloquent  language,  he  continues : — 

"  Bat  let  it  not  for  a  moment  be  aapposed  that  these  conditions  are 
indiapensable  for  their  growth !  The  reason  that  they  predominate 
in  these  very  elevated  regions  is,  that  no  taller  vegetation  can  exist 
there.  Were  these  places  inhabited  by  trees  and  shrabs,  we  shoold 
yet  find  Alpine  plants  among  them ;  bat  much  fewer  than  in  the  rooky 
fields  where  they  reign  supreme.  Thus  many  plants  foand  on  the 
high  Alps,  and  popularly  considered  to  grow  only  within  sight  of  or 
among  fields  of  snow,  are  met  with  in  open  rocky  or  bare  places  at 
mnch  lower  elevations.  Oentiama  vema,  for  example,  is  one  of  the 
loTeliest  gems  in  the  Flora  of  the  Alps,  often  flowering  late  in  the 
snmmer  when  the  snow  thaws  on  a  h-gh  mountain ;  yet  it  is  also 
foond  on  comparatively  low  hills,  and  oocars  in  Ireland  and  England. 
Numbers  of  other  sabjects  could  be  mentioned  of  which  the  same  is 
true.  In  the  fleree  straggle  for  existence  upon  tho  plains  and  low 
tree-clad  hills,  the  more  minute  species  are  often  overran  by  trees, 
trailers,  bushes,  and  vigorous  herbs ;  but  where  in  northern  and 
elevated  regions  these  fail  from  the  earth  we  get  the  choice  jewellery 
of  vegetable  life  known  as  Alpine  plants." 

This  theory  the  author  sustains  by  the  facts  given  in  the 
body  of  the  work  concerning  the  cultivation  of  many  of  these 
plants.  We  hopo  that  this  book  may  be  the  means  of  making 
the  caltivation  of  many  of  the  loveliest  of  these  flowers  much 
more  general  than  it  is.  "  A  Little  Tour  in  tho  Alps  "  will  be 
found  a  not  uninteresting  part  of  the  volume,  and  everywhere 
throughout  the  whole  of  it  the  author  has  striven  to  render 
amusing  his  accoants  of  the  necessary  details. 
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CORRESPONDENCE. 


It  18  diatincdy  to  be  borne  m  mind  thftt  we  do  not,  by  inaertinf  letters,  eonrey 
any  opinion  faTOorftble  to  their  contents.  We  open  oar  eolanuu  to  all«  without 
leaning  to  any;  and  thus  supply  a  channel  for  the  pablication  of  opinions  of 
idl  shMes. 

No  notice  whaterer  will  be  taken  of  anooymone  eommanioatioai. 

We  cannot  undertake  to  return  rejected  communications. 


UNDEBGBOnND  TeSCFEBATUKS. 

Sib, — I  send  yon  the  temperatare  observed  by  me  at  2  ft.  deep  la 
March,  1869  and  1870. 


1869. 
March  1  44" 


8 
15 

22 

29 
Havant. 


43' 


40*= 


41' 


41' 


1870. 

March  1  39* 

2  and  3    40' 

4 42* 

An  explosion  in  a  coal-mine  in 
the  north  of  England*  and  a 
yiolent  gale  of  wind. 

March  5  to  13    40" 

14 39* 

15 38' 

16 39' 

17 40' 

18  to  23    42' 

24  and  25 41** 

26  to  29    40" 

30  and  31 39* 

C.  J-B. 


Sib  W.  Thomson  versus  Geology.- 

Mbntkatu. 


•From  P.   W.  Stuajw 


Sib, — I  will  justify  my  position  en  deux  mots.  When,  as  has  been 
shown,  Sir  W.  Thomson  has  no  case,  little  can  be  rehired  on  the  other 
side. 

I  am  attacking  a  mathematician  whose  qualified  supporters  (lece 
North  British  Review j  1864-65-69)  show  that  his  position  is  incom- 
patible with  G^logy,  Darwinism,  Metaphysics,  Logic,  FhiloeQ^T, 
Mayer  and  his  supporters  ('*  we  feel  that  the  writer  [Majer]  and  his 
supporters  are,  as  regards  method,  Uttle  in  advance  of  the  dark  ages," 
Tait's  Tliermodynamics) — and  whose  prsition  is  thos  faudy  shown  to 
be  absurd.  I  explain  his  cosmogony  by  the  one-sided  habit  of  too 
exdusiTe  dednctlTe  reasoning,  which  leads  the  mathematknan  to 
imagine  mental  abstractions  to  be  necessarily  antecedent  to  tho 
obseryed  course  of  natore  which  those  abstractions  imperfectly  formar- 
late  (vide  Aristotle  versus  Plato,  Nominalists  versus  Bealists,  Ae.), 

Weeding  common  principles  of  reasoning,  which  a  modem  analyst 
will  admit,  I  find  none  but  that  of  Professor  SylTestec  (regarding 
Gauss,  Cay  ley,  Biemann,  Schalfli,  &o.,  Nature,  No.  9) ;  and  aooepting^ 
it,  I  can  cite  more  than  six  eminent  nnif ormitarians,  and  I  may  oon> 
sider  them  as  **  priyileged  intellects."    I  grant  that  modem  sdentista 
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are  littie  in  adraace  of  the  "  dark  ages/'   but  I  hold  that  modem 
anolyits  are  a  great  deal  in  the  other  direction. 

That  the  obeenred  oooree  of  nabnre  be  admitted  permanent,  is  a 
muTenal  pzinoiple  of  common  sense,  and  the  distinction  between  the 
<*  oonrse  "  and  the  **  laws  "  has  nerer  been  defined.  That  there  are 
good  partionlar  reasons  for  XJniformitarianism,  none  who  know  its  lite- 
rature doobt.    I  mention  three  : — 

1.  That  it  hae  nerer  been  saooesBfally  refnted. 

2.  That  it  is  consistent  with  all  practical  geological  work. 
8.  That  it  eliminates  unprofitable  discossions. 

I  remain,  &c., 

St  Jean  de  Luz,  April  1.  P.  W.  Stxtabt  Menteath. 

P.S. — ^I  might  have  indisputably  established  (by  qnotations)  that  Sir 
W.  Thomson  does  not  only  attack  TJnif ormitarianism  ;  and  I  might 
have  shown  the  true  meaning  of  his  term  "  speculation,"  but  I  think 
it  needless.  I  have  brought  the  question  od  dbyssum  (a  mediferal 
term) ;  there  I  wish  it  joy,  and  may  predicate  what  I  please. 


SCIENTIFIC  SOCIETIES. 


6«er0tariM  of  Bocietlet  win  obliire  ns  hy  regnhurlj  forwarding  "Abitracta  of 
Proeoedingt ;  "  and  tbey  woald  do  much  to  enhaooe  the  interMt  and  taeoeu 
of  their  meetings  if  thej  would  enable  ns  to  pnbliah  in  anticipation  *'  notices 
of  pap«rs  to  be  read."  «_____« 

EOYAL  SOCIETY. 

Thitbsdat,  Apbil  7th. — "  On  the  Belation  between  Sun's  Altitude 
and  the  Chemical  Intensity  of  Total  Daylight  in  a  Cloudless  Sky,"  by 
Henry  E.  Boscoe,  F.B.S.,  and  T.  E.  Thorpe,  Ph.D. — ^In  this  commu- 
nioation  the  authors  give  the  results  of  a  series  of  determinations  of 
the  chemical  intensity  of  total  daylight  made  in  the  autumn  of  1807  on 
the  flat  tableland  on  the  southern  side  of  the  Tagns,  about  8^  miles  to 
the  south-east  of  Lisbon,  under  a  cloudless  sky,  with  the  ol^ect  of 
ascertaining  the  relation  existing  between  the  solar  altitude  and  the 
chemical  intensity.  The  method  of  measurement  adopted  wai^  that- 
described  in  a  previous  communication  to  the  society,^  founded  upon 
the  exact  estimation  of  the  tint  which  standard  sensitive  paper  assumes 
when  exposed  for  a  given  time  to  the  action  of  daylight.  The  experi- 
ments were  made  as  follows : — 

1.  The  chemical  action  of  the  total  daylight  was  observed  in  the 
-ordinary  manner. 

2.  The  chemical  action  of  the  diffused  daylight  was  then  observed 
by  throwing  on  to  the  exposed  paper  the  shadow  of  a  small  blackened 
brass  ball,  placed  at  such  a  distance  that  its  apparent  diameter,  seen 
from  the  position  of  the  paper,  was  slighUy  larger  than  that  of  the 
Am's  disk. 

3.  Observation  No.  1  was  rei>eaied. 

4.  Observation  No.  2  was  repeated. 

The  means  of  observations  1  and  3  and  of  2  and  4  were  then  taken. 
The  sun's  altitude  was  determined  by  a  sextant  and  artificial  horizon, 
immediately  before  and  immediately  after  the  observations  of  chemical 
intensity,  the  altitude  at  the  time  of  observation  being  ascertained  by 
interpolation. 

It  was  first  shown  that  an  accidental  variation  in  the  position  of  the 
brass  ball  within  limits  of  distance  from  the  paper,  varying  from  140 
millims.  to  230  millims.,  was  without  any  appreciable  effect  on  the 
results.  One  of  the  134  sets  of  observations  was  made  as  nearly  as 
possible  every  hour,  and  they  thus  naturally  fall  into  seven  groups, 
viz.: — 

(1)  Six  hours  from  noon,  (2)  five  hours  from  noon,  (8)  four  hours 
from  noon,  (4)  three  hours  from  noon,  (5)  two  hours  from  noon,  (6) 
one  hour  from  noon,  (7)  noon. 

Each  of  the  first  six  of  these  groups  contain  two  separate  sets  of 
observations :  (1)  those  made  before  noon,  (2)  those  made  after  noon. 
It  has  already  been  pointed  out,*  from  experiments  made  at  Kew,  that 
the  mean  chamical  intensity  of  total  daylight  for  hours  equidistant 
from  noon  is  constant.  The  results  of  the  present  series  of  experi- 
ments proves  that  this  conclusion  holds  good  generally,  and  a  table 
is  given  showing  the  dose  approximation  of  the  numbers  obtained  at 
hours  equidistant  from  noon. 

Curves  are  given  showing  the  daily  march  of  chemical  intensity  at 
Lisbon  in  August,  compared  with  that  at  Kew  for  the  preceding 
August,  and  at  Park  for  the  preceding  April.  The  value  of  the  mean 
chemical  intensity  at  Kew  is  represented  by  the  number  94'5,  that  at 
liabon  by  110,  and  that  at  Taxk  by  3133,  light  of  the  intensity  10 
acting  for  24  hours  being  taken  as  1,000. 


*  Bosooe,  BakerisD  Leoture,  188S. 
«  Phil  3Virm.l897,p.658. 


The  following  table  gives  the  results  of  the  observations  arranged 

according  to  the  sun's  altitude. 

Chemical  Intensity. 
No.  of  observation.      Mean  altitude.        8an.  Bky.  Totid. 

15  9  51  ...  0000  ...  0038  ...  0038 

18  19  41  ...  0-023  ..:  0063  ...  0085 

22  3114  ...  0052  ...  0100  ...  0152 

22  42  13  ...  0100  ...  0115  ...  0*215 

19  53  09  ...  0136  ...  0-126  ...  0262 

24  6108  ...  0195  ...  0132  ...  0-327 

11  64  14  ...  0-221  ...  0138  ...  0359 

Curves  are  given  showing  the  relation  between  the  direct  sunlight 
(column  3)  and  diffuse  daylight  (column  4)  in  terms  of  the  altitude. 
The  curve  of  direct  sunlight  cuts  the  base  line  at  10",  showing  that 
the  conclusion  formerly  arrived  at  by  one  of  the  authors  is  correct, 
and  that  at  altitudes  below  10"  the  direct  sunlight  is  robbed  of  almost 
all  its  chemically  active  rays.  The  relation  between  the  total  chemical 
intensity  and  the  solar  altitude  is  shown  to  be  represented  graphically 
by  a  straight  line  for  altitudes  above  10%  the  position  of  the  experi- 
mentally determined  points  lying  closely  on  to  the  straight  line. 

A  similar  relation  has  already'  been  shown  to  exist  (by  a  far  less 
complete  series  of  experiments  than  the  present)  for  Kew,  Heidelberg, 
and  Par^ ;  so  that  although  the  chemical  intensity  for  the  same  alti- 
tude at  different  places  and  at  different  times  of  the  year  varies 
according  to  the  varying  transparency  of  the  atmosphere,  yet  the 
relation  at  the  same  place  between  altitude  and  intensity  is  always 
represented  by  a  straight  line.  This  variation  in  the  direction  of  the 
straight  line  is  due  to  the  opalescence  of  the  atmosphere ;  and  the 
ai}thors  show  that,  for  equal  altitudes,  the  hig^her  intensity  is  always 
found  where  the  mean  temperature  of  the  air  is  greater,  as  in  summer, 
when  observations  at  the  same  place  at  different  seasons  are  compared, 
or  as  the  equator  is  approached  when  the  actions  at  different  places 
are  examined.  The  differences  in  the  observed  actions  for  equid  alti- 
tudes, which  may  amount  to  more  than  100  per  cent,  at  diffsrent 
places,  and  to  nearly  as  much  at  the  same  place  at  different  times  of 
the  year,  serve  as  exact  measurements  of  the  transparency  of  the 
atmosphere. 

The  authors  conclude  by  calling  attention  to  the  close  agreement 
between  the  curve  of  daily  intensity  obtained  by  the  above-mentioned 
method  at  Lisbon,  and  that  calculated  for  Naples  by  a  totally 
different  method. 

<'  On  the  Acids  contained  in  Crab  Oil,"  by  William  J.  Wonfor, 
Student  in  the  Laboratory  of  the  Government  School  of  Science, 
Dublin. — Crab  oil  is  obtained  from  the  nuts  of  a  tree  named  by 
botanists  Hylocarpus  carapa,  and  also  Caropa  Quianensis.  The  tree 
grows  abundantiy  in  the  forests  of  British  Guiana ;  the  oil  is  prepared 
by  the  Indians,  who  bring  it  to  George  Town  for  sale.  The  oil  is 
obtained  from  the  kernels  by  boiling  them  for  some  time,  and  then 
placing  them  in  heaps  and  leaving  them  for  some  days ;  they  are  then 
skinned,  and  afterwards  triturated  in  wooden  mortars  until  redaoed  to 
a  paste,  which  is  spread  on  inclined  boards  and  exposed  to  the  sun  ; 
the  oil  is  thus  melted  out,  and  trickles  into  receiving-vessels. 

As  no  investigation,  so  far  as  I  have  been  able  to  ascertain,  has  ever 
been  made  of  the  acids  contained  in  this  oil.  Professor  Galloway,  to 
whom  I  am  indebted  for  the  samples  of  the  oil,  recommended  me  to 
examine  them,  and  the  examination  was  conducted  under  his  direction. 
The  oil  was  in  the  state  in  which  it  is  sold  by  the  Indians ;  it 
possessed  the  appearance  of  a  semi-fluid  butyraceous  mass,  evolving  a 
peculiar  penetrating  odour ;  its  melting-point  was  55"  C.  To  obtain 
the  acids,  the  oil  was  saponified  with  a  solution  of  potassic  hydrate, 
and  the  soap  thus  obtained  dissolved  in  a  large  quantity  of  distilled 
water ;  to  the  solution  sodic  chloride  was  added  in  considerable  excess  ; 
the  soap  which  separated  was  washed  and  afterwards  dissolved,  and 
the  solution  treated  with  hydrochloric  acid,  the  liberated  fatty  acids 
were  collected  and  pressed,  then  melted  in  boiling  water,  and  fro- 
quentiy  washed  to  remove  all  traces  of  sodic  chloride ;  the  acids  were 
again  saponified,  and  again  treated  with  sodic  chloride,  but  the  soda- 
soap  was  on  this  occasion  decomposed  with  tartaric  acid ;  the  mixed 
acids  had  a  melting-point  of  40"  C. 

The  acids  were  dissolved  in  boiling  alcohol  of  89  per  oent. ;  the  solu- 
tion, on  cooling,  deposited  a  white  radiated  ozystalline  mass,  which 
was  repeatedly  recrystallized  from  alcohol  until  it  obtained  a  constant 
melting-point ;  it  was  then  saponified  with  a  solution  of  potassic  car- 
I  bonate,  and  the  solution  of  the  mixed  potash  salts  was  evaporated  to 
dryness  on  the  water-bath ;  the  fat  salt  was  then  dissolved  in  absolute 
f   alcohol.    The  alcoholic  solution,  unless  extremely  dilate,  does  not 
crystallize  on  cooling,  but  merely  forms  a  strong  jelly,  which  was,  after 
I   pressing,  dissolved  in  water,  and  the  fat  acid  separated  by  a    strong 
'   solation  of  tartaric  acid ;  the  separated  acid  was  washed  with  boiling 
I   water  until  all  potassic  tartrate'and  tartaric  acid  were  removed ;  it  was 
I   subsequentiy  twice  crystallized  from  absolute  alcohol ;  its  melting-point 
I  was  then  found  to  be  57"  C.    The  acid,  when  pure,  presents  the  ap- 
I   pearance  of  a  white  glistening  radiated  crystalline  mass ;  two  combus- 

I  s  pj^ii.  Trant.  1807,  p.  636. 


350 


SCIENTIFIC    OPINION. 


[April  IS.  1870. 


tions  were  made ;  the  acids  employed  in  the  two  analyses  were  obtained 
from  two  different  saponifioations. 
These  analyses  agree  rery  olosely  with  the  formula  for  palmiUo  acid, 

^19  ^aa  ^4' 

Preparation  of  the  Soda-Salt, — The  acid  was  saponified  with  a  dilute 

eolation  of  sodio  carbonate,  the  jelly-like  mass  was  pressed,  dried,  and 
the  fat  salt  dissolved  ont  with  absolate  alcohol ;  the  alcoholic  solution, 
when  cold,  gelatinized ;  the  gelatinous  mass  was  pressed,  dried,  and 
disaolyed  in  alcohol,  and  filtered. 

Preparation  of  the  Silver'Salt. — ^The  soda  salt  was  dissolved  in  hot 
water,  and  predpiated  by  argentic  nitrate ;  the  precipitate  was  washed 
in  the  dark. 

PreparatUm  of  the  "Ether, — Dry  hydrochloric  acid  gas  was  passed  to 
saturation  through  a  warm  solution  of  the  acid  in  absolute  alcohol ; 
the  solution  was  then  diluted  with  water,  which  caused  the  ether  to 
separate  as  a  yellowlah  oil,  which,  as  it  became  cold,  assumed  the  ap- 
pearance of  a  waxy  body ;  it  was  boiled  with  water,  and  afterwards 
with  a  hot  dilute  solution  of  sodic  carbonate ;  it  was  again  dissolved 
in  alcohol,  and  precipitated  from  this  solution  by  water ;  it  was  then 
collected  and  dried. 

Prepanubum  of  the  Barie  Salt. — A  hot  alcoholic  solution  of  the  acid 
was  saturated  with  ammonia  in  slight  excess,  and  boiled  with  a  solu- 
tion of  baric  acetate ;  the  precipitate  falls  as  a  white  flocculent  mass, 
which,  when  thoroughly  washed,  dried  and  powdered,  has  the  ap- 
pearance of  a  glistening  spongy  powder. 

The  analysis  of  the  acid,  "ttie  silver-salt  and  the  ether,  along  with 
the  determination  of  the  baryta  in  the  baric  salt,  sufficiently 
indicate  that  the  acid  under  examination  was  palmitic  acid,  although 
I  could  never  obtain,  even  after  fractional  precipitation^  a  higher 
melting-point  for  the  acid  than  57°  C. 

The  difference  in  the  melting-points  of  the  acid  mass  before  it  was 
treated  with  alcohol,  and  the  melting-point  of  the  palmitic  acid, 
indicated  that  at  least  one  other  add  was  present,  but  in  very  minute 
quantity. 

I  attempted  to  determine  the  nature  of  the  acid  of  lower  melting- 
point  by  exposing  the  residues  obtained  from  the  first  three  crystalli- 
zatioifs  of  the  hard  acid  to  cold  in  a  bath  of  sodic  sulplate  and 
hydrochloric  acid,  all  the  hard  acid  which  crystallized  out  being 
rejected;  the  portion  which  remained  fiuid  was  saponified  with 
potasaio  carbonate,  and  the  solution  of  the  potash  soap  was  subjected 
to  fractional  precipitation  by  means  of  plumbic  acetate ;  the  second 
and  smaller  precipitate  was  collected  and  washed,  and  treated  for  some 
time  at  a  moderate  temperature  with  dilute  sulphuric  acid;  this 
caused  the  separation  of  a  reddish  oily-looking  liquid  which  was  col- 
lected and  dissolved  in  boiling  alcohol ;  it  was  afterwards  saponified 
with  potassic  carbonate,  and  the  silver-salt  prepared  from  that  salt. 
I  only  obtained  sufficient  of  the  silver-salt  from  about  2  lb.  of  oU  to 
make  one  determination  of  the  silver  and  one  of  the  carbon  and 
hydrogen,  and  from  these  determinations  I  did  not  obtain  concordant 
results,  and  want  of  material  compelled  me  to  relinquish  the  further 
examination  of  the  acid. 

The  following  is  the  continuation  of  Dr.  Davies's  paper  from  last 
week's  Scientipic  Opinion,  p.  332 : — 

To  illustrate  the  value  of  this  approximative  law,  I  will  exemplify! 
in  a  case  of  mitral  constriction  detailed  by  Dr.  Walshe  (Diseases  of 
the  Heart,  p.  373),  the  mode  in  which  the  amount  of  constriction  may 
be  calculated. 

Mitral  Constriction. 

Ciroamrerenoe.       Are«. 

Tricuspid 4^-4-875  in.  l-Osq.in. 

Pulmonic  3^»3*125  '77 

Mitral  lJ-1-875  -28 

Aortic  2f«2-375  -45 

Tricuspid    1'9 
Mitral   =-^  =  7,  nearly. 

Polmonic      '77 
Aortic    -:45»l-7,  nearly. 

Hence  the  tricuspid  (by  reason  of  the  extreme  narrowing  of  the 
mitral  opening)  is  seven  times  larger  in  area  than  the  latter  crifice,  in 
place  of  being  only  1*3  to  1*4  times  larger  in  area.  If  we  suppose  the 
tricuspid  to  be  nearly  normal,  then  as 

Area  of  tricuspid 

Area  of  mitral  *^'^'  ''^'^^^' 

^     .1.    1  /I.    ii.v  X     *r®*  o^  tricuspid 
.*.  area  of  mitral  (healthy) »  ~  ^.6 —  — 

=»j:g='l'45  sq.  in. 

Hence  the  amount  of  the  contraction  of 

the  mitral  orifice » 1*45,  the  normal  size 

«  '28,  its  actual  sise. 

=  1*17  sq.  in. 


The  diseased  aperture  just  admitted  the  end  of  the  index  fi^nre;  its 
edge  was  rugose,   and  the   valve  was    funnel-shaped    towards  the 
ventricle.     The  left  auricle  was  much  hypertrophied,  its  walls  in  some 
parts  being  ^  in.  in  thickness,  and  its  endocardium  creaked  ofn  being 
touched.    The  pulmonic  is  evidently  large  in  proportion  to  the  aortic 
opening  (the  ratio  being  1*7  instead  of  1*3  to  1*4) ;  and  there  was  no 
doubt  considerable  hypertrophy  and  dilatation  of  the  right  rentride. 
The  increase  in  the  area  of  the  pulmonic  aperture  was  the  direct 
result  of  this  condition  of  the  right  side  of  the  heart.    The  trioospid 
was  also  probably  somewhat  dilated,  as  the  "valves  looked  inanffident 
to  fill  the  widened  orifice,"  and  the  jugular  veins  appeared  daring  life 
to  be  swollen  and  pulsatory ;  but  tiie  absolute  size  of  the  tricuspid 
shows  that  the  dilatation  was  not  excessive.    The  area  of  the  aortic 
opening  appears  to  be  below  the  mean  amount.    Was  this  the  result 
of  the  small  supply  of  blood  which  the  left  ventride  reodved  and 
impelled  into  the  general  system  ?    In  any  case  a  knowledge  of  the 
existence  of  this  law  enables  us  to  read  the  measurements  of  the 
orifices  and  their  respective  ratios  with  increased  interest. 

It  would  be  interesting  to  pursue  the  application  of  this  law  in  the 
study  of  the  various  forms  of  valvular  disease.  I  purpose,  however, 
to  return  to  this  subject  at  the  end  of  this  paper,  and  shall  seek  now 
to  trace  out  the  reasons  why  the  four  orifices  present  such  differences 
in  the  magnitude  of  their  areas. 

And  as  the  foundations  of  our  arguments  we  must  admit  the  truth 
of  the  two  following  propodtions: — (1)  That  the  ventrides  and 
aurides  act  exactly  synchronously  respectivdy ;  and  (2),  that  equal 
volumes  of  blood  pass  in  exactly  equal  and  the  same  times 
respectivdy  through  any  two  corresponding  orifices  of  the  healthy 
heart. 

1.  "  If  we  examine,"  says  M.  Marcy  "  the  lines  traced  by  the  right 
and  left  ventricles,  we  find  a  most  perfect  synchronism  in  the 
respective  commencements  and  terminations  of  their  oontraistion." 

*'  The  examination  also  of  a  heart  exposed  during  life  confirms  the 
deduction ;  for  if  we  grasp  the  aurides  or  the  ventricles,  we  cannot 
detect  the  smallest  interval  between  the  contractions  of  pazalld 
cavities." 

Again.  Stethoscopic  examination  of  the  heart  demonstrates  the 
existence  of  only  one  first  sound  and  of  only  one  second  sound,  although 
the  causes  producing  each  of  those  sounds  are  twofold,  inasmooh  as 
they  really  redde  in  two  (right  and  left)  hearts,  placed  in  dose  and 
intimate  apposition  to  one  another.  Under  rare  drcumstances  the 
sound  which  results  from  the  dosure  of  the  semilunar  valves  has  been 
found  reduplicated ;  but  although  such  an  event  may  oconr  from  the 
non-s3mchronous  fall  of  the  valves,  it  is  dear  that  an  unimpeded  and 
uninterrupted  circulation  could  not  be  maintained  unless  the  two  aides 
of  the  heart,  or  reaXLj  the  two  hearts,  contracted  and  dilated  exactly 
synchronously.  Whether  the  organ  acts  violently  or  feebly,  with  regu- 
larity or  intermittently,  the  ausonltator  detects  but  two  sounds ;  and 
even  when  its  valves  are  diseased,  its  orifices  immediaidy  altered  in 
diameter,  and  its  muscular  walls  hypertrophied  or  atropHed,  we  find 
the  same  law  of  synchronism  predding  over  the  heart  and  its  sounds,, 
normal  or  abnormal. 

Lastly.  An  examination  by  dissection  of  the  fibres  which  compose 
the  walls  of  the  ventricles,  condndvely  proves  that  these  chambers 
must  inevitably  act  exactly  synchronously.  In  Dr.  Pettigrew'a  mas- 
terly account  of  the  arrangement  of  the  muscular  fibres  in  the  Tentri- 
des  of  vertebrate  animals,  we  find  the  following  remarks  made  upon 
this  point : — "  The  fibres  of  the  right  and  left  ventricles  anteriorly 
and  septally,  are  to  a  certain  extent  independent  of  each  other; 
whereas  posteriorly  many  of  them  are  common  to  both  ventrides ;  L  e. 
the  fibres  pass  from  the  one  ventricle  to  the  other.*'  The  drawings  49 
and  50  in  the  memoir,  clearly  prove  how  "  the  common  fibres  pass 
from  the  left  to  the  right  ventride  and  dip  in  or  bend  at  the  trade  of 
the  anterior  coronary  artery  to  become  continuous  with  fibres  having 
a  similar  direction  in  the  septum."  * 

2.  In  the  next  place,  it  must  be  admitted  that  equal  volumes  of 
blood  pass  in  exactly  equal  and  the  same  times  through  any  twa 
corresponding  orifices  of  the  heart ;  for  if,  for  example,  we  could 
suppose  the  quantity  thrown  out  through  the  pulmonic  orifice  into  the 
lungs  to  be  persistently  greater  than  the  amount  thrown  out  in  the 
same  time  through  the  aortic  opening  into  the  general  circulation,  it 
would  inevitably  follow  that  overwhelming  pulmonary  engorgement, 
cessation  of  flow  from  the  right  heart,  and  death  would  rapidly 
ensue.  The  alternative  supposition  of  the  right  ventride  persistently 
discharging  into  the  lung-capiUaries  an  amount  of  blood  actually  less 
than  the  quantity  as  persistently  sent  forth  by  the  left  ventricto  into 
the  systemic  drculation,  involves  phydcal  contradiction  unneoessary 
to  refute.  Whatever,  therefore,  may  be  the  actual  cajuusitiea  of  the 
ventricles,  or  the  quantities  which  under  pressure  they  may  be  made 
to  contain,  this  law  must  be  always  paramount  to  enable  the  healthy 
heart  to  act  freely  and  without  the  production  of  a  congested  or  OTer> 
loaded  condition  of  the  pulmonic  or  systemic  circulation ;  the  quanti- 
ties of  blood  entering  the  ventricles  synchronously  must  he  equal,  and 
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the  qoantities  leaying  them  synohronooBly  mast  also  be  equal ;  and  to 
prevent  the  occarrenoe  or  prodnotion  of  cardiao  oongestion  the 
qoantiiy  of  blood  received  b j  the  yentricles  in  diastole  must  eqoal  the 
qiHUiiil7  expelled  by  the  ventrioleB  in  systole,  small  deviations  being 
allowed  within  certain  limits  of  health.  We  shall  see  the  bearing 
of  these  latter  remarks  when  we  consider  the  mode  in  which  hearts 
much  diseased  in  their  orifices  and  yalvnlar  apparatus,  are  often 
enabled  to  carry  on  a  tolerably  unembarrassed  cironlation,  and  with 
but  little  functional  distarbance  experienoed  by  the  individual  so 
(nrcomstanced. 

The  anatomy  of  the  organ  folly  corroborates  the  principle  we  are 
seeking  to  establish ;  for  we  are  told  that  "  the  oapaoitiea  of  the  yen- 
tridee  are  probably  eqoal "  (Omveilhier) ;  and  again,  **  there  are 
reasons  for  believing  that  daring  life  any  difference  between  the 
oapaoities  of  the  ventricles  is  very  trifling,  if  it  exist  at  all."  ^ 

And  lastly,  "  the  whole,  or  very  nearly  the  whole  of  the  blood  con- 
tained in  the  Tentrides  is  discharged  from  them  at  each  systole ;  for 
the  left  yentride  is  frequently  f oond  qoite  empty  after  death ;  and  if 
a  transvere  section  be  made  through  the  heart  in  a  state  of  well-marked 
rigor  mortis  (which  may  be  considered  as  representing  its  ordinary 
state  of  complete  contraction),  the  ventricular  cavity  is  found  to  be 
completely  obliterated." 

From  these  considerations  we  may,  I  believe,  fairly  assume  that 

J    (  Equal  times  of  ventricular  contraction, 
*  {  Equal  times  of  ventricular  dilatation, 

n    I  Equal  or  almost  equal  volumes  of  blood  received  in  diastole, 
'  (  Equal  or  almost  equal  yolumes  of  blood  expelled  in  systole, 

3.  Equal  or  almost  eqoal  capacities  of  ventricles, 
are  the  main  charaoteiistics  of  a  heart  which  is  normal  in  structure 
and  perfect  in  function. 

1.  In  employing  the  words  "equal  times"  with  reference  to  the  periods 
respectively  occupied  by  the  contraction  and  dilatation  of  the  ven- 
tricles, I  would  wish  to  refer  for  a  moment  to  the  statements  made  by 
our  leading  authorities  as  to  the  average  duration  of  the  systole  and 
diastole  of  the  healthy  heart. 

Dr.  Carpenter  states  that  the  ventricular  contraction  occupies  two- 
fifths  and  the  ventricular  dilatations  three-fifths  of  the  time  which 
elapses  between  two  consecutive  beats  of  the  pulse.  Dr.  Walshe  in- 
forms ns  that  the  time  from  the  commencement  of  the  first  to  the 
beginning  of  the  second  sound  ("  which  is  synchronous  with  the  diastole 
of  the  Yentricles  ")  is,  on  an  ayerage,  one  half  of  the  time  from  pulse 
to  pulse.  Dr.  Burden  Sanderson,  in  his  Hcmdbook  of  the  Sphygmograph, 
says,  "  There  are  several  facts  not  difficult  of  observation  which  show 
that  the  time  occupied  by  the  heart  in  contracting  is  very  much  shorter 
than  is  commonly  supposed.  The  first  sound  being  synchronous  with 
the  commencement  of  the  contraction  of  the  ventricles  and  the  closure 
of  the  mitral  valve,  and  the  second  with  the  closure  of  the  aortic 
valves,  it  is  clear  that  the  intervals  between  these  two  events  expresses 
the  duration  of  the  contraction  of  the  heart.  Now  the  most  unpractised 
ausoultator  can  readily  satisfy  himself,  while  listening  to  the  sounds  of 
a  heart  contracting  sixty  times  in  a  minute,  that  the  time  between  the 
first  and  second  sounds  is  not  equal  to  that  which  separates  the  second 
from  the  first ;  and  that  it  cannot  be  admitted  for  a  moment  (as  stated 
in  our  leading  physiological  text-books)  that  a  heart  occupies  half  of 
a  second  in  contracting." 

This  statement  is  borne  out  in  the  last  edition  of  Kuke*a  Physiology 
edited  by  Morant  Baker,  in  which  the  periods  of  yentrionlar  contrac- 
tion and  dilatation  are  considered  to  be  in  the  ratio  of  4  to  7. 
Chauveau's  experiments  on  the  living  horse  and  the  sphygmographics 
tracings  of  the  radial  pulse  in  man,  clearly  indicate  that  the  times  of 
ventricular  contraction  and  dilatation  are  very  difficult  in  duration ; 
and  the  influences  which  are  deducible  from  the  study  of  the  compara- 
tive areas  of  the  four  orifices  will  fully  substantiate  the  statement 
that  the  systole  of  the  yentricles  "  is  a  much  shorter  proceeding  than 
is  usually  supposed." 

2.  And  again,  with  regard  to  the  words  "  equal  volumes  of  blood  " 
used  above,  I  need  scarcely  remark  that  the  same  yolume  (quantity, 
ounces,  cubic  inches)  of  blood  is  not  persistently  and  at  all  times 
received  by  and  thrown  out  of  the  heart  at  eyery  complete  revolotion 
of  the  organ.  The  reverse  is,  in  fact,  nearer  the  truth ;  for  the  ventri- 
cles (though  of  course  always  full  from  the  impossibility  of  a  vacoom 
existing  in  their  interior)  vary  considerably  from  time  to  time  in  their 
degree  of  folness  and  expansion.  In  profound  sleep,  or  in  the  perfect 
rest  and  muscular  relaxation  of  the  recumbent  posture,  the  fiow  of 
blood  through  the  heart  is  entirely  and  solely  under  the  control  of  the 
heart  itself  (some  allowance  being  made  for  the  effects  of  the  respi- 
ratory movements  which  "  act  on  the  whole  advantageously  to  the 
circulation  "),  the  right  being  filled  by  the  contractile  energy  of  the 
left  side  of  "the  organ.  In  our  waking  movements,  however,  during 
exertion,  every  movement  of  the  body  tends  to  force  the  blood  in  the 
veins  in  an  onward  course  towards  the  right  chambers  of  the  heart, 
which  would  become  gorged  from  over-distension  did  not  the  healthy 
right  ventricle  assume  corresponding  energy  and  force  and  expel  the 


blood  with  increased  rapidity  into  the  capillaries  of  the  lungs.  An 
increase  in  the  number  and  depth  of  the  respiratory  movements  ensues 
accelerating  the  passage  of  the  blood  through  the  lung^  to  the  left 
aide  of  the  heart,  which  by  an  instinctively  increased  reaction  upon  its 
contents,  propels  the  blood  forcibly  into  the  systemic  circulation.  The 
so-called  vital  capillary  force  or  interaction  between  blood  and 
tissue  may  assist  in  forwarding  the  current,  but  its  amount  is  evi- 
dently excessively  small  in  comparison  with  the  enormous  contractile 
energy  of  the  two  ventricles.  Violent  and  sudden  exertion  may  for  a 
short  time  disturb  the  balance  between  the  two  hearts  (the  cavae  and 
right  auricle  in  one  side,  and  the  pulmonary  vessels  and  left  auricle 
in  the  other  side  being,  for  a  time,  the  safety  reservoirs  or  receptacula 
of  the  blood  waiting  to  be  forwarded) ;  but  with  bodily  rest  equilibrium 
becomes  rapidly  re-established,  and  equal  volumes  of  blood  are  again 
poured  forth  in  equal  and  the  same  times  from  the  two  ventricles  of 
the  heart. 

(To  he  continued.) 


ENTOMOLOGICAL  SOCIETY. 

Apbil  4th. — ^A.  B.  Wallace,  Esq.,  president,  in  the  chair.  The 
ravages  committed  in  granaries  by  CaloundAra  grcmaria  and  C.  oryzce, 
and  the  means  of  preventing  or  removing  the  same,  formed  the 
principal  subject  of  discussion,  which  was  participated  in  by  Mr.  J. 
Jenner  Weir,  Mr.  James  Yogan,  Mr.  Albert  Miiller,  Mr.  Janson,  Prof. 
Westwood,  Mr.  M'Lachlan,  Mr.  F.  Smith,  the  Bev.  H.  S..  Gorham,  and 
the  president. 

Various  exhibitions  were  made  by  Messrs.  Weir,  Janson,  Howard 
Vaughan,  F.  Smith,  and  the  secretary. 

Mr.  Albert  Muller  read  a  note  on  the  odour  of  certain  Cynipidse, 
and  Mr.  G.  B.  Crotch  communicated  some  observations  on  British 
species  of  Dasytidse. 

THE  INSTITUTION  OF  CIVIL  ENGINEEBS. 

Apbil  5th. — Charles  B.  Vignoles,  Esq.,  F.B.S.,  president,  in  the 
chair.  The  paper  read  was  "  On  the  Dressing  of  Lead  Ores,"  by  Mr. 
T.  Sopwith,  jun.,  M.  Inst.  C.E.  — This  communication  was  limited  to 
a  description  of  some  works  the  author  had  had  occasion  recently  to 
establish  in  Spain,  for  the  dressing  of  lead  ores,  as  a  general  account 
of  the  present  state  of  such  operations  in  England  could  not  be  satis- 
factorily given  in  a  single  paper.  Moreover,  as  regarded  this  branch 
of  mechanical  engineering,  Germany  was  in  advance  of  England. 

At  the  monthly  ballot,  the  following  candidates  were  balloted  for 
and  duly  elected ;  as  members — Messrs.  J.  Bailey,  W.  Elsdon,  A.  K. 
Mackinnon,  and  T.  F.  McNay ;  and  as  associates — Messrs.  J.  Anstio, 
B.A,  J.  C.  Boys,T.  Cargill,  J.  B.  France,  H.  Gaerth,  D.  Gravell  (Stud. 
Inst.  C.E.)  Lieut.  G.  E.  Grover,  B.E.,  F.  James,  J.  Eincaid,  B.A., 
H.  E.  MUner,  T.  Newbigging,  E.  B.  Bickette,  F.  W.  Stent,  F.  J. 
Tatam,  and  C.  E.  Trotter  (Stud.  Inst.  C.E.). 


^  Q,uain*i  Anatomjf,  hj  Dr.  Shupey,  vol.  xii.  p.  256. 


ANTHBOPOLOGICAL  SOCIETY  OF  LONDON. 

Apbil  5th. — Captain  Bedford  Hm,  B.N.,  V.P.,  in  the  chair.  A  paper, 
by  Mr.  Hodder  M.  Westropp,  was  read,  "  On  Phallic  Worship."— The 
author,  after  asserting  the  spontaneity  and  independence  of  certaia 
beliefs  and  superstitions  in  the  human  mind,  at  all  times  and  in  all  cli- 
mates, proceeded  to  trace  out  the  rise  and  development  of  phallic 
worship  as  one  of  the  most  ancient  of  those  religions  that  have  exten- 
sively prevailed  among  various  sections  of  the  homan  race.  In  the 
earlier  ages  the  operations  of  nature  made  stronger  impressions  on  the 
mind  of  man  than  in  the  later  periods  of  his  history.  There  were  two 
causes  which  must  have  engaged  the  attention  of  the  savage  observer 
of  nature,  the  generative  and  the  productive,  the  active  and  passive. 
The  author  then  described  what  he  conceived  to  have  been  the  process 
of  thought,  founded  on  analogies  from  the  observation  of  the  great  forces 
of  nature  by  the  Egyptians,  Assyrians,  Hindus,  Chinese,  Phoenicians, 
Greeks,  Bomans,  the  aborigines  of  America,  Australasia,  and  Polynesia, 
and  on  the  unquestioned  evidence  of  phallic  worship  in  its  various 
phases,  belonging  to  those  peoples.  That  worship  was  always,  among 
the  ancients,  of  a  purely  reverential  kind,  and  partook  of  nothing 
obscene,  either  in  its  teaching  or  its  observance ;  it  was  a  homage  paid 
to  the  most  potent  and  most  mysterious  of  the  powers  of  nature — ^the 
power  of  procreation. 

Mr.  C.  Staniland  Wake  then  read  a  paper,  "  On  the  Infiuence  of  the 
Phallic  idea  in  the  Beligions  of  Antiquity." — ^After  showing  that  the 
phallic  superstition  originated  in  the  desire  for  children,  and  in  the 
veneration  for  the  instruments  through  which  this  desire  was  gratified, 
the  paper  proceeded  to  consider  the  legend  of  the  "fall,"  which  is 
proved  to  have  had  a  phallic  basis,  from  the  association  with  it  of  the 
serpent,  the  tree,  and  the  cherubim,  all  of  which  embody  phallic  ideas. 
The  legend  itself  was  derived  from  a  Persian  source,  altiiough  it  origi- 
nated with  the  Chaldeans.    The  paper  then  traced  the  worship  of  the 
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pillar-god,  the  Syro-Egyptutn  Hormee-Thoth,  and  ilie  deitj  symbolized 
by  tbe  heth-el  of  the  Hebrew  patriarobs,  ebowing  its  oonneotioii  witb 
ibe  Snn-worabip  introduced  by  Abraham,  and  the  primeval  worship 
of  Satnm.  The  generative  attribute  of  this  deity  had,  kowerer,  more 
especial  reference  to  fna«i,  and  the  bull,  which  afterwards  became  the 
symbol  of  the  Sun-god,  was  used  as  the  emblem  of  fecundity  in  natture. 
The  peculiar  symbol  of  the  pillar-gods  as  sun-deities  was  the  serpent. 
The  progress  of  sun-worship  was  shortly  pointed  out,  and  the  derelop- 
ment  of  the  idea  of  "  wisdom,"  attributed  to  the  Aryan  and  Grecian 
deities.  After  referring  to  the  deluge-legend,  the  paper  concluded 
with  a  notice  of  the  phallic  character  of  Hinduism  and  Buddhism,  and 
the  phallic  symbols  of  Christianity. 

In  the  discussion  which  ensued  the  following  gentlemen  took  part, 
Mr.  James  Furgusson,  Mr.  Bouverie  Pusey,  Mr.  Bobert  des  BufB^res, 
Mr.  Lewis,  Mr.  Charlesworth,  Mr.  John  Jones,  Mr.  Moncure  Conway, 
Mr.  Bendy,  Ber.  Mr.  Buckle,  Mr.  McSweeny,  Mr.  Simpson,  Mr.  VilUn, 
Mr.  Avery,  Mr.  Bivington,  and  the  chairman. 


LITEEABY  AND  PHILOSOPHICAL  SOCIETY  OF 

MANCHESTEE. 

Obdimabt  Mbbtino,  March  8th.  —  J.  P.  Joule,  D.C.L.,  LL.D.> 
F.B.S.,  Ac,  president,  in  the  chair.  Sir  James  Cockle,  M.A.,  F.B.S., 
president  of  the  Queensland  Philosophical  Society,  was  elected  a  cor- 
responding member  of  the  society. 

The  following  letter  from  Mr.  Dancer,  F.B.A.S.,  dated  March  5, 
was  read  :-n>I  was  not  present  at  the  last  ordinary  meeting  on  Febru- 
ary 22nd,  but  seeing  my  name  mentioned  in  the  printed  report  of 
Dr.  A.  Bansome's  paper,  '*  On  the  Organic  Matter  of  Human  Breath," 
in  which  it  is  stated  "  that  Mr.  Dancer's  calculation  of  the  number  of 
spores  in  the  air  was  noticed,  but  a  source  of  error  was  pointed  out 
in  the  readiness  with  which  organisms  are  developed  in  suitable  fluids 
even  in  the  course  of  a  few  hours,"  in  reply  I  haye  to  state  that  this 
very  obvious  source  of  multiplication  did  not  escape  attention,  which 
a  few  extracts  from  the  printed  paper  in  the  Proceedings  of  March  31  st, 
1868,  will  suffice  to  show.  It  is  stated  that  "  during  the  first  observa- 
tions few  living  organisms  were  noticed,  but  as  it  afterwards  proved, 
the  germs  of  plant  and  animal  life  (probably  in  a  dormant  condition) 
were  present."  Again,  at  the  bottom  of  the  same  page — "  When  the 
bottle  had  remained  for  36  hours  in  a  room  at  a  temperature  of  60° 
the  quantity  of  fungi  had  visibly  increased,  and  the  delicate  mycelial 
thread-like  roots  had  completely  entangled  the  fibrous  objects  con- 
tained in  the  bottle  and  formed  them  into  a  mass."  I  may  add  that 
the  contents  of  the  bottle  were  very  frequently  subjected  to  critical 
examination  for  any  change  in  their  appearance  from  the  time  I 
received  it  from  Dr.  B.  A.  Smith  until  all  appearance  of  vitality  had 
ceased.  The  amount  of  solid  matter  suspended  in  the  atmosphere  is 
exceedingly  variable ;  after  continued  rain  the  air  is  comparatively  free, 
whereas  in  vwy  dry  weather  with  high  wind,  in  localities  where  dust 
and  decomposing  matter  are  abundant,  it  will  be  found  at  a  considerable 
altitude. 

E.  W.  Binney,  F.B.S.,  called  the  attention  of  the  meeting  to  the 
frightfully  high  death-rate  of  Manchester  and  Salford,  which  continued 
to  increase,  notwithstanding  the  appointment  of  officers  of  health,  and 
the  doingfs  of  the  councils  of  the  two  towns. 

"  On  the  Suspension  of  a  Ball  by  a  Jet  of  Water,"  by  Osborne 
Beynolds,  M.A.,  Professor  of  Engineering,  Owen's  College. — Some 
years  ago  I  was  led  to  consider  this  somewhat  common  though  striking 
phenomenon,  and  at  the  time  I  arrived  at  what  seemed  to  be  a  perfectly 
satisfactory  explanation  of  it.  I  did  not  then  suppose  this  explana- 
tion was  new,  but  as  I  cannot  find  that  anything  like  it  has  been 
published,  I  have  presumed  to  take  this  opportunity  of  bringing  it 
before  the  society. 

Although  everyone  will  have  watched  with  interest  the  performance 
of  the  ball  as  it  is  acted  on  by  the  jet,  and  be  more  or  less  familiar 
with  it,  I  shall  recount  the  principal  things  I  noticed  whilst  observing 
it  critically. 

The  ball  was  very  Ught  and  had  a  wet  surface. 

The  jet,  when  free  from  the  ball,  would  rise  about  three  feet. 

The  ball  was  not  kept  in  one  position,  but  oscillated  up  and  down. 

The  centre  was  not  necessarily  over  the  jet,  it  often  remained  for  a ' 
long  time  on  one  side  of  it.    In  fact  it  appeared  to  be  in  equilibrium 
when  struck  about  45°  from  its  middle. 

In  this  way,  for  some  seconds  at  a  time,  the  ball  appeared  as  though 
it  were  hanging  to  the  jet,  and  then  it  would  oscUlate  about  this 
position  so  far  that  at  times  it  would  be  struck  underneath,  and  at 
other  times  almost  on  the  horizontal  circle ;  indeed  sometimes  it  would 
be  forced  so  much  to  one  side  that  the  jet  missed  it  altogether.  In 
this  case  it  would  immediately  drop  down,  but  such  was  its  deter- 
mination not  to  be  thrust  aside,  that  it  generally  came  back  into  the 
jet  almost  instantly.  Occasionally,  however,  it  would  fall  down  into 
the  basin. 

Being  a  light  ball  the  friction  of  the  water  caused  it  to  spin,  and  as 
it  moved  about  the  jet  it  would  spin  sometimes  in  one  direction  and 
sometimes  in  another,  always  about  a  horizontal  axis. 


Of  the  water  which  strikes  the  ball,  part  is  immediately  splashed 
off  in  all  directions,  part  is  deflected  off  at  a  tangent,  and  part  adheres 
to  the  ball,  and  is  carried  round  with  it  until  it  is  thrown  off  by  cen- 
trifugal force. 

There  are  many  other  things  that  attract  attention,  but  I  thiok  I 
have  noticed  those  which  bear  on  the  explanation. 

The  vertical  force  caused  by  the  action  of  the  jot  is  no  doubt  amply 
sufficient  to  support  the  weight  of  the  ball,  and  did  tbe  centre  of  the 
ball  remain  vertically  over  the  jet  there  would  be  no  difficulty.  The 
only  explanations  I  have  ever  heard  have  been  based  on  the  same 
supposition :  the  jet  is  supposed  to  strike  the  ball  ondemeath,  and 
form  a  cup  in  which  the  ball  rests. 

A  few  seconds'  observation,  however,  will  show  tbat  the  above  is 
not  satisfactory:  before  any  explanation  can  be  complete,  it  nuut 
show  how  it  is  that  the  ball  will  remain  in  equilibrium  on  one  side  of 
the  jet ;  nay,  that  it  will  fly  back  into  the  jet,  when  driven  out  of  ii 
I  will  first  point  out  the  nature  of  the  forces  which  act  on  the  ball 
Its  weight  acts  at  its  centre  in  a  vertical  line,  and  is  the  only  foree 
which  is  not  due  to  the  water.  If  the  water  strikes  the  ball  diieetly 
underneath  its  centre,  it  will  produce  a  force  acting  upwards  in  a 
vertical  line,  the  magnitude  of  which  wiU  depend  on  the  height,  and 
may  therefore  be  made  to  balance  the  weight  of  the  ball.  In  this 
position  the  bsdl  would  by  the  action  of  those  two  forces  be  in  equili- 
brium in  the  same  way  as  if  it  were  balanced  on  a  point;  the 
slightest  deviation  would  upset  it,  and  then  the  jet  would  strike  it  on 
one  side.  If  so  struck  there  would  be  two  forces  at  the  point  of  con- 
tact, the  one  normal  or  through  the  centre  of  the  ball,  due  to  the  im- 
pulsive action  of  the  water,  which  I  shall  call  F ;  and  another  in  the 
tangent  due  to  the  friction  of  the  water,  which  I  call  B. 

If  W  be  the  weight  of  the  ball,  then  P,  B,  and  W  are  the  only 
forces  which-  at  first  sight  appear  to  exist,  and  tbe.  question  is,  can 
P,  B,  and  W  be  in  equilibrium  P  This  is  easily  answered ;  for,  these 
three  forces  are  necessarily  in  the  same  plane,  but  they  do  not  all 
pass  through  the  same  point,  and  therefore  they  are  not  in  equilibrium. 
Hence  there  must  be  some  other  force  acting  on  the  ball  which  does 
not  pass  through  its  centre,  or  the  point  in  which  it  is  struck.  Since 
this  force  cannot  arise  from  the  action  ef  the  water  as  it  strikes  the 
ball,  or  the  weight  of  the  ball,  it  must  be  due  to  the  action  of  the 
water  as  it  leaves,  and  since  that  water  which  is  splashed  off  or  de- 
flected at  the  point  of  contact  does  not  touch  the  ball  again,  the  force 
must  be  due  to  the  water  which  adheres  to  the  ball,  and  is  subae* 
quently  thrown  off. 

Now  whenever  a  drop  leaves  the  ball  there  will  be  a  tangential  re- 
action in  a  direction  opposite  to  that  in  which  it  leaves,  and  if  many 
drops  are  leaving  the  ball  at  the  same  time,  there  will  be  a  force 
equal  to  the  sum  of  all  their  reactions  opposing  the  rotation  of  the 
ball,  and  a  force  equal  to  the  resultant  of  all  their  reactions  acting  cu 
the  centre  of  the  ball.  If  the  water  be  thrown  off  equally  all  round, 
this  latter  force  will  be  zero ;  but  if  more  drops  leave  in  one  direction 
than  in  another,  the  resultant  force  will  be  opposite  to  this  direction. 
As  this  force  is  essential  to  the  equilibrium  of  the  ball,  the  question 
arises,  is  there  any  reason  why  most  of  the  water  should  leave  the  hall 
in  one  direction  P  and  if  so,  in  which  direction  will  that  be  ?  Nov 
the  water  comes  on  the  ball  at  p,  and  as  it  passes  over  the  top  of  the 
bail,  the  action  of  gravity  or  the  weight  of  the  water  will  be  to  keep 
it  on  the  ball,  but  after  it  has  passed  the  top,  the  conditions  for  its 
leaving  become  more  and  more  favourable — so  that  it  appears  as 
though  the  water  would  begin  to  leave  as  soon  as  it  had  passed  over 
the  top  of  the  ball  and  go  on  until  it  was  all  thrown  off.  In  this  way 
most  of  the  water  would  leave  between  the  top  of  the  ball  and  that 
side  which  is  opposite  the  jet,  which,  on  examination,  I  find  to  be  tiie 
case. 

It  was  the  discovery  of  this  fact  which  has  enabled  me  to  explaa 
the  phenomenon,  for  this  water  causes  a  resultant  reaction  which  is 
the  additional  force  necessary  to  maintain  the  eqi;  I  Librium  of  the 
ball. 

Let  this  resultant  reaction  be  called  Q,  it  will  act  upwards  and 
towards  the  jet,  and  its  effect  will  be,  first,  to  force  the  ball  into  the 
jet  and  so  will  help  to  counteract  the  obliquity  of  P ;  seeondlj,  it  will 
assist  in  supporting  the  ball ;  and  thirdly,  since  it  opposes  the  rota- 
tion, it  will  balance  the  tangential  force  B  caused  by  the  friction  at  p, 
and  provided  it  have  the  proper  magnitude,  together  with  the 
forces  P,  B,  and  W,  it  is  all  that  is  requisite  to  explain  the  eqjoa^ 
brium. 

Pohition  of  Eqmlibrium. — With  regard  to  the  position  of  the  ball 
when  in  equUibrium  I  cannot  establish  anything  definite,  as  there  aie 
no  known  laws  of  adhesion,  but  I  can  show  by  general  reaaoning  that 
there  are  certain  limits  between  which  the  point  in  which  the  ball  is 
struck  must  lie,  so  that  there  may  be  equilibrium. 

Let  the  pointy  be  at  a  fixed  height,  and  let  F  equal  the  foil 
force  of  the  jet  at  this  height  when  acting  on  the  bottom  of  the  ball 
or  on  a  perpendicular  plane.  Then  if  a  be  the  angle  which  the  nor- 
mal at  p  makes  with  the  vertical 

P  =  F  cos  a 
and  the  horizontal  component 
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Pn]ia  =  -2~28ina  oos  a  >=  -n"  ^  ^  ^  * 


ihenfore 


P  Bin  a  =r-^-and  is  a  manmnin  when  a  =  45*^ 
P  sin  a  =  0  wlien  a  =  0  or  a  =  90° 


•nd 

So  that  tlie  tendency  of  the  jet  to  force  the  ball  to  one  side  moreascs 

F 

from  nothing  to-o"  m  p  moTes  from  the  bottom  to  a  point  at  which 

the  normal  makes  an  angle  of  45**  with  the  vertioal  and  then  decreases 
to  nothing  as  p  moves  to  the  middle  of  the  ball. 

The  force  Q  may  be  fairly  assumed  to  increase  as  the  speed  of 
rotation  increases,  and  this  will  be  as  the  point  of  contact  moves 
from  the  bottom  to  the  middle  of  the  ball.  In  the  same  way  the 
foroe  F,  whioh  will  necesaurily  increase  as  Q  increases,  will  increase 
M  p  moves  from  the  bottom  to  the  middle  of  the  ball,  and  its 
honsontal  component  will  follow  nearly  the  same  law  as  that  of  P. 

Considering  then  the  horisontal  forces  only,  there  must  be  some 
position  for  p  in  whioh  the  horizontal  component  of  Q  and  F  will  be 
equal  to  that  of  P,  and  if  a  horizontal  circle  be  drawn  through  this 
point  it  will  limit  the  part  of  the  ball  in  whioh  equilibrium  is 
possible. 

For  any  deviation  without  this  circle  the  equilibrium  will  be  stable, 
i.e.  if  the  centre  of  the  ball  gets  so  far  fh>m  the  jet  that  the  ball  is 
stradk  in  some  point  without  this  circle,  it  will  oome  back  again.  As 
to  the  natnve  of  the  equilibrium  for  any  deviation  within  this  oirole,  I 
esnnot  speak  positively,  but  it  is  probably  nearly  neutral  all  over  the 
inekMed  area. 

This  seems  to  i^gree  very  well  with  the  appearances  I  have  de- 
seribed,  namely,  that  the  ball  appeared  to  be  in  equilibrium  when 
struck  at  a  point  about  45°  from  its  middle,  about  which  point  it 
OMiUates.  When  the  oscillations  become  so  big  that  the  ball  leaves 
the  jet,  I  have  said  that  the  ball  instantly  jumps  back  again.  To 
Mooont  for  this  we  have  only  to  consider  that  the  force  P  ceases  as 
looQ  as  the  oontaot  ceases,  but  not  so  with  Q,  for  there  will  still  be 
Homo  water  to  be  thrown  off,  so  that  perhaps  for  half  of  a  revolution 
aftsr  the  contact  has  ceased,  the  foroe  Q  will  continue  undiminished 
and  BO  bring  the  ball  back  into  the  jet. 


EAST  KENT  NATURAL  HISTORY  SOCIETY,  CANTERBURY. 

Abstbact  of  FaocBKDiNas,  1869. 

In  March  a  sub-committee  was  formed  for  the  purpose  of  collecting 
and  recording  information  on  the  flora  of  the  district,  which  corre- 
sponds to  that  of  the  Parliamentary  division  of  the  county.  Fourteen 
contributors  have  combined  to  carry  out  the  work,  and  some  valuable 
records  have  been  already  obtained.  Connected  with  this  x>oint  the 
following  notice  will  be  interesting : — Two  plants,  either  new  to  or 
rare  in  the  district,  have  been  found  and  clearly  identified, —  Wolffi-a 
arrhiza  and  Riccia  fluitans.  Wolffia  having  never  before  been  found 
in  Kent,  is  now  added  for  the  first  time  to  the  flora  qf  the  county. 
The  discovery  of  this  curious  member  of  the  order  Lemnaceas  was  the 
more  interesting,  as  it  enabled  Mr.  Gulliver  to  complete  his  observa- 
tions on  the  distinctive  cell-characters  between  Wolffia  and  Lemna, 
as  described  and  figured  by  him  in  8eeman*s  Jowrnal  of  Botcmy, 
January,  1869.  The  Riodais  a  pretty  muscal  cryptogam,  and  will  be 
foond  novel  and  interesting  for  cultivation  in  vases  of  fresh  water. 

At  a  meeting  at  Dover,  Mr.  Horsnail  read  a  paper  on  "  A  Cmsta- 
oean  of  the  family  Pyonogonidsd  found  in  the  locsility." — ^This  has  since 
been  published  in  Science-Oossip.  Major  Munn  also  communicated  a 
paper  "  On  the  Hexagonal  Cells  of  Wasps  and  Bees,"  in  whioh  from 
his  own  direct  observations  on  the  formations  of  the  cells,  and  the 
oonstruction  of  solitary  cells  in  this  form,  he  refuted  the  "  circular 
theory  "  of  their  production. 

At  Canterbury,  the  Rev.  J.  Mitchinson,  D.C.L.,  gave  a  lecture  "  On 
Yoloanio  Aotion,"  ehiefly  referring  to  extinct  volcanoes,  and  recording 
his  personal  experience  and  observation  in  the  district  of  Auvergne. 

G.  Dowker,  Esq.,  F.G.S.,  on  two  occasions  described  at  some  length, 
illistrating  hds  remarks  by  many  excellent  diagrams  and  specimens, 
"Certain  Points  in  the  Geology  of  the  Isle  of  Thanet."— A  brief  sum- 
nary  of  his  observations  may  be  given  in  the  following  oondusions : — 
That  the  changes  during  the  historical  period  are  due  to  the  alluvial 
deposits  of  the  Stour  river,  and  the  changes  in  currents  in  the  sea, 
and  not  to  any  elevation  of  the  land.  That  the  Isle  of  Thanet  had 
been  formed  in  an  estuary  of  the  Stour  and  Wandour  rivers.  That 
the  drift  deposits  are  of  the  post-glacial  period,  cotemporaneous  with 
those  of  the  Thames  valley,  in  which  flint  implements  associated  with 
bones  of  extinot  f"«^"«"m^^«»  had  been  found.  A  list  of  these  mammals 
found  in  East  Kent  was  given.  At  this  period  France  and  Thanet 
were  united,  as  shown  by  Trimmer.  That  the  Isle  of  Thanet  is  an 
antioUnal  axis  of  the  ohsJk,  the  most  elevated  portion  of  whioh  was 
near  St.  Peter's,  in  Thanet.    A  diagram  of  a  section  from  Minster,  in 


Isle  of  Sheppy,  to  Ransgate,  miming  nearly  in  the  line  of  the  anti- 
cUnal,  showed  this,  and  also  how  the  Thanet,  Woolwich,  and  Oldhaven 
beds,  with  the  London  clay,  had  been  denuded  off  the  chalk.  That 
the  Stour  Valley,  from  Groveferry  to  Pegwell,  is  in  Thanet  beds,  lying 
in  the  synclinal  of  the  chalk,  which  reappear  at  Nonnington  and 
Wingham,  on  the  sides  of  the  valley  opposite  Thanet.  That  the  juno- 
tion^f  the  Thanet  beds  with  the  ohiUk  was  always  indicated  by  the 
presence  of  green-coated  flints,  reposing  in  most  instances  on  tabular 
layers  of  flint.  There  was  not  snffioientiy  well-defined  evidence  at 
present  as  to  whether  the  Thanet  beds  rest  conformably  on  the  chalk  ; 
no  sufficiently  continuous  junctions  are  exhibited  to  prove  whether  the 
same  bed  of  chalk  is  always  present.  That  the  chalk  of  Pegwell  and 
Margate,  destitute  of  flints,  was  saperior  in  position  to  that  of  Rams- 
gate,  whioh  abounded  in  flints,  the  section  along  the  coast  thus  repre- 
senting the  arch  of  the  anticlinal.  The  true  position  of  Margate  chalk 
was  first  pointed  out  by  Mr.  Whitaker ;  the  peculiar  division  in  the 
Margate  chalk  was  due  to  the  right-angled  fissures  to  the  planes  of 
bedding  becoming  weathered  out  by  atmospheric  agencies,  often 
leaving  projecting  headlands.  That,  as  far  as  the  fossils  contained  in 
it  might  be  taken  as  proof,  the  Margate  chalk  may  be  coeval  with  that 
of  Norwich,  and  equivalent  to  the  highest  chalk  in  England.  A  com- 
parison of  the  fossils  was  given.  That  there  was  no  direct  evidence  of 
the  thickness  of  the  Thanet  chalk  beyond  that  afforded  by  a  well  sunk 
at  Margate,  and  which  did  not  penetrate  it.  The  thickness  of  the 
upper  or  Margate  chalk  in  this  section  appeared  to  be  only  30  ft. ;  on 
the  other  hand  there  la  evidence  of  great  irregularities  in  the  chalk 
deposit,  and  these  may  not  be  due  to  denudation,  but  to  unequal 
deposition  over  an  irregular  sea-bed  produced  by  elevation  of  lower 
strata. 

G.  Gulliver,  Esq.,  F.R.S.,  at  Canterbury,  described  and  demonstrated 
under  the  microscope  the  auditory  organs  of  mollusks.  These  observa- 
tions were  published  in  the  Journal  of  Anatomy  and,  Physiology. 

At  Dover,  in  November,  a  lecture  was  given  by  G.  Gulliver,  Esq., 
**  On  the  Use  of  Red  Corpuscles  of  the  Blood  in  Respiration,  and  the 
Import  of  their  Size  both  in  a  Taxonomio  and  Physiological  Point  of 
View  ;  with  an  account  of  his  discovery  of  the  Characters  afforded  by 
the  Blood-disks  of  Tragulus  andMoschus."  This  lecture  was  published 
in  Scientific  Opinion,  vol.  ii.  p.  588. 

Two  excursions  were  made  during  the  year.  One  in  June  to  explore 
the  district  between  Ashford  and  Mersham  Hatch  :  a  somewhat 
distinctive  flora  associated  with  the  Sandgate  and  Hythe  beds  was  in- 
vestigated. The  second  was  a  dredging  and  exploring  party  from 
Heme  Bay  to  Reculver  in  September. 

At  a  meeting  held  on  this  occasion,  G.  Dowker,  Esq.,  F.G.S.,  road 
a  paper  "  On  Hydroid  Zoophytes."  Having  g^ven  a  good  rdsumi  of  the 
present  knowledge  on  the  subject,  he  illustrated  the  growth  and 
development  of  these  animals  by  his  observations  on  one  whibh  had 
existed  in  his  marine  aquarium  for  five  years.  It  belonged  to  the 
family  StauridudaB,  and  was  figured  and  described  by  Hincks  as  da- 
donema  radiatum.  The  Gonozooids,  or  Medassa,  appear  in  May  and 
September,  and  protrnde  from  the  polypite  near  its  junction  with  tho 
chitonons  receptacle.  They  grow  rapidly  and  become  detached  about 
the  third  or  fourth  day.  Mr.  Dowkor  gave  tho  following  list  of 
Zoophytes  that  he  had  either  dredged  or  observed  at  Heme  Bay  : — 
Bowerharikia  imbricata,  FlvLstra  foliacca,  Lepralia  (various  species), 
Halecium  halecinumf  Notarnia  hursaria. 


NEWCASTLE  CHEMICAL  SOCIETY. 

Masch  24th. — The  paper  read  was  *'  On  a  Now  Method  of  Manufac- 
turing Caustic  Soda,"  patented  by  M.  Bacbet,  of  Paris,  with  experi- 
ments, by  R.  Calvert  Clapham,  F.C.S. — Experiments  were  made  by  Lord 
Dundonald  as  far  back  as  1790-1794,  in  making  caustic  soda  by  the 
decomposition  of  common  salt  with  litharge.  This  process  was  con- 
ducted on  a  manufacturing  scale  by  the  late  Mr.  Wm.  Losh,  in  1790, 
and  I  am  indebted  to  him  for  some  details  of  the  process  then  in 
operation. 

The  proportions  recommended  to  produce  the  best  results  were  100 
parts  of  salt  and  300  parts  of  oxide  of  lead ;  but  when  the  greatest 
care  was  taken,  they  did  not  sucoeed  in  obtaining  more  than  3'0  parts  of 
caustic  soda,  or  5*6  per  cent  of  salt  was  decomposed.  At  that  time  they 
had  many  diffioulties  to  contend  with,  in  preventing  the  loss  of  lead  in  the 
solutions,  and  they  had  no  plan  in  operation  to  reconvert  the  white- 
lead  pigment  which  was  formed  back  again  into  an  oxide  of  lead  ready 
to  receive  a  fresh  charge  of  salt.  They  had,  therefore,  to  contend 
with  considerable  expenses,  and  some  loss  of  lead  in  melting  it  down 
again  to  a  metallic  state.  It  was  only  the  high  price  of  soda,  which 
may  be  calculated  as  equal  to  £Sb  to  ^90  per  ton  of  70  per  cent, 
caustic  soda,  which  enabled  the  operations  to  be  conducted  at  a  profit. 
I  shall  not  trouble  the  members  with  any  details  of  the  changes  which 
have  taken  place  in  the  manufacture  of  soda  from  that  time  to  the 
present.  It  is  sufficient  to  say,  that  after  three-quarters  of  a  century 
has  passed  away,  a  patent  has  been  taken  out  by  M.  Baohet,  ol  Paris, 
for  the  production  of  caustic  soda  by  means  of  salt  and  litharge, 
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which,  in  some  respeots,  resemblea  the  old  method,  bat  with  this  marked 
di£fereiioe,  that  hydrate  of  lime  is  added  to  the  mixtaze,  which  has  the 
effect  of  pieyentiiig^  the  reactions  which  take  place  between  the  soda 
and  the  diloride  of  lead,  by  the  old  method,  resulting  in  the  re-con- 
version  of  the  chloride  of  lead  into  common  salt ;  and  the  new  process 
also  inolndes  a  method  of  regenerating  the  white  lead  pigment,  so  that 
it  may  be  used  oyer  and  over  again.  • 


YOEKSHIRE  NATUBALISTS'  CLUB. 

The  usual  monthly  meeting  of  this  dub  was  held  on  Wednesday, 
April  6,  at  Mr.  Graham's,  Market-street,  York,  S.  W.  North,  Esq.,  in 
the  chair. 

Mr.  0.  Wakefield,  the  honorary  secretary,  remarked  that  the  pro- 
ceedings of  the  club  for  the  past  year,  copies  of  which  were  laid  upon 
the  table,  were  now  ready  and  woold  be  forwarded  to  the  members  in 
a  few  days.  He  also  i^inonnoed  that  subscriptions  from  the  president 
and  members,  amounting  to  j65.  10s.,  had  been  collected  towards  a 
general  fund  which  is  being  raised  for  the  family  of  Professor  Michael 
Sars,  of  Christiania,  whidL  has  been  left  in  a  destitute  state  by  his 
unexpected  demise.  This  sum  will  be  shortly  forwarded  to  London  by 
Mr.  North,  who  has  kindly  acted  as  treasurer. 

Mr.  Qraham  exhibited  a  remarkably  fine  pike,  weighing  upwards  of 
201b.,  and  sent  to  him  for  preservation  by  J.  Hope  Barton,  Esq.,  of 
Stapleton  Park,  Pontefract ;  two  fine  male  specimens  of  the  Gargany 
ducks  (Anas  querquedula)^  one  sent  by  Col.  Wade,  of  Hauxwell  HaQ, 
Bedale,  the  other,  by  M.  H.  Horsfall,  Esq.,  and  a  remarkably  fine  spe- 
cimen of  the  common  heron  (Ardea  cinerea),  sent  to  him  by  Mr.  J. 
Chapman,  of  Mennithorpe,  near  Howden. 

liie  Bey.  J.  F.  Blake,  F.G.S.,  exhibited  a  full-grown  specimen  of 
Ammonites  heterophyllus,  which  characterizes  the  uppermost  beds  of  the 
lias  at  Whitby.  It  was  remarkable  for  the  preservation  of  its  body 
chamber,  portions  of  which,  detached  from  the  ammonite  are  not  un- 
common, and  are  known  by  the  name  of  the  fan,  but  he  had  never  seen  a 
complete  specimen  of  this  kind  figured.  He  observe^  that  the  last 
chamber  had  a  different  appearance  from  the  rest ;  it  was  in  this  part 
that  the  animal  lived,  and  it  was  a  common  feature  in  ammonites,  were 
found  perfect,  to  present  some  peculiarities  in  this  part — some  form 
projecting  lips,  some  greatly  expand,  some  have  differences  in  the  keel, 
and,  as  in  this  case,  some  have  extra  ornamentation.  Of  the  life- 
history  of  this  ammonite  we  know  as  much  as  of  any,  as  they  are  found 
from  a  very  small  size  up  to  that  of  the  present ;  but  it  is  only  when 
of  the  largest  size  that  this  altered  last  chamber  appears,  small "  fans  " 
being  unknown. 

Mr.  J.  F.  Walker,  F.G.8.,  made  some  remarks  on  the  Gravel  Pit,  at 
Nuntkorpe,  near  the  city,  in  which,  he  said,  were  found  boulders  of 
carboniferous  limestone,  containing  crinoids  and  masses  of  coral,  sand- 
stones derived  from  the  coal-measures  containing  casts  of  shells,  chiefly 
braohiopoda,  stems  of  lepidodendron,  and  waterwom  specimens  of 
Qryphcsa  incurva^  from  the  lias.  Bones  of  mammals  have  occasionally  . 
been  met  with  in  this  pit,  also  a  boulder  from  Shapfell.  Below  this 
gravel  there  is  a  thick  bed  of  sand  containing  a  thin  seam  of  clay. 
Mr.  Walker's  attention  had  been  directed  to  the  discovery  of  several 
large  boulders  in  a  field  on  this  side  of  Holgate.  On  visiting  it  he 
found  several  large  stones  composed  of  micaceous  sandstone,  the  largest 
of  which  was  irregular  in  shape,  and  measured  3  ft.  6in.  in  length, 
2  ft.  8in.  broad,  and  1  ft.  Sin.  deep.  This  stone  was  found  3  ft.  below 
the  surface  in  a  dark  blue  and  brown  variegated  clay,  containing  nu- 
merous stones  marked  with  the  glacial  strie.  This  bed  of  clay  extends 
down  to  the  beck,  and  above  it  is  a  mixture  of  sand  and  graveL  In 
conclusion  Mr.  Walker  ventured  to  regard  the  clay  at  Holgate  as  an 
outlyer  of  the  true  boulder  clay,  whilst  the  other  beds  have  afterwards 
been  deposited  at  the  sides  of  it. 

Mr.  Walker  exhibited  a  fine  specimen  of  Terehratula  Bentleyii  from 
the  cornbrash  of  Yanley,  near  Peterborough. 

At  the  conclusion  of  Mr.  Walker's  paper  a  discussion  followed,  in 
which  Messrs.  North,  Fox,  and  Strangeways,  took  part,  the  secretary 
remarking  that  bones  of  the  mammoth,  and  QryphcBa  incurva  had  pre- 
viously been  found  as  far  west  as  Heslington. 


THE  WINCHESTER  AND  HAMPSHIRE  SCIENTIFIC  SOCIETY. 

A  MONTHLY  meeting  of  this  society  was  held  at  the  studio  of  Mr. 
Savage,  Southgate-road,  last  month.  The  president  (Bev.  C.  A.  Johns) 
occupied  the  chair.  There  was  a  good  attendance  of  members,  who 
experienced  an  unexpected  treat  in  hearing  from  Canon  Kingsley  a 
glowing  description  of  the  primeval  forests  of  Trinidad,  whence  the 
rev.  gentleman  has  recently  returned.  The  following  proposed  members 
were  balloted  for,  and  elected  into  the  society  i — ^sievs.  J.  T.  Bramston 
and  J.  L.  Barton,  and  Messrs.  Chas.  Wooldridge,  sen.,  W.  Oakshott, 
G.  H.  Pointer,  and  W.  Barter.  The  secretary  (Mr.  A.  Angell,  jun.) 
having  read  the  minutes  of  the  previous  meeting, 

The  president  said  it  was  proposed  to  form  a  sub-committee  for 
botanical  studies,  each  person  making  collections  and  interchanging 


their  specimens.  He  invited  those  who  wished  to  join  to  give  in 
names.  The  chairman  afterwards  stated  that  Dr.  Biohards  had  pre- 
senied  an  excellent  collection  of  dried  grasses  to  the  society,  and 
intimated  that  the  same  would  form  a  nucleus  to  which  the  sub-oom- 
mittee  might  add  the  results  of  their  labours.  He  also  drew  atien^on 
to  the  interesting  specimens  of  seeds  from  the  West  Indies,  placed  on 
the  table  by  Canon  Kingsley.  With  reference  to  the  "  report  of  the 
sub-committee  of  inquiry  with  regard  to  Hyde  Abbey  as  the  bnxyincf- 
plaoe  of  King  Alfred,"  the  president  called  on 

Mr.  Collier,  who  said  that  recent  information  obtained  by  the  sub- 
committee almost  made  the  reading  of  the  report  unnecessary  and  a 
v-aste  of  time.  The  meeting,  however,  desired  to  hear  it,  and  it  was 
therefore  read. 

EDINBUBGH  BOTANICAL  SOCIETY. 

This  society  met  March  10th,  Sir  Walter  Elliot,  president,  in  the 
chair.  Donations  to  the  library,  herbarium,  and  museum  were 
announced.  Professor  Balfour  noticed  the  death  of  Professor  Ffuk 
2avier  Unger,  M.D.,  which  took  place  suddenly  at  Grats,  on  13tk 
February.  He  was  one  of  the  twenty-five  foreign  honorary  fellows  of 
the  society. 

Mr.  Sadler  noticed  the  death  of  Dr.  Alexander  Carroll  Maingaj, 
who  joined  the  society  on  8th  February,  1855.  He  was  engaged  in 
investigating  the  fiora  of  Burmah. 

The  following  communications  were  read : — 
*'  On  the  Formation  of  a  Museum  of  Vegetable  Materia  MediQa«"  by 
William  Craig,  M.B.  and  CM. — While  admitting  the  great  value  o€ 
the  Materia  Medioa  collection  in  the  university,  the  author  thought 
that  it  would  be  well  if  the  society  would  assist  in  forming  a  mnseom 
to  illustrate  completely  the  British  Pharmacopceia,  by  meaaa  of 
herbarium  and  laboratory  specimens. 

"  On  the  Fructification  of  Oriffitlisia  coroUina,  with  a  notice  of  the 
other  Alge  found  in  Shetland,  not  mentioned  in  Edmonston's  Flora," 
by  C.  W.  Peach,  A.L.S. 

"On  Two  New  British  Hepaticss,"  by  Dr.  B.  Carrington.— The 
plants  referred  to  by  Dr.  Carrington  were — Nardia  sphacelata 
(Carr)  and  Adelcmthus  Carringtonii  (Balfour). 

"0^  the  Occurrence  of  LvanUa  a/rcuata  and  BuxbaunUa  indusiata,  in 
Inverness-shire,"  by  Dr.  Buchanan  White. 

"  On  some  recent  Additions  made  to  the  Flora  of  Canada,"  bj  Mr. 
Sadler. 

"Report  on  the  Open-air  Vegetation  at  the  Boyal  Botanic  Garden," 
by  Mr.  M'Nab. — ^The  author  remarked  that  the  six  lowest  morning 
readingfs  since  10th  February  were  on  the  mornings  of  13th,  22nd, 
25th,  26th,  and  27th  February,  also  on  6th  March,  marking  respec- 
tively 26%  26%  15%  26%  20%  and  27°  ;  and  the  six  highest  mocning 
temperatures  during  the  same  period  were  on  the  16th,  17th^  and 
2l8t  February,  also  on  1st,  2nd,  and  3rd,  of  March,  indicating  re- 
spectively 34%  S^"*,  33%  43%  34°,  and  34^  These  low  temperatnres 
have  retarded  vegetation  considerably.  At  this  date  there  were  only 
ten  species  of  spring  plants  in  bloom,  independently  of  the  two 
formerly  noticed ;  while  at  the  March  meeting  last  year  no  less  than 
forty-three  species  were  recorded.  The  number  this  March  is  only 
twelve,  including  those  noticed  at  the  January  and  February  meot- 
ings. 

Date  of  Ilowering. 
1870.  IQ». 

Corylus  avellana Feb.  18 Jan.  14 

Nordmannia  cordifolia   Feb.  19  Jan.  21 

Eranthis  hyemalis  Feb. 

Jasmiuum  nudifiorum     Feb. 

Garrya  elUptica  Feb. 

Crocus  susianus  Mar. 

Leuoojum  vemum  , Mar. 

Crocus  vemus  and  va/rs Mar. 

Galanthus  plicatus Mar. 

Hepatioa  triloba Mar. 


20 Jan.  16 

20 Jan.  13 

24 Jan.  14 

1  Jan.  22 

2 Jan.  17 

3 Jan.  13 

4 Jan.  26 

5 Jan.  23 


Miscellaneous  communications  were  received — ^from  Professor  XKdc- 
son,  Glasgow  (demonstrating  some  of  the  stages  in  the  developnMBi 
of  the  embryo  of  Zost&ra  marina^  and  pointing  out  the  light  tlubir  was 
thrown  by  this  embryo  on  that  of  grasses) ;  from  Miss  BeaTer,  of 
Coniston;  from  Mr.  M'Nab,  Mr.  Sadler  (who  sent  a  speeunen  of 
Guarana),  Sir  Wm.  Jardine,  Bart.,  Don  Quiliermo  Jameson,  Saa. 
Juan  (who  presented  a  large  collection  of  dried  plants  from  the 
Andes),  and  from  Mr.  Mawson. 


GLASGOW  NATURAL  HISTOBY  SOCIETY. 

The  seventh  meeting  of  the  session  was  held  on  the  evening  of 
day,  the  29th  ult.,  in  the  library  of  Anderson's  University,  Pntfc 
John  Young,  M.D.,  president,  occupying  the  chair.    Messrs.  Ji 
Lumsden,  194,  Bath-street,  and  David  M.  Lyle,  147,  Stookwell«Btmui, 
were  elected  resident  members. 


April  IS,  1870.3 


SCIENTIFIC   OPINION. 


356 


The  followingr  objects  were  exhibited  at  this  meeting  : — 

1.  Skulls  of  the  male  and  female  of  the  Gteur,  or  Indian  Bison 
(OavcBus  Oaurus)  forwarded,  with  remarks,  by  Captain  H.  W.  Fielden, 
4th  King's  Own  Boyal  Begiment,  corresponding  member.  Also,  a 
very  fine  head  of  the  Cape  BaffaJo  (BubaVus  Gaffer),  lent  for  the 
oocasion  by  the  Messrs.  Tnill,  taxidermists,  Sauohiehall-street. 

2.  A  colleotion  of  fossil  Brachiopoda,  from  the  Silurian  beds  of  the 
Girvan  yalley,  Ayrshire,  including  seyeral  new  species,  by  Mr.  John 
Young.  This  interesting  series,  which  had  been  collected  last  summer 
by  Mrs.  Bobert  Gray,  had  already  been  submitted  to  Mr.  Thomas 
Davidson,  of  Brighton,  who  intends  figfuring  and  describing  the 
newly  discovered  forms  in  the  general  supplement  to  his  well'lmown 
work  on  fossil  Brachiopoda.  Mr.  Toung,  in  exhibiting  these,  referred 
especially  to  the  following  genera  and  species: — Rfvynchonella  Weaveri 
(Sfdter),  R.  csmula  (Salter),  R,  Thomsoni,  Atrypa  incerta,  TripUHa 
Qrayi,  Orthis  elegantuUiy  0.  ccUUgramma,  var.  BcoHca,  0.  Bouchard^, 
and  another  interesting  form  of  Orthis,  not  yet  named ;  BwophomenOi 
imbrex,  var.  semiglobosaj  8.  Qrayi  (a  new  species  not  yet  published), 
Lepiaana  transversalis,  var.  Youngioftuiy  L.  sericea,  and  L.  tenwUineta, 
Mr.  Toung  also  stated  to  the  meeting  that  the  collection  made  by 
Mrs.  Gray  was  equally  important  as  regarded  other  shells — the 
trilobites,  corals,  graptolites,  &c., — the  whole  consisting  of  several 
thousand  well-selected  specimens,  which  would  probably  yield  a 
number  of  new  species  when  they  came  to  be  thoroughly  examined. 

3.  The  secretary  exhibited  a  specimen  of  the  Crested  SpizaStus 
{Spizaetus  cristatellus,  Jardine  and  Selby)-— a  rare  bird  in  collections 
— which  had  been  lent  by  Mr.  J.  Whiteford,  WUson-street.  This 
specimen  was  brought  from  Demerara,  and  Mr.  Gray  remarked  that 
Kttle  appeared  to  be  known  of  its  habits. 

4.  Dr.  John  Grieve  and  Mr.  J.  A.  Mahony  exhibited  a  series  of 
fossils  from  the  leaf-beds  in  Mull,  on  which  Dr.  Grieve  made  some 
remarks.  Dr.  Grieve  also  exhibited  specimens  of  Hymenicbddon 
suberea  and  Nehodia  bipes,  both  from  Bothsay,  and  a  colleotion  of 
Amphipods  from  Gourock,  embracing  upwards  of  twenty  interesting 
species. 

The  following  papers  were  then  read : — 

"On  the  Shell  Mounds  at  the  Machar  Grogary,  South  Uist,"  by 
James  A.  Mahony,  Esq. — ^This  paper  was  illustrated  by  a  large 
collection  of  objects,  chiefly  shells  of  various  kinds,  bones  of  a 
number  of  animals,  some  of  them  drilled  with  holes,  others  split 
longitudinally,  stone  knives  or  scrapers,  pieces  of  rude  i>ottery,  and 
other  articles  of  a  like  nature,  usually  found  in  these  refuse  heaps. 
At  the  close  of  the  paper.  Professor  Young  dwelt  at  some  length  in 
comparing  these  mounds  of  Western  Scotland  with  what  had  been 
examined  in  the  eastern  coupties,  especially  in  Caithness.     , 

"  On  the  Sea  Anemones  of  the  Shores  of  the  Cnmbraes,"  by  David 
fiobertaon,  Esq.,  F.G.S. — ^The  author  gave  a  complete  list  of  the 
Kpooies  taken  by  himself  in  that  most  interesting  locality,  and  ex- 
hibited several  living  anemones  in  illustration  of  his  paper. 

Several  important  donations  to  the  library  were  then  announced, 
after  which  the  meeting  was  adjourned  till  the  last  Tuesday  in  April. 


FOREIGN  ACADEMIES. 


THE  FEENCH  ACADEMY. 

Pabis,  April  4th. — ^The  correspondence,  which  was  extensive,  was 
presented  by  M.  Dumas. 

In  a  note  by  M.  Viollet  the  nature  of  the  annular  deposit  was  de- 
aeiibed,  which  is  nearly  always  to  be  seen  in  the  tubes  used  for  con- 
densation in  organic  analyses.  He  states  it  to  be  due  to  the  selenium 
which  is  present  in  most  coppers  of  commerce. 

According  to  a  note  from  M.  Boyer  he  has  succeeded  in  transforming 
carbonic  acid  into  formic  acid  by  intrapiUary  force. 

Another  memoir  was  received  from  M.  Dubmnfaut,  the  object  of 
which  is  to  furnish  further  proofs  of  the  fact  already  pointed  out  by 
him  in  preceding  communications,  namely,  the  existence  of  water  in 
all  gases  after  api>aiently  the  most  complete  desiccation.  The  driest 
atmospheric  air  still  contains  0*0005  per  1000. 

Several  notes  from  different  persons  were  on  the  ventilation  of 
hospitals,  and  on  the  proper  means  of  rendering  harmless  to  the 
public  health  the  air  which  escapes  from  the  rooms  and  spreads  through 
the  atmosphere. 

Experiments  made  with  the  sewage  of  Paris  to  fertilize  the  sandy 
plain  of  Gennevilliers,  formed  the  subject  of  a  note.  From  this  it 
appears  that  these  loi^ds  have  been  rendered  so  far  fruitful  that  certain 
exceptional  crops  have  been  made  to  flourish. 

The  report  of  the  meteorological  observatory  of  Montsouris  for 
March  was  presented  by  M.  Charles  Sainte  Claire-Deville,  who  entered 
into  some  of  its  detaUs,  showing  that  this  establishment  is  in  full 

activity. 

M.  Jamio,  returning  to  his  oommunioation  at  the  last  meeting, 


made  known  an  interesting  result  to  which  he  had  been  led  through 
applying  the  formula  he  had  established  to  the  correction  of  the 
number  given  by  Laplace  and  Lavoisier  for  the  latent  heat  of  ice. 
This  number,  which  is  75  calories,  was  corrected  by  MM.  La  Prove- 
staye  and  Desains,  who  found,  by  their  experiments,  79*25.  M. 
Begnault  also  arrived  at  almost  the  same  number.  On  making  the 
necessary  correction  of  Laplace  and  Lavoisier's  number,  according  to 
his  formula,  M.  Jamin  has  obtained  the  number  79*40  so  that  the 
experiments  of  Lavoisier  were  well  made,  only  their  interpretation 
was  erroneous. 

A  report  by  M.  Bouley  was  then  read  on  the  official  documents 
relating  to  hydrophobia,  which  the  different  municipal  administrations 
of  France  have  been  invited  to  collect  together  and  publish  annually. 

M.  H.  Sainte  Claire-Deville  presented  a  note  by  M.  E.  Lefebvre,  on 
the  supersaturation  of  solutions  of  calcium  chloride.  Such  a  solution 
is  readily  obtained  even  in  the  open  sir.  Most  salts  fail  to  make  it 
crystallize,  but  crystals  of  calcium  chloride  itself  and  of  strontium 
chloride,  and  barium  chloride,  bring  about  this  crystallization.  A 
solution  containing  about  55  per  cent,  of  anhydrous  salt,  deposits 
large  tubular  crystals  having  the  composition  CaCl2,40H2  quite 
different  from  the  prismatic  crystals,  having  the  composition 
CaCl2,60H2. 


NOTES  AND   MEMORANDA. 


■■■ 


The  Channel  Bridge. — Before  the  Easter  holidays  a  large  foot 
bridge  of  more  than  130  yards  (100  metres)  span,  and  constructed  pre- 
cisely on  the  system,  and  to  the  exact  scale,  of  the  proposed  Channel 
Bridge,  will  have  been  completed   by  M.   Boutet,   so  that   whatever 
doubts  may  hitherto  have  existed  as  to  the  practicabilily  of  the  inven- 
tion must  henceforth  be  dispelled.    The  two  abutments,   formed  of 
enormous  blocks  of  granite,  are  ready  for  putting  in  place,  and  the 
tress  and  platform  are  set  up  for  a  length  of  80  metres  (the  ground  at 
disposal  at  the  D^pdt  des  Marbres  not  allowing  of  the  whole  length 
being  extended).     On  Thursday  the  French  Minister  of  Fine  Arts, 
M.   Bichard,   visited  the  works  for  the  purpose  of  inspecting  the 
progress  of  the  model,  and  expressed  himself  perfectly  satisfied,  an- 
nouncing his  determination  to  renew  his  visit  as  soon  as  it  shall  have 
been  completed.     The  tress  was  thoroughly  tested,  and  resisted  with- 
out the  slightest  deflection  a  strain  double  that  of  the  testing  weight 
required  by  the  roles  of  the  "  Fonts  et  Chauss^s."     This  model  will 
be  exactly  one-tenth  of  the  span  proposed  for  the  Channel  Bridge,  and 
being  five  times  the  size  of  the  last  model  it  will,  if  successful,  furnish 
an  excellent  illustration  of  the  capabilities  of  M.  Boutet's  system.     It 
may  be  mentioned  that  Mr.  Page,  the  engineer  of  Westminster  Bridge, 
when  last  week  discussing  at  the  Society  of  Arts  the  merits  of  the 
different  projects  for  crossing  the  Channel,  gave  M.   Boutet's  bridge 
the  second  place  among  them,  mentioning  very  strong  reasons  against 
all  the  other  projects,  except  his  own,  to  which  he  naturally  assigned 
the  first  place,  and  stating  of  M.  Boutet's  project  that  he  thought  a 
permanent  bridge  could  be  established,  that  there  is  no  insuperable 
difficulty  in  erecting  piers  in  the  deepest  part  of  the   Channel,   and 
that  the  plan  of  M.  Boutet  for  the  superstructure  was  calculated,   to 
a  great  extent,  to  produce  the  necessary  span.    The  span  of  the  great 
foot  bridge,  now  being  completed,  is  larger  by  a  third  than  the  longest 
spans  of  the  ordinary  and  foot  bridges  of  Paris,  that   of  the  Buttes- 
Chaumont  included,  and  the  testing  of  it  wiU  not  only  increase  the 
confidence  in  M.  Boutet's  ability  to  construct  a  Channel  Bridge,  but 
secure  a  continuance  of  orders  for  the  immediate  application  of  the 
system  for  bridges  and  viaducts  on  the  larger  scale.    As  no  necessity 
exists  for  the  construction  and  placing  of  piers,  the  usual  soundings, 
and  other  preparatory  submarine  works  (which  in  the  construction  of 
bridges  by  other  means  absorb  three-fourths  of  the  expense)   can   be 
completely  avoided.    The  favour  with  which  M.  Boutet's  bridges  are 
being  received  is  not,  therefore,  astonishing,  and  it  is  gratif^g  to 
recognize  that  the  success  predicted  for  them  at  the  very  outset  is 
being  so  completely  realized. 

A  Bteam-Sngine  without  a  Orank. — The  engine  is  very  simple, 
and  consists  of  a  cylinder  12  in.  long  and  6\  in.  bore  (in  the  one  al- 
ready built),  with  the  shaft  passing  through  the  centra  of  it.  The 
cylinder  is  furnished  with  a  piston  at  each  end,  precisely  like  the  pistons 
of  common  crank  engines ;  to  these  pistons  are  connected  short  rods, 
with  a  friction  roller  at  the  outside  end  working  in  the  inside  of  an 
elliptical  ring,  which  passes  around  the  shaft  outside  of  the  cylinder ; 
outside  of  the  ellipse  is  another  friction  roller,  connected  to  the  piston 
by  compensating  levers  in  such  a  manner  that  when  the  pistons  are 
moving  towards  the  centre  of  the  cylinder,  the  rollers  act  on  opposite 
sides  of  the  ellipse,  both  pulling  directly  towards  the  centre,  thus 
causing  them  to  move  forward  on  the  ellipse,  and  communicating  a 
rotary  motion  to  the  shaft.  After  the  rollers  have  passed  forward  to 
the  shortest  diameter  of  the  ellipse,  the  steam  is  exhausted  from  the 
ends  of  the  cylinder  and  let  into  the  middle,  between  the  pistons, 
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prening  them  ootwaTd,  oanBJng  the  roUen  in  the  ends  of  tiie  piston 
rods  to  aot  on  the  inside  of  the  eUipse,  Mid  eontinoinf  the  forward 
motion  of  the  shaft  nntil  they  arriTe  at  the  lonf  diameter,  when  the 
steam  is  exhausted  from  the  middle  of  the  cylinder,  and  is  again 
applied  at  the  ends.  The  results  obtained  were  surprising,  and  can 
haidly  be  credited  by  believers  in  the  infallibility  of  the  crank  motion. 
The  cylinder  is  about  the  size  of  the  cylinder  of  an  eight-horse  crank 
engine,  with  a  stroke  of  3  in.  for  each  piston,  and  the  power  erolyed 
was  at  least  22-horBe  power,  and  some  present  at  the  trial  placed  it 
as  high  as  25-horse  power,  with  a  speed  of  100  revolntions  per  minute, 
and  50  lb.  of  steam,  consuming  about  the  amount  of  fuel  required  for 
a  10-horse  engine. — Daily  Mihoaukee  News. 

Diminution  of  "Weight  in  Man  during  the  Cold  Months. — 
Mr.  Milner,  of  Wakefield  {Am.  Jour,  of  Med.  Sciences),  some  years 
since  performed  a  series  of  experiments  with  a  view  of  determining 
the  periodical  fluctuations  in  weight,  substance,  and  form,  which  the 
whole  body  undergoes.  He  weighed  every  prisoner  upon  his  entrance 
into  the  convict  establishment  at  Wakefield,  and  subsequently  at  the 
end  of  every  calendar  month,  all  of  them  being  subjected  to  similar 
conditions  of  temi>eratnTe,  food,  exercise,  and  ventilation.  The  number 
of  men  weighed  exceeded  4,000,  and  the  total  number  of  individual 
weighings  was  44,004.  From  his  experiments  it  was  found  that  there 
was  a  progressive  loss  of  weight  in  January,  February,  and  March,  and 
a  gain  in  April,  May,  June,  July,  and  August,  and  a  loss  in  September, 
October,  November,  and  December ;  or,  in  other  words,  an  increase 
of  weight  during  the  hot  months,  and  a  diminution  during  the  cold. 
These  results  are  in  accordance  with  physiological  truth,  for  Dr.  E. 
Smith  has  shown  that  the  quantity  of  carbonic  acid  exhaled  in  winter 
is  largely  in  excess  of  that  given  out  in  summer,  and  the  sudden 
weight  in  April  is  found  to  correspond  with  an  equally  abrupt  dimi- 
nution in  the  quantity  of  carbonic  acid  expired. 

Cutaneous  Absorption. — M.  Br^mond  of  Vincennes,  in  a  lecture 
delivered  at  a  late  sia/nee  of  the  Academy  of  Medicine,  states  that  he 
believes  he  has  irrefragably  proved  the  occurrence  of  absorption 
by  the  skin  of  a  medicinal  substance,  even  when  this  is  not  volatile,  as 
in  the  case  of  iodide  of  potassium.  In  a  first  series  of  experiments  he 
exposed  the  skin  to  the  action  of  a  vapour  bath  charged  with  salt, 
gradually  raised  to  a  temperature  of  113"  F.,  for  half  an  hour.  Two 
hours  afterwards  iodide  of  potassium  was  observed  in  the  urine, 
though  it  could  only  have  entered  by  the  skin.  In  a  second  series  of 
experiments  he  found  that  no  absorption  ordinarily  occurs  unless  the 
temperature  of  the  vapour  bath  exceeds  the  normal  heat  of  the  body  by 
at  least  one  or  two  degrees,  and  the  exposure  have  lasted  for  at  least 
half  a  minute.  Whilst  in  a  third  series  he  states,  as  the  result  he  has 
obtained,  that  even  at  95°  F.,  absorption  may  occur,  provided  the  body 
have  previously  been  exposed  to  the  action  of  a  vapour  both,  and 
afterwards  vigorously  soaped  and  mbbed,  by  which  means  all  the  oily 
material  is  removed.  These  experiments  explain  the  different  results 
that  have  been  obtained  by  various  observers. 

Deep-Sea  Life  and  Taxation — I  will  state  what  I  believe  to  be 
the  true  principle  of  taxation,  and  will  illustrate  it  by  what  is  in  Dr. 
Carpenter's  recent  voyage  in  the  Arctic  Ocean.  He  states  that  they 
found  the  frailest  and  smallest  animals  living  and  flourishing  at  the 
bottom  of  the  sea  under  a  pressure  of  three  tons  to  the  square  inch. 
How  did  they  contrive  to  live  P  Because  the  pressure  was  equalized. 
And  that  is  the  whole  secret  of  taxation. — Report  of  Mr.  Lowe's 
Speech  on  the  Budget. 
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WEDNESDAY,  April  18th. 

Geological  Society,  8  p.m.  "On  the  Fossil  Remains  of  Mammals lound 
in  China,"  by  Prof .  Owen,  F.R.S.,  F.G.S.  "Farther  Discovery  of 
the  FossU  Elephants  of  Malta,"  by  Dr.  A.  A.  Caroana ;  communicated 
by  Dr.  A.  I^ith  Adams.  F.G.S.  "Brief  preliminary  Notes  on  a 
largo  Coal-meastire  Reptile  from  the  Low  Mam  Coal  Shale/'  by  T.  P. 
Barkas,  Esq.,  F.G.S. 

Graphic  Society,  8  p.m. 

Royal  Microscopical  Society,  8  p.m.  "On  the  Colouring  Matter  derived 
from  the  Decomposition  of  some  Minute  Organisms,"  by  Mr.  H.  C. 
Sorby. 

Royal  Literary  Fund,  8  p.m. 

Arohffiolocical  Association,  8  p.m. 

Epidemiolo^cal  Society,  8  pm.  "  On  mixed  Outbreaks  of  Variola, 
Varioloid,  and  Varicella,''  by  Dr.  Gavin  Milroy. 

Hunterian  Society,  8  p.m. 

Glasgow  Philosophicai  Society,  8  p.m.  "  On  the  Definition  of  a '  Forma- 
tion '  in  Geology/'  by  Prof.  Young.  "  On  the  Structural  Charaoter- 
istics  of  the  different  Species  of  Me^ichthys,"  by  Mr.  J.  Thomson* 
"  Note  on  China  Grass  {Boehmeria  nivea)  for  the  preparation  of  which 
by  suitable  machinery,  the  Government  of  Inoia  offers  a  Prize  of 
£6,000,"  by  Mr.  W.  Keddle. 


THXJBSDAT,  !«&. 

London  Institution,  7*80  p.m. 
Mi^ematical  Society,  8  p.m. 

MONDAY,  18th. 

Victoria  Institute,  8  p.m.  "True  Anthropology  *  or,  the  Sparitoal, 
Mental,  and  Physical  Constitution  of  Man,"  by  W.  flitohmao,  £«q., 
M.D. 

Asiatic  Society,  8  p.m. 

Torquay  Natural  History  Society,  noon.  "  On  the  Geology  of  Devoo- 
shire,"  by  W.  Pengelley,  Esq.,  F.R.S. 

TUESDAY,  19Uu 

Institution  of  CHvO  Engineers,  8  p.m. 

Statistical  Society,  8  p.m. 

Pathological  Society,  8  p.m. 

Anthropological  Society,  8  p.m.  "  On  Mr.  Darwin's  Hypothesii  of 
Pangenesis  applied  to  the  Faculty  of  Memory,"  by  Alfred  Sauden, 
Esq.     "  On  Consanguineous  Mamages,"  by  6.  C.  Thompson,  fSaq. 

Leeds  Philosophical  and  Literary  Society,  7.80  p.m.  ''On  the  Modei 
of  Sepulture  employed  by  the  Romans,  Romanized  Britons,  and 
Anglo-Saxons,  from  the  4th  to  the  5ih  Centuries  in  England,"  by 
Prof.  Rolleston,  M.D.,  F.R.S. 

Manchester  literary  and  Philosophical  Society,  7  p.m.     Annual  Meeiiiig. 

WEDNESDAY,  20th. 

Royal  Society  of  Literature,  4.15  p.m.    Annxversaxy  Meeting. 
Meteorological  Society,  7  p.m. 
Society  of  Arts,  8  p.m. 

Glasgow  Philosophical  Society,  8_p.m.  "  On  Houses  for  the  RedamaUoa 
of  Young  Women,"  by  Mr.  William  Walker. 


HoMCEOPATHT. — The  letter  of  "Ignoramus"  is  one  hardly  raited  to  the 
columns  of  a  purely  scientific  journal  like  ours.  He  has  no  doubt  detected 
an  imposture,  which  he  might  find  one  of  the  medical  papers  glad  to 
insert 

Annual  International  ExHiBmoNS. — ^We  have  attended  to  lient- 
Col.  Scott's  inclosure. 

DiFFEBRNTiAL  Thermomxter. — "  L.  S."  is  evideutlv  not  aware  that  a 
modification  in  Leslie's  thermometer  has  been  made  by  Dr.  Mathiesses, 
which  removes  this  inconvenience.  It  consists  of  a  cross  tube,  connecting 
the  two  arms,  which  is  provided  vrith  a  stopcock.  By  opening  this  the 
level  of  the  spirit  can  be  readily  adjusted.  We  are  sure  that  Dr.  MaU 
thiessen  would  let  "  L.  S."  see  the  instrument  at  the  laboratory  of  St 
Bartholomew's  Hospital. 

Sir  W.  Thomson  v.  Geology.  —  Mr.  Menteath's  letter  appears  in 
another  column. 

The  Theory  of  Dew.— Mr.  Hudson  will  find  that  both  parts  of  his 
letter  have  been  attended  to. 

Amphiosaurus. — Mr.  Barkas's  letter  shall  appear  next  week. 


NOTICES. 


Hour  or  Publioation.— The  Publishing  Trade  are  informed  that 
Scientific  Opinion  will  be  published  at  Mid-day  on,  Wednesday  ia 
future. 

Subscribers  to  Scibntihc  Opinion  are  informed  that  they  can  procure 
of  the  Publishers  direct,  or  through  their  local  Bookseller,  neat  doth 
Cases  for  Binding  Volumes  I.  and  Jl.  of  this  periodical,  price  2s.  each. 

All  persons  failing  to  obtain  a  regular  supply  of  this  journal  through 
their  local  agent  may  insure  its  prompt  receipt  upon  the  day  of  nubbea- 
tion  by  forwarding  their  name  and  address  to  the  publishers,  at  7o.  Great 
Queen-street,  together  with  a  remittance  in  accordance  with  the  flofgoined 
modified  scale  of  subscription  (which  includes  postage),  viz. — 

j£»  s*   d. 

One  Year's  Subscription    0  17    6 

Half     „  „  0    9    0 

Quarter  „  0    6    0 

Subscriptions  in  all  cases  to  be  paid  in  advance. 

These  terms  practically  abolish  the  charge  for  postage,  and  those  of 
our  readers  who  have  hitherto  been  inconvenienced  by  the  ^athy  cr 
inattention  of  their  newsagents  will  hencefortti  be  saved  troubl^  annoy- 
ance, and  extra  cost  in  procuring  this  joumiJ. 

The  Publishers  or  Scientific  Opinion  will  be  happy  to  forward  ft 
prepaid  parcel  of  Prospectuses,  ko.,  to  any  subscribers  who  will  interael 
themselves  in  circulating  them  among  their  friends. 
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SCIENTIFIC   CONVERSAZIONI. 

|HE  soieDtifio  soiree  season  has  commenoed.  The 
Boyal  Society's  evening  has  already  "  passed  off," 
and  to-night  the  Boyal  Microscopical  Society, 
under  the  presidency  of  the  Bev.  J.  B.  Beade, 
FJt.S.,  gives  its  nsnal  annual  conversazione.  The 
occasion  is  one  on  which  we  may  offer  a  few  remarks  as  to  the 
natnre  and  purpose  of  these  gatherings,  and  as  to  the  manner 
in  which,  in  London  at  least,  they  are  generally  conducted. 
The  conversazione  of  the  scientific  world  is  really  a  sort  of 
**  kettledrum,"  at  which  the  ea/vante  gossip  abont  the  work  done 
daring  the  year — the  papers  read,  the  discoveries  made,  the 
new  methods  of  research  projected,  and  so  forth;  and  just  as  in 
the  *'  drum"  of  the  fashionable  world,  the  "  tea-kettle"  is  called 
into  requisition,  and  the  cnp  which  cheers  bat  not  inebriates 
prevails,  too  often  in  a  condition  of  doleful  weakness  and  high 
temperature.  But  such  is  a  scientific  soiree.  Honest  but 
quiet  workers  from  the  country  and  over-taxed  labourers  from 
the  metropolis  meet  together,  and  cha(  friendlily  over  the  pro- 
gress made  during  the  year  in  their  several  departments ;  and 
the  men  of  great  name  meet  the  men  of  no  name,  who  merely 
knew  them  by  their  reputation ;  and  thus  a  general  bond  of 
union  is  established  among  scientific  investigators,  and  good 
fellowship  is  in  some  measure  promoted.  Bat  there  is  some- 
thing besides  the  tea  and  the  guests.  There  is  a  display  of 
scientific  oljects,  and,  in  some  instances  also,  a  display  of  dress 
and  fair  faces ;  and  it  is  to  these  additional  characteristics  of 
the  modern  scientific  soirde  that  we  wish  more  expressly  to 
direct  attention. 

As  Conversazioni  are  now  managed  in  London,  you  might 
go  to  one,  and  nevertheless,  for  all  practical  purposes,  you 
would  see  all.  This  will  certainly  appear  strange  to  our  country 
cousins,  but  it  is  nevertheless  the  plain  truth.  The  fact  is  that, 
in  so  far  as  the  exhibition  of  scientific  objects  is  concerned,  the 
scientific  soirees  ef  Loudon  are  the  merest  farces  and  the  dullest 
entertainments  in  the  world.  The  whole  affisdr  is,  in  great 
measure,  a  trade  matter ;  and  it  is  on  this  account  thai  such 
gatherings  are  de  facto  a  failure,  and  that  they  are  so  badly 
attended  by  really  scientific  men.  Let  us  in  imagination  walk 
through  the  well-lighted  and  highly-crowded  rooms  of  one  of 
the  metropolitan  scientific  institutions  or  colleges,  and  what 
shall  we  find  P  We  shall  find  a  number  of  objects  which,  as  it 
were,  are  stereotyped  for  soirees,  so  that  we  shall  **  look  upon 
their  like  "  at  every  similar  gathering  for  the  next  tea  years.  And 
what  shall  we  see  P  Well,  here  as  we  enter  the  room  we  shall 
sec  a  table  with  a  number  of  polariscopes  and  a  few  gorgeous 
selenite  objects  exhibited  in  them.  On  the  next  table  stand  a 
selection  of  surgical  apparatus,  including  a  sphygmograph  and 
one  of  Dr.  Richardson's  apparatus  for  local  ansesthesia.  Further 
on  a  table  of  microscopes;  and  what  see  we  here  P — a  fly's  pro- 
boscis (we  know  that  proboscis  almost  as  well  as  Mr.  Lowne, 
we  have  seen  it  so  oflcn),  a  few  common  foraminifera  and  poly- 
cistins,  a  beetle's  eye,  the  heart  of  a  planorbis,  and,  of  course, 
the  frog's  foot.  We  saw  these  ten  years  ago,  and  we  shall,  we 
fear,  have  to  see  them  ten  years  hence.  But  let  us  go  on ;  at 
another  table  electricity  is  represented — but  do  we  find  the  least 
indication  of  any  of  the  great  discoveries  of  the  year  P  Not 
one.  There  are  batteries  and  huge  induction  coils,  which  keep 
giving  off  sparks  of  fabulous  length,  and  maintain  a  noise  like 
the  successive  discharges  of  a  line  of  skirmishers  on  a  field-day. 
Then  there  are  vacuum-tubes  with  marvellous  colours,  and  of 
such  fantastic  shapes  that  one  is  puzzled,  till  the  prograKQme 
enlightens  one,  as  to  what  they  are  intended  to  represent.  Then 
again  in  other  acdona  th^re  are  spectroscopes  and  photographs, 
and  mattf  other  examples  of  Science  appli^  to  manufactures, 
and  exhibited  in  the  interest  of  manufacturers. 

To  all  this  we  object,  and  we  do  so  on  the  ground  that  it  in 
no  way  repreaents  the  soientific^progreHS  of  the  age;  indeed,  if 


we  would  be  candid,  we  must  say  that  the  scientific  soir<^e  of 
these  times  is  but  an  evening  spent  in  the  extemporized  show- 
rooms of  the  London  instrument-makers.  This  is  not  as  it 
should  be,  and  it  results  from  the  excessive  commercial  energy 
of  the  makers  of  apparatus,  and  the  excessive  supineness  of  the 
Fellows  of  the  Scientific  Societies,  who  take  no  trouble  to  exhibit 
any  of  the  fruits  of  their  year's  labours.  But  assuredly  some 
faint  improvement  should  be  attempted,  and  something  should 
be  done  to  rescue  the  representation  of  modern  scientific  pro- 
gress from  the  hands  of  a  few  traders  in  scientific  apparatus. 
We  wish  to  pass  no  slur  on  the  makers.  To  the  best  of  their 
ability,  and  with  commendable  ingenuity  and  trouble,  they 
have  done  the  work  of  the  London  soirees  for  many  years.  So 
far  we  thank  them ;  and  we  think  that  at  such  gatherings  they 
should  always  have  a  place  where  they  might  display  any 
novelties,  either  in  invention  or  application,  that  they  have 
constructed  during  the  year.  But  to  allow  them  the  monopoly 
is  simply  to  make  Science  ridiculous  and  unattractive. 

We  believe  we  are  not  incorrect  in  stating  that  the  absurdity 
of  the  existing  state  of  things  has  been  recognized  by  the  Boyal 
Microscopical  Society,  and  that  this  evening's  conversazione 
will  be  something  quite  out  of  the  common,  in  so  far  as  it  will 
really  to  some  extent  represent  the  chief  discoveries  and  ad- 
vances made  in  Microscopy  during  the  past  twelvemonths.  It 
is  intended  that  the  objects  placed  under  the  multitude  of 
microscopes  which  will  be  seen  to-night  at  King's  College  shall 
be  representative  of  the  labours  of  the  year,  and  they  will  be 
accompanied  by  a  catalofftie  radsonnee,  prepared  at  considerable 
pains  by  one  of  the  members  of  the  Council,  who  has  realized 
the  effeteness  of  the  old  system  of  soirees.  This  step  forwards 
is  a  very  great  one ;  and  though,  owing  to  its  being  the  first 
one,  it  may  not  reach  complete  success,  it  is  one  on  which  the 
Boyal  Microscopical  Society  deserves  to  be  warmly  congra- 
tulated, inasmuch  as  that  body  has  been  the  first  to  rouse  the 
Scientific  Societies  from  the  state  of  lethargy  into  which,  in 
this  respect,  they  were  fast  subsiding.  No  doubt,  once  the 
movement  has  commenced,  it  will  soon  be  shared  in  by  the 
other  scientific  bodies  and  schools  of  the  metropolis ;  and  we 
may  hope  that,  ere  long,  a  scientific  conversazione  will  be  what 
it  certainly  has  not  been  for  many  years — really  "worth 
going  to." 


THE  WEEK. 


SiikM  opening  thii  dapnrtment,  we  hsre  reoeivad  so  mnob  nssistMiee  from 
ftiendly  correspondents  in  different  puts  of  the  world,  thet  we  are  led  to 
b«liere  that  oar  readers  may,  with  rerj  little  trouble  to  tbemselyes,  aid  ns 
in  making  "  The  Week  "  a  most  compreheniiTe  reoord  of  oorrent  events  in 
the  seientiflo  world.  We  tiierefore  appeal  to  all  ovr  friends  to  lend  us,  not 
merely  their  "ears,"  but  their  hands,  and  to  send  ns  any  weekly  "jottings  " 
of  interest  relative  to  matters  occurring  in  their  neighbourhood.  "The 
smallest  contribution  "  will  be  accepted,  and,  seriooslj,  the  briefer  and  more 
terse  the  notes  ^re  the  better.  Secretaries  of  societies,  metropolitan  and 
provincial,  librarians,  curators,  lecturers,  and  teachers,  may  all  do  something 
in  their  turn. 

N  the  preliminary  report  of  the  Committee  on  Gun- 
powder and  Explosive  Substances,  it  is  stated  that 
sufficient  progress  has  been  made  to  prove  that  there 
is  no  difficulty  in  producing  a  description  of  powder 
much  better  suited  for  guns  of  large  calibre  than  the  present 
service  powder.  The  committee  have  subjected  a  large  number 
of  descriptions  of  powder  to  comparative  experiments,  including 
onr  own  service  powders  of  different  natures,  both  (Government 
and  contract  make,  the  pellet  powder  provisionally  adopted  for 
large  guns,  Russian  and  Prussian  prismatic  powders,  Belgian, 
French,  Spanish,  and  American  powders,  together  with  many 
descriptions  of  experimental  powder.  In  investigating  the  action 
of  these  various  powders,  they  have  devoted  themselves  to  de- 
termining, by  Oaptain  Andrew  Noble's  chronoscope,  the  time  a 
projectile  took  to  traverse  various  intervals  within  the  bore  of  a 
gun,  and  to  determining  directly,  by  Bodman's  pressure-gauge 
and  their  own  crusher,  the  pressure  upon  the  gun.  The  powders 
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have  been  analyzed,  and  their  densities  have  been  carefully  de- 
termined, so  that  the  results  obtained  with  them  might  be  traced 
to  the  influence  exerted  by  their  relative  chemical  and  physical 
characters.  The  "crusher-gauges"  used  by  the  committee 
consist  of  a  number  of  steel  plugs  screwed  into  the  gun  from 
breech  to  muzzle,  each  containing  a  small  solid  copper  cylinder, 
resting  against  an  anvil  fixed  in  the  plug,  while  a  movable 
piston  rests  against  the  end  of  the  copper.  They  act  thus. 
When  the  charge  is  fired  the  gas  presses  on  the  piston,  and 
crushes  the  copper  cylinder  against  the  anvil.  A  testing 
machine  shows  what  force  it  required  to  effect  any  given  com- 
pression, and  so  the  amount  of  compression  sustained  by  the 
copper  becomes  a  direct  indication  of  the  pressure  of  the  gas. 
The  committee  found  this  "  crusher  "  far  more  accurate  than 
the  "  Hodman  gauge,"  in  which  a  knife  is  driven  into  a  copper 
plate.  By  means  of  these  instruments  the  committee  have 
been  enabled  to  construct  time- curves  and  velocity-curves, 
showing  the  motion  of  a  projectile  in  the  bore  of  the  gun  with 
various  kinds  of  powder  and  pressure-curves,  and  showing  the  . 
strain  of  each  kind  of  powder  on  the  various  parts  of  the  gun  ;  ' 
a  result  never  before  attained  with  any  real  accuracy.  They  ' 
have  ascertained  by  these  experiments  that,  in  the  8-in.  gun 
with  which  their  experiments  have  been  conducted,  a  descrip-  | 
tion  of  powder  known  by  thend  as  "  Pebble  powder.  No.  5  "  gives, 
when  compared  with  B.L.G.  service  powder,  the  following  re- 
markable results : — 

CharffA  Musxle  relooitj.         If  ftximam  preiiare, 

^  *  per  seoond.  per  sqaare  inch. 

B.  L.G 301b 1,324  ft 29  8  tons. 

Pebble,  No.  5  ...  351b 1,374  ft 15-4  tons. 

In  other  words,  a  charge  of  35  lb.  of  pebble  powder  gives 
50  ft.  more  velocity  to  the  projectile  on  leaving  the  gun  than  a 
charge  of  30  lb.  B.  L.  G.  service  powder ;  yet  exerts  only  about 
half  the  strain  upon  the  gun.  The  advantages  of  this  it  is 
impossible  to  overrate,  especially  as  the  advantage  in  velocity 
(which  alone  could  be  tested)  was  fully  maintained  when  batter- 
ing charges  were  fired  with  the  two  descriptions  of  powder 
from  a  10-in.  gun  nnder  proof  with  400  lb.  projectiles.  In  the 
first  place,  there  is  the  immense  advantage  that  while  main- 
taining and  even  increasing  the  present  velocity  of  our  projec- 
tiles for  battering  purposes,  the  use  of  pebble  powder  *'  will 
materially  reduce  the  initial  strain  exerted  by  the  exploding 
charge,  thereby  prolonging  the  gun  and  diminishing  the  risk 
of  accident."  In  the^next  place,  it  "  appears  likely  that  the 
redaction  in  violence  of  explosion  effected  by  the  use  of  such  a 
powder  will  diminish  the  liability  of  projectiles  breaking  np  in 
the  gun,  and  also  modify  the  scoring  action  of  the  gas  upon 
the  surface  of  the  bore ;"  and,  last  not  least,  '*  there  is  a  pro- 
bability that  another  important  advantage  will  be  secured, 
namely,  the  attainment  with  safety  of  a  considerable  increment 
in  velocity  with  heavy  guns,  whereby  a  material  increase  will 
be  effected  in  the  power  of  our  armaments."  - 

PB07E880B  CuRTius  has  been  appointed  Director-General  of 
the  Berlin  Mnsenms. 

According  to  the  Athenosum  there  is  a  talk  of  restoring  the 
Unirernty  of  Olmntz. 

An  excellent  elementary  work  on  Botany  with  reference  to 
Farming,  by  Professor  Cave,  has  just  been  published  in  Paris. 

At  the  International  Maritime  Exhibition,  to  be  held  at 
Naples  from  the  1st  September  to  30th  November,  1870,  the 
objects  to  be  exhibited  will  be  -materials  for  naval  construction, 
steam-engines  and  fuel,  specimens  of  woods  and  metals, 
armament,  rigging  materials,  cordage,  clothing  and  food,  im- 
plements, instrnments  and  appliances  of  every  kind  connected 
with  the  construction  and  navigation  of  ships,  apparatus  for 
saving  life  and  property  from  ships  wrecked  and  in  distress, 
fishing  vessels,  gear  and  tackle,  lighthouses,  buoys  and  beacons, 
dock  pontoons,  &o.  The  Committee  consists  of  Baron 
Heath,  P.R.S.,  Consul- General  for  Italy,  President ;  Sir  Louis  I 


Mallet,  C.B. ;  Thomas  Gray,  Esq. ;  Captain  W.  A.  J.  Heath, 
B.N.;  Sir  W.  G.  Armstrong,  C.E.,  C.B.,  P.B.S.;  John  Penn, 
Esq.;  Edwin  Clark,  Esq.,  C.E. ;  Joshua  Field,  Esq^  C.E.; 
Captain  A.  Albini,  Boyal  Italian  Navy;  Arthur  B.  Acton, 
Esq.,  Honorary  Secretary.  All  communications  are  to  be 
addressed  to  the  Honorary  Secretary,  at  the  offices  of  the 
Italian  Maritime  Exhibition,  41,  Parliament-street,  London, 
8.W. 

Thb  Professorship  of  Mathematics  in  the  University  of 
London  will  become  vacant  at  the  end  of  the  present  session 
in  consequence  of  the  resignation  of  Professor  Hirst. 

It  is  stated  in  the  ParMtna  Mail  that  much  damage  haa 
been  done  in  the  vicinity  of  Quito,  in  the  province  of  Imbabnra, 
and  in  many  other  places,  by  earthquakes.  On  the  2nd  of 
December  several  shocks  were  felt,  and  on  the  12th  con- 
tinued shocks  were  felt  from  noon  till  morning  of  next  day, 
when  a  shock  of  extraordinary  violence  occurred.  During 
the  latter  part  of  the  day  thirteen  distinct  shocks  were 
felt  in  Jipijapa,  each  one  being  accompanied  by  a  violent  wind- 
storm. On  the  13th  December  another  terrific  shock  was  ex- 
perienced. Several  tim|j9  since  many  shocks  have  taken  place, 
but  none  created  great  alarm  antil  the  2nd  March,  when  there 
was  one  of  unusual  severity  at  about  midday ;  but  the  moat 
terrifying  one  of  all  took  place  on  the  3rd,  when  between 
Pedernals  and  Cabo  Pasado  the  earth  was  seen  to  open  and 
emit  a  hillock  of  stones  from  30  to  40  ft.  high.  Behind  or  near 
the  spot  where  this  occurred  stood  an  earth  hill  about  60  ft. 
high,  which  suddenly  and  entirely  disappeared.  Aronnd  the 
base  of  the  hillock  is  a  circular  pond  of  salt  water,  and  for  a 
long  distance  surrounding  that  the  earth,  which  before  was 
hard  and  solid,  has  become  soft  and  spongy. 

Pbofessok  Maqnus,  the  celebrated  physicist  and  chemist^ 
died  on  the  5th  inst.  His  most  recent  researches  were  those 
on  radiant  heat.  These  led  him,  as  many  of  oar  readers  will 
recollect,  to  differ  from  Professor  Tyndall's  oonclasion  as  to  ihe 
absorption  of  radiant  heat  by  aqueous  vapour.  He  attended 
the  last  meeting  of  the  British  Association  at  Exeter. 

Professoe  C.  F.  Haett,  of  Cornell  University,  who  Has 
for  several  years  been  studying  the  geology  of  the  coast  region 
of  Brazil  is  preparing,  according  to  the  American  NatwraliH, 
to  make  another  trip  to  Brazil  neft  summer.  He  will  take 
with  him  several  students  from  Cornell  University,  and  the 
expedition  will  be  one  that  in  its  results  will,  we  doubt  not, 
do  credit  to  that  institution  which  has  already  done  so  mnch' 
in  introducing  full  courses  of  scientific  studies  into  college  cur- 
riculums.  Professor  Hartt  proposes  to  study  especially  the 
Amazonian  drift. 

In  a  letter  to  the  Times  upon  Dr.  TyndalFs  germ-theory  of 
disease.  Dr.  Bastian  states  that,  from  his  investigations  he 
has  come  to  the  conclusion  that  organisms  ^ere  to  be  met  with  in 
hermetically  sealed  vessels  from  which  all  air  had  been  re- 
moved, and  after  the  contained  fluids  had  been  raised  to  a 
very  high  temperature.  He  and  Dr.  Frankland  have  placed 
solutions  containing  organic  matter  and  other  ingredients  in 
flasks,  exhausted  the  flasks  of  the  air  they  contained,  by  means 
of  Sprengel's  pump,  and  then  hermetically  sealed  the  drawn- 
out  necks  of  the  flasks  in  the  blow-pipe  flame.  The  airless 
flasks  containing  then  the  fluid  itself,  as  the  only  possible 
germ-containing  material,  were  submitted  in  a  suitable  ap- 
paratus by  Professor  Frankland  to  a  temperature  varying  from 
148''  C.  to  152^  C.  for  four  hours,  and  yet  after  having  been 
plained  under  the  influence  of  suitable  conditions,  in  the  course 
of  a  few  weeks  living  organisms — ^many  of  them  altogether 
new  and  strange — were  fonnd  in  these  fluids.  He  abstains 
from  mentioning  all  details  as  to  the  nature  of  the  materials 
used,  and  many  interesting  facts  observed  by  him  in  his  ex- 
periments, as  he  "hopes  soon  to  lay  a  full  account  of  his  re- 
searches on  the  subject  before  the  Boyal  Society. 
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Mb.  T.  T.  Goofeb,  the  explorer,  has  arrived  in  Galcatta.  He 
has  been  baffled  in  his  endeavours  to  penetrate  Thibet  and  China 
by  passing  from  Calcutta  to  Bathang,  via  the  Brahmapootra 
and  Mishmee  country,  and  has  given  up  the  attempt,  at  least 
for  the  present. 

Fbom  an  examination  of  some  vertebrce  in  the  British 
Museum,  Mr.  H.  G.  Seelej  has  been  led  to  infer  the  existence 
of  a  new  order  of  animals,  which  will  be  found  to  bridge  over 
something  of  the  interval  between  birds  and  pterodactyles.  He 
considers  these  vertebrae  to  have  belonged  to  a  gigantic  animal, 
which  he  has  named  Omithopaia  Hulkei.  His  description  of 
it  will  be  found  in  the  current  number  of  the  Annals  ofNatwral 
Eistory, 

The  consumption  of  horseflesh  in  Paris  as  human  food  seems 
to  be  steadily  and  rapidly  increasing.  During  the  past  year 
2,758  horses  were  used  for  this  purpose,  which  is  337  more  than 
in  the  previous  year. 

Thb  Senatus  of  the  University  of  Edinburgh  have  confirmed 
Professor  Crnm -Brown's  award  of  the  scholarship  in  chemistry. 
While,  however,  refusing  this  to  Miss  Pechey,  they  have 
decided  that  she  is  entitled  to  exactly  the  same  certificates  as 
those  granted  to  ordinary  matriculated  students ;  thereby,  we 
think  with  Miss  Pechey,  acting  somewhat  strangely  and  incon- 
sistently. 

Fbom  a  correspondence  which  has  been  going  on  in  one  of 
the  leading  daily  papers  on  substitutes  for  rags  in  making 
paper,  it  appears  that  the  chance  of  wood  being  thus  used 
successfully  is  now  much  greater  than  it  has  been,  as  the  quan- 
tity of  chemicals  hitherto  required  to  prepare  it  is  said  to  be 
now  so  far  reduced  as  not  to  exceed  that  required  by  other 
materials  at  present  in  use.  Cotton-seed  husk  has  also,  it 
seems,  been  converted  into  paper  at  one  of  the  Lancashire 
paper-mills.  From  this  material  being  ready  to  hand  in  large 
quantities  as  a  refuse  from  another  manufacture,  the  idea  of 
utilizing  it  in  this  way  is  a  happy  one,  and  merits  the  success 
it  is  likely  to  obtain. 

A  MOST  decided  and  favourable  opinion  is  expressed  in  the 
Report,  just  published,  of  the  officers  deputed  by  the  British 
Admiralty  to  examine  the  Suez  Canal,  to  the  effect  that  any 
practical  inconvenience  to  navigation  from  the  filling  up  of 
the  entrance  to  Port  Said  may  be  considered  as  remote,  but  if 
at  any  future  time  it  should  arise,  the  remedy  is  sure  and 
simple — viz.,  the  extension  of  a  breakwater. 

Mb.  B.  Mallet  has  been  led  by  an  article  in  the  Times  on 
the  vulnerability  of  ships'  decks  to  vertical  or  shell  fire,  to  re- 
call attention  to  the  36-inch  mortars  designed  by  him,  and  now 
lying  at  Woolwich,  for  throwing  gigantic  shells.  Shells  of 
2,548  lb.  in  weight,  and  capable  of  containing  a  bursting  charge 
of  480  lb.  of  powder,  giving  a  total  weight  of  not  far  short  of 
a  ton  and  a  half,  were  thrown  in  1857,  with  70  lb.  projecting 
charge,  from  one  of  these  mortars,  to  ranges  exceeding  a  mile 
and  a  half,  and  which  penetrated  upon  falling  eight  yards  and 
upwards  into  the  soil ;  each  thus  boring  a  cavity  as  wide  and 
deep  as  many  a  well.  Up  to  the  present  moment  these  shells 
remain  the  largest,  most  ponderous,  and  most  formidable  pro- 
jectiles ever  launched  by  the  hand  of  man. 

The  sudden  death  from  apoplexy  is  recorded  of  M.  Ni^pce 
de  Saint- Victor,  well  known  by  his  labours  in  photography. 

It  is  announced  that  the  Council  of  the  International 
Decimal  Association  will  hold  a  conference  on  international 
coinage,  the  introduction  of  metric  weights  and  measures,  and 
the  abolition  of  troy  weights,  on  Friday, -May  6,  at  eight  o'clock, 
in  the  rooms  of  the  Society  of  Arts,  Earl  Fortescue  in  the  chair. 

Mb.  Geoboe  Augustus  Ibbetsov,  F.B.C.S.,  late  President  of 
the  Odontological  Society,  and  lecturer  on  dental  surgery  at 
University  College,  has  been  elected  an  examiner  in  dental 
Burgerj,  in  the  vacancy  occasioned  by  the  resignation  of  Mr. 


John  Tomes,  F.B.S.,  one  of  the  earliest  members  of  the  Board. 
Mr.  Ibbetson  is  deservedly  well  known  by  his  valuable  contri- 
butions to  the  advancement  of  odontological  science. 

In  consequence  of  the  experiments  of  M.  Labordette,  the 
National  Lifeboat  Institution  has  decided  on  omitting  from  its 
new  instructions  the  statement  that  among  the  appearances 
which  generally  accompany  death  the  "  jaws  are  clenched  and 
the  fingers  semi-contracted."  Dr.  Labordette's  experiments  on 
animals,  have  clearly  proved  that  in  nine  out  of  twelve  cases, 
after  clenching  of  the  jaws,  &o,,  had  been  observed,  life  had 
been  restored  ;  and  has  given  several  instances  of  human  beings 
having  been  resuscitated  under  similar  circumstances.  He  has 
also  in  the  strongest  manner  expressed  his  opinion,  founded  on 
these  facts,  that  the  clenching  of  the  jaws  and  contraction  of 
the  fingers,  after  short  immersion,  indicated  remaining  vitality, 
and  that  the  same  should  encourage  perseverance  in  the  efforts 
to  restore  life. 

The  third  course  of  Cantor  Lectures  for  the  present  session 
will  be  given  by  Professor  A.  W.  Williamson,  F.E.S.,  and  will 
be  on  Fermentation.  The  first  lecture  will  be  given  next 
Monday  evening  at  eight  o'clock. 


ORIGINAL  COMMUNICATIONS. 

[Under    this   head   we    propose  to    publish  Papers  oommanicated 
speoially  to  the  pages  of  this  Journal.] 

ON  THB  FOBMATION  OF  DEW  AND  ITS  EFFECTS. 

BY  HENBT  HXTDSON,   H.D. 

In   Two   Pabts. — Pabt   II. 

N  page  6  Dr.  Wells  says,  "  Dew  probably  begins 
to  appear  upon  grass,  in  places  shaded  from  the 
sun,  during  clear  and  calm  weather,  soon  after 
the  heat  of  the  atmosphere  has  declined."  Also, 
"I  have  frequently^  felt  grass  moist,  in  dry  weather, 
several  hovrs  before  sunset ;  on  the  other  hand,  I  have 
scarcely  ever  known  dew  upon  grass  to  exhibit  visible  drops 
before  the  sun  was  very  near  the  horizon,  or  to  be  very  copious 
till  some  time  after  sunset."  Again  (p.  27),  '*  According  to  a 
few  observations  made  by  me,  the  greater  coldness  of  grass 
than  that  of  the  air  beghis  to  appear,  in  clear  and  calm  weather, 
in  places  sheltered  from  the  sun,  soon  after  the  heat  of  the 
atmosphere  has  declined."  From  the  comparison  of  these 
passages  it  will  be  obvious  that  the  dew  process  was  in  active 
operation  when  the  ''coldness  of  grass  compared  with  air" 
became  apparent,  and  long  before  he  could  obtain  any  addition 
to  the  weight  of  his  wool.  In  page  14  he  writes,  *'  I  placed, 
on  a  clear  and  still  night,  10  grains  of  wool  upon  the  middle  of 
a  painted  board  (4^  ft.  by  2  ft.  and  1  in.  thick)  elevated  4  ft. 
above  the  grass-plot,  and,  at  same  time,  attached  loosely 
10  grains  of  wool  to  the  middle  of  its  underside ;  on  one  night 
(the  extreme  case)  I  found  the  upper  parcel  had  gained  20  grains 
in  weight,  but  the  lower  one  only  4  grains."  Again  (p.  15)t 
"  Ten  grains  of  wool  on  the  grass-plot,  directly  under  the  middle 
of  the  raised  board,  acquired  during  one  night  12  grains  of 
moisture,  while  the  quantity  gained  during  the  same  time  by 
an  equal  parcel  laid  upon  the  grass-plot  entirely  exposed  was 
20  grains."  It  must  be  obvious  that  the  wool  aMached  to  the 
under  side  of  the  raised  board  was  probably  at  least  fifty  timss 
less  exposed  to  the  supposed  influence  of  **  radiation  "  than  the 
similar  parcel  beneath  the  centre  of  this  board  on  the  grass- 
plot.  In  page  18,  "The  freedom  of  certain  situations  from 
dew  depends  much  more  upon  extraneoits  drctmistances 
than  upon  the  nature  of  the  substances  found  there,  for 
river  sand  (very  similar  to  gravel)  when  placed  upon  the 
raised  board,  or  on  grass,  attracted  dew  copiously,"  though 
the    gravel    walk    continued    dry.      Why,  then,   ascribe  the 
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pbenomena  to  "  radiation  "  F  In  page  19,  he  speaks  of  tbe 
*'  Inaptitude  of  Metals  to  Attract  Dew/'  which  recalls  an 
observation  of  Leslie  {Relation  of  Air  to  Heat  and  MoiHwre, 
pp.  75-6),  viz.,  that  the  differential  hygrometer  placed  under  a 
glass  receiver  (in  which  water  is  undergoing  evaporation)  never 
sinks  to  zero ;  the  air,  notwithstanding  the  most  copious  evapo- 
ration, never  reaching  a  state  of  satwrationj  inasmuch  as  the  glads 
receiver  is  continuallj  withdrawing  moisture  from  it ;  whereas, 
with  a  metal  receiver,  the  hygrometer  does  sink  to  the  zero  of 
the  scale.  In  p.  33  Dr.  Wells  says : — "  In  still  and  serene 
nights,  the  surfaces  of  the  gravel-walk  and  the  bare  garden- 
mould  were  always  warmer  than  the  neighbouring  grass,  and 
frequently  warmer  than  the  air.  On  one  such  night,  two 
hours  and  a  half  after  sunset,  the  gravel  walk  was  16^^  and  the 
garden  mould  12^*^  warmer  than  grass  very  near  them,  and 
similarly  exposed."  This  did  not  arise  (as  he  himself  admits, 
p.  34)  from  diversity  of  radiative  energy.  The  deposited 
vapour  imparted  its  own  cold  temperature  fo  the  grass,  and 
this  chill  is  not  counteracted  by  conduction  of  heat  from  the 
earth — as  in  the  case  of  the  walk  and  mould.  These  latter 
being  thus  maintained  at  a  higher  temperature,  little  or  no 
moisture  could  be  deposited  to  chill  them.  In  p.  34  he  writes, 
"  I  have  always  found,  on  dewy  nights^  the  temperature  of  the 
earth  ^  in.  or  1  in.  beneath  its  surface  warmer  than  the  grass 
upon  it  from  12^  to  16°."  Almost  exactly  the  temperatures  he 
gave  before  as  the  excess  of  heat  of  garden  walk  and  mould 
above  that  of  'the  grass  equally  exposed  as  regards  radiation ! 
I  extract  the  following  from  p.  51,  viz. : — 

Tabular  View  of  Observations  on  Evening  of  Aug.  19, 1813. 

H.  X.       H.  X.       H.  X.       B.  X.       X.  X. 

646        70       720       740       845 

Heat  of  Air  4  ft.  above  grass 604°...60r...59''  ...58'*   ...54'* 

„     Sarfaoe  of  raised  board 58     ...57     ...55^  ... —     ... — 

„     Wool  on  raised  board 58|  ...54|  ...51^  ...48i  ...  44i 

„    Swansdown  on  raised  board    54|  ...53     ...51     ...47|  ...  42| 
„    GrasB-plot    53     ...51     ...49^  ...49     ...42 

I  wish  merely  to  observe  that  the  wool  on  the  raised  board  was,  to 
some  extent,  sheltered  by  it  from  the  influence  of  the  warm  air 
rising  from  the  moistened  grass.  The  temperature  of  the 
board  itself  (so  far  as  he  has  given  it)  proves  this,  comparing 
temperature  of  board  with  that  of  air  at  same  elevation.  As 
regards  the  amount  of  heat  imparted  to  the  air,  it  may  suffice 
to  point  out  that  the  latent  heat  of  the  20  grains  of  moisture 
(which  he  frequently  found  in  ten  grains  of  wool)  would  raise 
the  temperature  of  20  cubic  feet  of  air  about  eight  degrees; 
hence  we  see  what  a  vast  amount  of  heat  must  have  been 
imparted  by  the  vapour  deposited  on  the  grass  plot,  and  wonder 
how  such  a  vira  causa  has  been  ignored  in  the  explanation  of 
the  phenomena,  and  yet  Dr.  Wells  only  notices  the  fact  in  the 
following  terms  (p.  53)  :— "  The  formation  of  dew,  indeed,  not 
only  does  not  produce  cold,  but,  like  every  other  precipitation 
of  water  from  the  atmosphere,  produces  heat !  "  In  page  54 
he  mentions  the  greater  difference  (at  night  when  calm  and 
dear)  in  very  cold  weather  between  temperatures  of  the  air  and 
of  bodies  on  the  earth.  On  this  we  may  observe  that  when 
hoar-frost  is  formed,  the  heat  communicated  to  the  air  will  be 
^the  sum  of  the  latent  heats  of  vapour  liquefied  and  of  water 
solidified.  Hence  a  larger  "differential  temperature."  In 
page  72  Dr.  Wells  admits  that  "  bodies  exposed  on  a  clear 
night  must  radiate  as  much  heat  to  the  sky  during  the  pre- 
valence of  wind  as  they  would  do  if  the  air  were  altoge|iher 
still ;  but  in  the  former  little  or  no  cold  will  be  observed  upon 
them  above  that  of  the  atmosphere."  That  is  to  say,  in  fact, 
there  was  little  dew,  and  therefore  the  atmosphere  received 
little  or  no  heat  from  this  source. 

In  conclusion,  I  must  state  my  conviction  that  Dr.  Wells 
was  led  astray  from  having  adopted  Prevost's  theory  of  radia- 
tion, which  I  have  always  rejected  as  inconsistent  with  the 
varying  "radiative  energies"  of  different  surfaces.  Thus — 
imagine  a  thermometer  in  the  focus  of  a  mirror,  and  a  cubic 
canister  (two  adjacent  sides  being  of  bright  metal  and  the  other 
two  varnished)  to  be  placed  angularly  in  the  line  of  the  axis  of 


the  mirror,  it  will  be  admitted  that  (on  the  supposition  that 
the  temperature  of  the  mirror,  thermometer,  medium,  and 
canister  are  identical),  no  effect  will  be  produced  on  the  iher- 
mometer  in  the  focus  whether  the  metAilic  or  l^e  vamished 
sides  are  "  radiating  "  to  the  mirror,  and  yet  the  '*  radiatiTe 
energy  "  of  the  varnished  sides  is  many  times  greater  than  that 
of  the  metal;  why  then  (on  Prevost's  theory)  does  not  the 
thermometer  indicate  the  increased  reflection  to  the  focus  P  It 
will  be  understood  that  the  angular  position  of  the  canister  is 
to  meet  any  argument  founded  on  "  the  metal  reflecting  the 
thermometer's  radiation  back  again  to  it."  Again  (with  a 
similar  arrangement),  let  the  canister  alone  be  colder  than 
before.  Why  does  the  varnished  side  chill  the  thermometer  in 
the  focus  more  than  the  metal  docs,  although  the  former  is 
so  much  more  potent  in  radiating  heat  P  Above  thirty-four 
years  ago  I  made  an  experiment  which  I  considered  to  be  an 
experimentum  crucis  on  this  subject.  I  had  a  metallic  vessel 
made,  one  of  its  sides  being  a  concave  mirror.  It  was  filled  with 
water  at  173^,  and  one  ball  of  a  delicate  differential  thermo- 
meter being  placed  in  the  focus  of  the  mirror,  the  other  ball 
was  moved  round  until  the  instrument  stood  at  the  zero  of  ihe 
scale  (a  large  tin  screen  was  in  part  of  the  mirror  at  a  distance 
of  about  6  ft.),  The  temperature  of  the  room  being  55^,  a 
cubic  canister  containing  water  at  67^  was  placed  just  in  front 
of  the  tin  screen.  The  focal  ball  showed  an  increase  of  its 
temperature,  and  the  rise  was  greater  with  the  varnished  sides  of 
the  canister.  On  moving  the  canister,  however,  nearer  to  the 
mirror,  the  effect  diminished,  and  at  a  oertain  distance  the 
effect  (from  both  sides)  became  nil.  On  being  moved  nearer 
still  to  the  mirror  the  canister  began  to  act  as  if  it  were  a  cold 
body,  and  the  varnished  surface  produced  the  greater  chilling 
effect. 

I  read  a  paper  containing  these  results  in  Seotion  A  of  the 
British  Association,  at  their  first  Dublin  meeting  (in  1835),  and 
was  honoured  by  its  having  been  printed  in  extenso  amongst 
the  Reports,  I  did  not  then  call  attention  to  the  object  of  the 
experiments,  farther  than  to  say  that  I  considered  them  only 
applicable  on  a  "  wave  theory." 

As  Prevost's  theory  is  still  generally  received,  I  no  longer 
hesitate  to  assert  my  belief  that  it  is  not  true,  the  facts  I  have 
adduced  appearing  to  me  to  prove  that  when  any  body  is  of 
the  same  temperatwre  as  the  medium  there  is  no  "  radiation." 
But,  when  it  is  either  of  a  higher  or  lower  temperature  than 
the  medium,  waves  (either  of  excess  or  deficiency)  are  pro- 
pagated from  it  through  the  medium  ;  a  result  to  which  a  rude 
analogy  may  be  found  in  imagining  a  bucket  of  water  poured 
into  (or  taken  out  of)  one  end  of  a  long  narrow  water-channel. 
The  previous  equilibrium  is  thereby  overthrown,  and  a  wave  is 
propagated  either  from  or  towards  the  site  of  the  disturbance. — 
Paper  read  before  the  British  Association. 


I  should  much  regret  it  if  I  appear  not  to  have  done  justice 
to  Dr.  Wells  in  the  remarks  I  have  felt  it  necessary  to  make  on 
his  ingenious  essay. 

His  love  for  truth  and  devotedness  to  the  investigation  of  it^ 
under  failing  health,  are  worthy  of  the  highest  praise.  Bat 
our  respect  and  admiration  for  the  man  must  not  afford  pro- 
tection to  erroneous  views  in  science. 


Properties  of  Gkdvanioally-Preoipitated  Iron. — ^Aooording  to 
B.  Lenz,  in  the  Bulletin  of  the  Academy  of  St.  Petersbnxg,  iron  and 
copper,  when  reduced  to  the  metallic  state  by  eleotridty,  contain 
erases  ooolnded,  among  which,  hydrogen  is  the  largest  amoont;  tiie 
bulk  of  gas  thus  ooolnded  varies  oonnderably,  biit  iron  has  been  fooad 
by  the  author  to  ooolade  as  much  as  185  tiines  its  own  bnlk.  The 
absorption  of  the  gases  is  more  oonaiderable  in  the  first  layers  of  metal 
deposited.  On  being  heated,  the  iron  loses  gas,  even  below  100*";  the 
gas  evolved  at  so  low  a  temperatoie  being  dhiefiy  hydrogen.  Ixtok. 
whioh  has  been  galvanicallj  precipitated,  and  then  made  red-hot  aad 
cooled,  becomes  oxidized  when  pat  into  water;  that  liquid  being deoom- 
posed  and  hydrogen  given  off. 
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ADDITIONS  TO  TW^  MEKAOEBIE  OF  THB  ZOOLOGICAL  OABDENS,  HEGENT'S  PABK. 

Wrom  April  10th  io  l$th,  1870. 


Kune. 


2  Derbiaa  Wallabys  (Halmatunu  derbianns)  ^  &  $ 

1  Sociable  Ynltnre  (Vnltar  aaricnlaris)    

1  Egyptian  Sand  Lizard 

1  Bed-legged  Partridge  (OaooabiB  rafa)    

1  Marmoset  Monkey  (Hapale  jaoobas)  ^ 

1  Philippine  Beer  (Cenrns  marianna)  $  *   

1  Sooty  Crow  Shrike  (Strepera  foliginosa)  

a  New  Zealand  Galls  (Lams  ep.)  

2  Bronze- winged  Pigeons  (Phaps  ohalcoptera)    

5  Mange's  Doves  (Geopelia  Mangaai)    

1  Great  American  Egret  (Egretta  lence)  

2  Common  Cassowaries  (Casnarins  galeatns)  

1  Bengalese  Leopard  Cat  (Felis  Bengalenais) 

1  Himalayan  Bear  (TJrsns  Tibetanoa)  

3  Tibetan  Wolves  (Canis  laniger) 

1  Tali^oin  Monkey  (Ceroopitheoos  Talapoin)  ^ 

1  Ursine  Colobns  (Colobns  nrsinos) 

1  Bed  and  Blue  Maocaw  (Ara  maoao)  

1  Entellus  Monkey  (Semnopitheoos  entellns) 

3  Cretan  Goats  (Capra  beden)  

1  Monflon  (Ovis  mnsimon) 

8  Common  Hares  (Lepos  Eoropaens)     

1  Axis  Deer  (Cervos  aads) 

2  Many-coloured  Parrakeets  (Psephotns  mnltioolor) 


Ooontry. 


Australia 


West  Africa 

Laghonat,    Algeria 

Eorope 

Bahia    

Philippines   

Australia  

Antarctic  Ocean  ... 

Australia 

'Timor    

Para 

Ceram  


India, 
Asia  , 


West  Africa 

Ditto 

Central  America  ... 
India 


British  Islands. 


Australia 


How  obtained. 


Presented  by  H.  W.  Peek,  Esq.,  M.P., 

F.Z.S. 
Presented  by  J.  J.  Monteiro,  Esq.,  C.M.Z.S. 

Presented  by  F.  Bond,  Esq.,  F.Z.S 

Purchased 

Presented  by  Lady  Louisa  Dillon 

Purchased.... 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Presented  by  Admiral  Sir  H.  Keppel, 

K.C.B* 

Ditto 

Ditto 

Bom  in  the  Menagerie   

Purchased 

Ditto 

Presented  by  Mrs.  Coffin    

On  approval 

Bom  in  the  Menagerie   

Ditto 

Purchased 

Born  in  the  Menagerie   

On  approval 


Where  plsoed  in  Oerdeaa. 


Kangaroo-shedB 

Vultures'  Aviaiy 

Beptile-house 

Western  Aviary 

Monkey-house 

Deer-sheds 

Parrot-house 

GuU-pond 

Western  Aviary 

Ditto 

Ditto 

Upper  Yard 

Small  Mammal  House 

Camivorapdens 

Ditto 

Monkey-house 

Ditto 

Parrot-house 

Monkey-house 

Gk>at-sheds 

Sheep-sheds 

Upper  Yard 

Deer-sheds 

Parrot-house 


i  Male. 


9  Female. 


NOTICE  OF  BEOENT  OBSERVATIONS  ON  AMCEBM 
AND  MONADS  BY  RICHARD  GREEF  AND  L. 
OIENKOWSKI. 

BY  HSNBT  B.  PRIPP,  UJ)} 

Ih  These  Pabts. — Pa&t  I. 

|HE  disoovery  of  certain  species  of  AmoebeB  and  Rbizo- 
pods  living  in  the  earth  is  one  of  great  interest  and 
startling  novelty ;  for  all  previouslj  observed  species 
have  been  found  only  in  water,  either  fresh  or  salt, 
and  all  that  we  have  hitherto  learnt  of  the  mode  of  life  of  these 
creatures  seemed  to  indicate  the  impossibility  of  their  being 
able  to  enjoy  an  active  existence  in  any  other  medium.  Least 
of  all,  should  we  have  conceived  it  likely  that  they  could  find 
in  the  driest  earth  or  sand  all  the  conditions  necessary  to  their 
'wellbeing.  A  fresh  and  fruitful  field  of  microscopic  research 
is  opened  to  onr  observation  by  Dr.  Greef s  interesting  dis- 
covery, and  in  introducing  it  to  the  notice  of  our  Natural 
History  Society,  I  take  the  opportunity  of  recommending  fur- 
ther researches  in  this  direction  to  such  of  onr  members  as  are 
desirous  of  turning  the  field  operations  of  onr  summer  campaign 
to  good  account.  Our  excnrsions  will  yield  ample  occasion, 
during  the  period  of  the  year  best  suited  to  the  purpose.  The 
history  of  the  Protozoa,  though  greatly  advanced  in  late  years, 
has  many  voids  and  wide  gaps,  and  donbtless  some  of  the 
missing  links  in  our  record  may  be  supplied  by  careful  micro- 
scopic examination  of  "  mother  earth,"  teeming  With  minute 
life.  Besides  the  future  prospect,  however,  a  present  and 
special  value  attaches  to  this  inquiry,  as  it  bears  closely  on  a 
question  much  discussed,  but  still  far  from  settlement,  namely, 
this — Does  structural  adaptation  precede  specialized  function, 
or  vice  versa  ?  or  are  both  coincident  P  The  facts  I  have  to 
relate  support  the  doctrine  not  yet  held  in  favour  by  many, 
that  the  earliest  specializations  of  the  primal  endowments  of 
living  organic  matter  coincide  exactly  with  structural  differen- 
tiation. The  classification  of  the  different  groups  of  Protozoa, 
including  all  the  lowest  types  of  animal  life  is,  in  our  present 

^  We  do  not  usually  reproduce  at  length  the  papers  read  before  protinoial 
societies;  but  the  foUowms  oommunieaaon  is  so  ezceptionaUy  good  that  we 
should  be  neglecting  our  reaaers*  interests  did  we  pees  it  oyer* 


*  Kerer  prerioualy  exhibited. 

ignorance  of  the  exact  cycle  of  changes  occurring  in  each  indi- 
vidual, and  of  the  limits  of  the  several  types  with  which  we  are 
as  yet  acquainted,  necessarily  incomplete.  Huxley's  first  group 
(Monerozoa,  including  AmoebsB  and  Rhizopoda)  contains  animals 
in  which  a  noticeable  advance  in  organization  may  be  recognized, 
when  we  compare  the  simplest  member  of  the  group  '*  Frotro- 
genes,"  with  the  typical  Amceiba  princeps,  in  which  a  genera- 
tive organ  (nucleus)  and  a  vesicle  or  vacuole  are  always  found 
present  in  the  diffluent  plasm  of  which  its  body  is  composed. 
It  is,  I  think,  questionable  whether  the  original  notion  of  a  dis- 
tinct species  or  genus  can  be  retained  under  the  term  Amoeba. 
The  occurrence  of  well-recognized  Amceboid  stages  in  the  life- 
history  of  the  other  groups  of  Protozoa,  and  the  remarkable 
alternation  of  what  at  one  time  appears  to  be  vegetable,  at 
another  time  animal,  protoplasm  in  the  body  of  the  same 
Monad,  during  successive  periods  of  its  life,  seem  to  indicate 
that  the  Amceboid  state  of  organic  matter  is  a  very  general 
phenomenon.  If  it  really  be  the  life-long  condition  of  one 
animal,  it  is  certainly  but  the  occasional  and  transitory  condi- 
tion of  another.  On  the  other  hand,  this  Amoeboid  state  of 
organic  matter  is  as  certainly  associated  with  a  definite  consti- 
tution of  the  organic  compound,  and  with  an  equally  specific 
manifestation  of  vital  properties.  Contractility  is  perhaps  the 
most  fundamental  endowment  of  the  simplest  and  entirely 
structureless  particle  of  living  propoplasm.  But  the  contrac- 
tility of  an  Ajnoeba  has  a  method  of  its  own — ^that  is  to  say,  it 
has  become  specialized  so  as  to  exhibit  a  motility  exercised  in  a 
particular  manner,  and  apparently  responds  only  to  special 
stimuli.  The  motility  of  an  Amoeba  destitute  of  ''  organs  of 
motion,"  conld  hardly  be  denied  a  material  cause,  and  this 
again  can  only  be  sought  for  in  a  specific  molecular  constitution 
of  its  contractile  substance — ^.  e.  molecular  constitution  is  here 
the  only  "structural  adaptation"  which  stands  in  place  of 
organ,  or  instrument  of  the  newly-acquired  motility.  Our 
finite  senses  cannot  discern  any  visible  apparatus,  but  we  must 
acknowledge  the  existence  of  an  agent  where  we  see  an  act 
performed.  And  whatever  be  onr  explanation  of  vital  force, 
we  must  admit  that  its  physical  basis  is  a  material  "  sui 
generis."  Apart  from  the  animal's  power  of  self-preservation, 
growth,  and  propagation,  the  chief  characteristic  of  the  Amosboid 
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state  of  animal  matter  is  its  peculiar  motilitj,  derived,  so  to 
speak,  from  the  primal  endowment  of  contractility,  and  the  loss 
of  this  character  is  always  coincident  with  some  change  of 
organic  constitution  of  the  living  plasm.  Another  kind  of 
motility  we  find  associated  with  corresponding  structural  adap- 
tation in  the  Zoospore  (animal  or  vegetable).  Cienkowski's 
observations  prove  that  certain  Monads  take  in  food  and  pass 
through  phases  of  development  which  entitle  them  to  be  con- 
sidered animals. 

In  their  motile  stages,  the  Monad  body  consists  of  a  naked 
plasm,  containing  vacuole  and  nucleus.  In  the  absence  of  all 
definite  form,  this  body  is  the  equivalent  of  an  Amoeba ;  but 
with  the  addition  of  a  tail,  which  is  often  developed,  it  is  a 
Zoospore,  an  organism  equally  mobile  with  the  Amoeba,  but 
differing  in  the  manner  in  which  its  mobility  is  exercised.  In 
after  periods  of  the  Monad's  life  a  motionless  encysted  condition 
obtains,  during  which  assimilation  of  food  previously  taken  in 
goes  on,  until  a  new  generation  of  Zoospores  begins  in  a  sac 
contained  within  the  capsule  of  the  encysted  parent.  This 
encysted  stage  of  the  Monad  yields  in  one  species  Amoeboid 
forms  like  Actinophrys,  in  another  a  cluster  of  Zoospores, — the 
latter  form  of  reproduction  being  in  all  respects  the  exact 
parallel  of  the  encysted  state  of  Algss,  &o. 

Again,  certain  infasoria  exhibit  an  encysted  state  of  two 
kinds — one  corresponding  with  the  motionless  reproduction 
cyst  of  Alg89,  the  other  with  the  monad  cyst  full  of  Zoospores. 

The  motility  of  the  pseudopodia  of  Bhizopods  is  obviously  of 
the  same  kind  as  that  of  the  Amoeboid  substance.  The 
pseudopodia  look  indeed  more  like  "organs"  of  motion,  but 
their  temporary  form  and  function  implies  no  further  structural 
adaptation  than  that  of  the  Amoeboid  mass. 

Facts  such  as  these  prove,  in  my  opinion  that  there  is 
throughout  the  lower  forms  of  animals  an  approach  towards 
specialization  of  functions,  associated  in  each  case  with  a  cor- 
relative change  of  molecular  constitution.  If  Amoeboid  forms 
of  matter  be  destitute  of  structure,  in  the  sense  of  distinct 
apparatus  developed  and  s^t  apart  for  the  constant  exercise 
of  a  particular  function,  such  imperfect  specialization  of  function 
and  incomplete  differentiation  of  the  organic  matter  by  no 
means  warrants  the  assumption  that  this  matter  is  intrinsically 
indifferent,  and  without  any  trace  of  organization. 

With  respect  to  the  place  of  the  typical  Amoeba  in  our 
classifications,  it  follows,  I  think,  from  the  views  here  expressed, 
that  this  animal  must  find  its  position  in  the  scale  according 
to  its  whole  life-history.  The  possession  of  a  body  composed 
of  contractile  plasm  is,  as  we  know  a  common  character  of  all 
Protozoa  at  some  period  of  life, — probably  also  a  common  cha- 
racter of  all  living  creatures  in  their  elementary  state.  The 
Amoeboid  state  of  a  white  blood-corpuscle,  even  in  man  him- 
self, is  to  all  appearance  the  same  as  that  of  the  body  of  Proto- 
genes,  and  this  fact  is  well  expressed  by  Huxley  in  his  recently 
published  Lecture  on  the  Physical  Basis  of  Life.  To  determine 
the  proper  limits  of  the  Amoeba  as  a  species,  the  complete 
revelation  of  its  life-history  and  the  observation  of  fresh  species 
is  required,  and  Dr.  Greeks  researches  have  therefore  great 
value.  While  considering  the  subject-matter  of  Dr.  Greef's 
paper,  it  may  be  well  to  keep  in  mind  the  present  state  of 
opinion  in  England  respecting  the  absence  of  all  organization 
in  that  class  of  Protozoa  which  includes  the  Ehizopods  and 
AmoBbsB.  For  this  purpose  I  give  here  an  extract  from 
Huxley's  Lectures  published  in  1864.  In  his  Elements  of 
Oonyparatvoe  Anatomy,  the  author  thus  introduces  the  Bhizo- 
pod: — 

**  It  seems  difficult  to  imagine  a  state  of  organization  lower 
than  that  of  Gregarinida,  and  yet  many  of  the  Bhizopods  are 
still  simpler.  Nor  is  there  any  group  of  the  animal  kingdom 
which  more  admirably  illustrates  a  very  well-founded  doctrine, 
and  one  which  was  often  advocated  by  Hunter  himself,  that  life 
is  the  cause  and  not  the  consequence  of  organization.  For  in 
these  lowest  forms  of  animal  life  there  is  absolutely  nothing 
worthy  the  name  of  organization  to  be  discovered  by  the  micro- 


scopist,  though  assisted  by  the  beautiful  instruments  now  con* 
structed.  In  the  substance  of  these  creatures  nothing  is  to  be 
discovered  but  a  mass  of  jelly,  which  might  be  represented  by 
a  little  particle  of  thin  glue — not  that  it  corresponds  with  the 
latter  in  composition,  but  it  has  that  texture  (P)  and  sort  of 
aspect.  It  is  structureless  and  organless,  and  without  definitely 
formed  parts ;  nevertheless  it  possesses  all  the  essential  pro- 
perties and  characters  of  vitality.  It  is  produced  from  a  body 
like  itself;  it  is  capable  of  assimilating  nourishment  and  of 
exerting  movements.  Nay,  more,  it  can  produce  a  shell, — a 
structure,  in  many  cases,  of  extraordinary  complexity  and 
singular  beauty." 

"  That  this  particle  of  jelly  is  capable  of  combining  physical 
forces  in  such  a  manner  as  to  give  rise  to  these  exquisite  and 
almost  mathematically  arranged  structures — being  itself  struc- 
tureless, and  without  permanent  distinction  or  separation  of 
parts — is,  to  my  mind,  a  fact  of  the  profoundest  significance." 
—(Pp.  10, 11.) 

In  a  later  chapter  (p.  83)  Huxley  returns  to  the  discussion 
of  the  limits  and  subdivisions  of  the  class  Bhizopoda,  and 
briefiy  states  the  following  as  the  conclusions  to  which  a  careful 
study  of  the  extant  literature  of  the  subject,  as  well  as  his  own 
investigations,  lead. 

It  appears  that  three  or  perhaps  four,  types  of  stractnre 
obtain  among  the  Bhizopoda. 

1st.  That  of  the  AmcebsB,  Bhizopods  with  usually  short 
pseudopodia,  a  nucleus,  and  a  contractile  vesicle. 

2nd.  That  of  the  Foraminifera-Bhizopods,  devoid  of  nnold 
and  of  contractile  vesicle,  and  for  the  most  part 'with  long 
pseudopodia,  which  commonly  run  into  one  another  and  become 
reticulated. 

3rd.  That  of  ThalassicollsB,  provided  with  structureless  cysts, 
containing  cell  elements  and  sarcode,  and  surrounded  hj  a 
layer  of  sarcode,  giving  off  pseudopodia,  which  commonly  stand 
out  like  rays,  but  may,  and  do,  run  into  one  another,  and  so 
form  networks. 

The  fourth  type  of  structure  is  probably  furnished  by  those 
anomalous  creatures,  the  Acinetsa ;  the  radiating  processes  of 
which  serve  as  suctoria  tubes,  down  which  the  juices  of  their 
prey  are  conveyed. — Proceedings  of  Bristol  Naiuralists^  Socteiy, 
vol.  iv.  part  2. 


HODGSON'S   WIBB   TBAMWAYS. 

|N  the  spring  of  1869  Mr.  Charles  Hodgson,  C.B., 
patented  and  published  his  method  of  Wire  Tram- 
ways, and  readers  of  this  journal  will  remember  that 
the  invention  was  fully  illustrated  and  described  at 
the  time  in  our  pages.^  The  single  trial  line  then  constructed 
at  Leicester  so  satisfactorily  exemplified  the  inventor's  method, 
that  in  the  short  space  of  twelve  months  more  than  a  dosen 
lines  have  been  constructed,  and  fourteen  are  in  course  of  erec- 
tion in  various  parts  of  the  world,  the  system  having  found 
especial  favour  in  France,  where  seven  lines  are  made  use  of 
in  the  carriage  of  beet-root,  and  so  successfully,  that  the  lessees 
of  the  patent  are  desirous  of  not  only  possessing  the  sole  right 
to  work  the  system  in  France,  but  also  of  buying  up  the 
inventor's  royalty. 

At  the  request  of  some  gentlemen  with  whom  he  was  in 
negotiation  for  the  supply  of  materials  for  a  line  of  60  miles 
in  Ceylon,  Mr.  Hodgson  has  erected  five  miles  of  the  proposed 
plant  on  Brighton  Downs,  to  show,  on  an  extensive  scale,  the 
advantages  and  capabilities  of  his  system  as  applied  to  the 
carriage  of  produce  and  materials  of  all  kinds  over  difficult 
country ;  and  on  Wednesday  last  a  numerous  party  of  geatk* 
men,  at  the  invitation  of  the  Wire  Tramway  Company,  peraon- 
ally  witnessed  the  working  of  this  line,  attended  by  Mr.  Hodgson, 
Mr.  Bevington  (the  engineer  in  charge),  and  Mr.  Montague 
Beale,  the  company's  agent. 

1  Vid4  SciBiTTiyio  OPiiriOH,  toI.  f.,  pp.  338  and  36S. 
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The  wire-rope  transport  system  may  be  described  as  con- 
sisting of  an  endless  wire  rope  running  over  a  series  of  pulleys 
carried  by  substantial  posts,  wbich  are  ordinarily  about  200  ft. 
apart.  Tbis  rope  passes  at  one  end  of  the  line  round  a  drum 
driven  by  either  steam,  water,  or  even  horse  power,  in  small 
farming  operations,  at  a  speed  from  four  to  eight  miles  per 
^hour.  The  boxes  in  which  the  load  is  carried  are  hung  on 
-the  rope  at  the  loading  end  by  a  wooden  A -shaped  saddle, 
about  14  in.  long,  lined  with  leather,  and  having  four  small 
wheels,  with  a  curved  pendant,  which  maintains  the  box  in 
tperfect  equilibrium  while  travelling,  and  most  ingeniously,  but 
simply,  enables  it  to  pass  the  supporting  posts  and  pulleys. 
«6y  a  sliding-ring  arrangement  the  boxes  or  buckets  are  easily 
emptied  by  tilting,  without  unshipping  the  saddle  from  the 
Tope.  The  boxes  can  be  made  to  carry  from  1  ^wt.  to  10  cwt., 
and  the  proportions  of  the  line  and  the  loading  and  dis- 
charging arrangements  can  be  varied  to  suit  any  particular 
•requirement,  ranging  from  10  tons  to  1,000  tons  per  diem. 
At  each  end  of  the  line  are  rails  placed  to  catch  the  small 
wheels  attached  to  the  saddles  of  the  boxes,  by  which  means 
ihe  weight,  having  acquired  momentum,  is  lifted  from  the 
rope,  and,  thus  suspended  from  a  fixed  rail  or  platform,  can  be  run 
to  any  point  for  loading  or  emptying,  and  again  run  on  to  the 
rope  for  transport,  the  succession  being  continuous  and  the  rope 
-never  requiring  to  be  stopped  for  loading  and  unloading. 

Curves  of  sharp  radius  are  easily  passed,  as  well  as  steep  in- 
clines, and  its  applicability  to  cross  rivers,  streams,  and 
mountainous  or  hilly  districts  will  be  apparent  at  a  glance,  as 
liie  cost  of  construction  increases  but  little  under  such  circum- 
stances, whilst  that  of  a  road  or  railroad  is,  perhaps,  increased 
"tenfold,  and  the  daily  working  cost  doubled  or  trebled.  The 
rope  being  continuous,  no  power  is  lost  on  undulating  ground, 
as  the  descending  loads  help  those  ascending. 

In  the  case  of  lines  for  heavy  traffic,  where  a  series  of  loads,- 
■necessarily  not  less  than  5  cwt.  to  10  cwt.  each,  must  be  car- 
ried, a  pair  of  stationary  supporting  ropes,  with  an  endless 
running  rope  for  the  motive  power,  will  be  employed,  but  the 
method  of  supporting,  and  the  peculiar  advantage  of  crossing 
almost  any  nature  of  country  with  a  goods  line  without  much 
-more  engineering  work  or  space  than  is  necessary  for  fixing  an 
-electric  telegraph,  without  bridges,  without  embankments,  and 
without  masonry,  exists  equally  in  both  branches  of  the  system. 

In  the  minor  applications,  such  as  short  transport  from  mines 
*to  railways,  the  landing  or  shipping  of  goods  in  harbours  and 
roadsteads,  and  the  carriage  of  agricultural  produce  on  farms, 
•some  peculiar  features  of  the  system  render  it  specially  advan- 
tageous. Amongst  these  are  the  facility  with  which  power  can 
be  transmitted  by  the  rope  and  taken  off  at  any  required  point 
ibr  mining  or  other  purposes.  In  lines  terminating  on  the  sea- 
board, or  on  great  rivers,  a  manifest  advantage  is  secured  in 
the  facility  for  taking  goods  dii'ect  to  or  from  ships  in  harbour 
-or  roadstead  without  transhipment  into  lighters. 

Seen  from  a  distance,  the  posts  which  carry  the  tramway 
^res  at  Brighton  might  be  mistaken  for  telegraph  poles,  but  a 
-fiearer  inspection  reveals  a  second  line  of  wires  on  the  same 
'level,  and  upon  these  two  wire-rope  lines,  supported  on  stan- 
dards at  intervals  varying  from  300  ft.  to  1,000  fb.  apart — accord- 
ing to  the  requirements  of  the  ground, — are  suspended  iron 
boxes  for  the  carriage  of  the  goods,  which  boxes  pass  on  noise- 
lessly and  steadily,  carried  forward  by  the  rope  at  the  uniform 
rate  of  five  miles  an  hour — ^the  time  required  for  performing  the 
-entire  circuit  of  the  line. 

In  laying  out  these  five  miles  at  Brighton  the  opportunity 
has  been  tiJcen  of  exemplifying  the  working  of  the  system  under 
every  variety  of  difiiculty  that  could  possibly  present  itself ; 
thus  we  have  at  one  part  an  incline  of  1  in  6,  up  and  down, 
which  the  rope  and  boxes  work  with  perfect  facility,  the 
descending  weights  assisting  those  which  are  ascending ;  then 
there  are,  besides  several  bends  less  acute,  two  instances  of 
absolutely  right-angles  which  are  passed  with  the  greatest  ease ; 
in  some  instances  the  standards  are  carried  to  the  height  of  70  fb. 


to  meet  inequalities  of  the  ground,  undulating  and  hilly 
country  being  more  trying  to  this  system  than  craggy  and 
mountainous, — such  as  that  for  which  this  plant  is  designed, 
and  where,  from  the  long  reaches  taken,  fewer  posts  will  be 
required. 

The  line  is  rather  over  five  miles  long;  there  are  112  posts, 
or  standards,  in  the  whole  length  ;  these  standards  can  either 
be  made  of  light  angle  and  band  iron  neatly  put  together,  as  in 
the  present  case,  or  of  wood.  The  rope  is  made  of  charcoal 
iron,  is  2  in.  in  circumference,  each  strand  as  well  as  the 
centre  of  the  rope  having  a  hempen  core,  to  secure  ductility.  The 
power  employed  to  drive  the  rope  is  a  portable  16- horse  power 
engine,  by  Bobey  &  Co.,  who  with  Messrs.  Eastons,  Amos,  & 
Anderson  have  supplied  all  the  plant,  with  the  exception  of  the 
buckets,  which  we  are  sorry  to  learn  can  be  made  more  cheaply 
in  France  than  in  this  country. 

Some  of  the  spans  are  600  ft.  and  900  fb.  in  length,  and 
ingenuity  has  been  shown  in  devising  every  possible  mode  of 
testing  the  merits  of  this  system  of  transport ;  and  we  are 
bound  to  record  that  all  difficulties  have  been  overcome  witi) 
complete  success.  The  line  is  capable  of  delivering  240  tons 
per  day  of  ten  hours,  i.e.,  120  tons  in  each  direction. 

It  is  intended  to  divide  the  proposed  Ceylon  line  of  60  miles 
into  5-mile  sections  such  as  this, — one  engiue  working  every 
two  sections,  and  the  boxes  passing  each  section  by  shunting 
arrangements,  similar  to  those  used  at  the  termini,  from  one 
section  to  another.  The  line  in  work  will  be  open  daily  to 
public  inspection  during  the  month  of  April,  and  is  well  worth 
a  visit.  It  is  hardly  likely  that  so  efficient^  and  economical 
a  means  of  transport  will  be  for  long  exclusively  confined,  as  at 
present,  to  the  conveyance  of  goods.  For  ourselves,  we  venture 
to  confidently  predict  an.  early  adaptation  of  the  principle  of 
this  ingenious  system  to  passenger  traffic.  Meanwhile  we 
commend  our  suggestion  to  Mr.  Hodgson  and  the  Wire  Tram- 
way Company. 


HOW  ESSENTIAL  OILS  ABE  EXTBACTBD. 

ILS  or  greasy  substances  are  impregnated  with  the 
odoriferous  elements  of  the  flowers  by  three  different 
operations.  Two  of  these  depend  upon  the  fact  that 
oils  or  fats  brought  into  contact  with  the  flowers, 
absorb  and  retain  their  fragrance.  If  afberwards  these  per- 
fumed fats  and  oils  are  thrown  into  pure  alcohol,  the  latter 
extracts  the  perfume  from  the  oils  or  fats,  and  thus  an  essence 
is  obtained. 

These  two  methods  of  working  are  called  in  France  "  en- 
fleurage  "  and  "  maceration."  For  the  process  of  "  enfleurage  " 
a  sort  of  a  frame  with  shelves  is  used.  Between  the  wooden 
shelves  are  glass  tablets,  upon  which  the  purified  fat  is  spread. 
Upon  these  are  laid  the  fresh-picked  flowers.  Some  forty  to 
fifty  of  these  shelves  are  piled  up  and  left  for  twenty-four 
hours,  after  which  time  the  old  flowers  are  removed  and  fresh 
ones  put  in  their  places.  This  process  is  continued  until  the 
fat  is  sufficiently  impregnaled  with  the  odoriferous  principle  of 
the  flowers  ;  then  the  fat  is  melted  from  the  glass  at  a  moderate 
heat,  and  separated  from  the  leaves  which  may  have  adhered  to 
it,  after  which  it  is  pskcked  in  jars  and  boxes,  and  is  then  ready 
for  exportation. 

"  Maceration  "  is  performed  by  soaking  the  flowers  for  a 
certain  length  of  time  in  the  fat  or  oil.  Practice  has  shown 
that  not  all  flowers  will  yield  their  perfumes  in  this  way,  some 
discharging  their  perfume  with  more  facility  than  others.  The 
acacia  is  particularly  adapted  for  "  maceration." 

Of  late  years  another  process  has  been  introduced,  consisting 
in  treating  the  flowers  with  various  ethers,  &c.,  but  it  is  not 
yet  in  general  use.  Lastly,  the  odour  of  some  flowers  is  obtained 
by  distillation ;  but  delicate  odours  are  injured  or  dispersed  by 
this  operation. 

The  essence  of  orange  blossoms  obtained  by  "  enfleurage  "  is 
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far  superior  to  that  gained  bj  distillation.  Lavender  is  almost 
the  only  plant  which  does  not  lose  by  distillation. 

Extracts  obtained  throngh  "  enflenrage  "  or  *'  maceration  " 
are  the  condensed  odonrs  of  the  living  flowers,  while  by  distil- 
lation we  obtain  only  a  second-class  perfame. 

It  has  been  a  question  of  considerable  importance  how  to 
obtain  the  extracts  of  flowers  of  tropical  countries.  Experi- 
ments have  been  made  in  Algiers,  but  without  favourable 
^results.  However  pure  the  fat  or  oil  used  may  be,  it  soon  turns 
rancid  in  a  hot  climate.  If  the  process  of  etherizing  is  brought 
to  perfection,  the  flower  culture  of  the  south  of  France  will 
doubtless  diminish,  for  the  tropics  of  America  alone  would 
furnish  enough  perfume  to  supply  the  entire  western  hemisphere. 
— Scientific  American, 


A  GEOLOGICAL  DREAM  ON  SKIDDAW. 

by  j.  clitton  wam),  f.g.s. 

In   Thbeb    Paets.  —  Paet  II. 

|T  was  a  long  winter,  the  winter  of  an  age,  but  soon  I 
saw  that  age's  summer  come.  Changes  slowly 
took  place  in  the  form  of  the  land,  which  seemed 
extended  in  some  quarters  and  retracted  in  others ;' 
while,  as  the  cold  relaxed,  life  returned  in  great  abundance,  and 
soon  the  seas  were  overflowing  with  it.  Vast  numbers  of 
corals,  shells,  and  sea-lilies  flourished,  their  skeletons'  forming 
thick  beds  of  shelly  mud.^  Fish,  less  uncouth  in  form  than 
those  which  first  I  saw,  abounded ;  while  of  the  three-lobed 
crustaceans  scarce  a  trace  remained. 

Now,  methought  I  saw  in  my  dream  that  this  state  of  things 
lasted  a  prodigiously  long  time,  during  which  I  witnessed 
several  volcanic  outbursts  take  place  in  the  seas  of  Derbyshire 
and  the  North  of  England.  At  last  I  caught  a  glimpse  of  the 
hazy  outline  of  some  far-off  land  to  the  north-east,  and  the 
waters  of  the  sea  seemed  also  gradually  to  become  charged 
with  sediment,  transported,  as  I  believed,  from  that  land.  In 
many  parts  vast  sand  and  shingle  beds  were  formed,^  and  a 
general  shallowing  resulted,  partly,  as  it  seemed  to  me,  from 
filling  up,  and  partly  from  a  rising  in  the  ocean's  bed.  Every 
here  and  there,  there  would  now  be  seen  some  widely-spread 
tracts  of  low-land  scarce  rising  above  the  level  of  the  sea,  and 
upon  them  a  luxuriant  vegetation  soon  arose.^  Its  character 
was  peculiar,  being  formed  almost  wholly  of  the  lowest  orders 
of  plants,  yet  of  a  gigantic  size ;  huge  horse-tails  and  tree-like 
club-mosses,  with  an  abundant  undergrowth  of  ferns.  The 
positions  of  these  luxuriant  swamps  frequently  changed,  a 
slight  sinking  causing  the  sea  to  sweep  over  them  and  cover  up 
the  decayed  vegetable  matter  with  sand  and  mud,  while  other 
parts  of  the  sea  would  be  silted  up,  or  a  slight  elevation  favour 
the  growth  of  a  new  forest.  Thus  in  some  parts^  I  saw  the 
land  ^  alternately  appear  and  disappear  as  many  as  fifty  times, 
each  land  surface  remaining  exposed  long  enough  for  the  growth 
and  decay  of  countless  generations  of  plants. 

While  all  this  was  going  on,  a  chain  of  islands  in  the  centre 
of  England,  which  had  existed  throughout  all  the  earlier  part 
of  this  period,  gradually  sank,  and,  at  the  same  time,  the 
northern  shore-line  of  the  south-eastern  mass  of  land**  receded  a 
little  southwards.  For  incalculable  ages  this  state  of  things 
lasted,  and  my  eyes  being  now  more  accustomed  to  the  scene. 


^  Carboniferous  period. 

'  Not  slceletons  in  the  true  aense  of  the  term ;  fragmenta  of  those  belonging  to 
the  sea-lilies  are  oommonlf  known  as  soraw-stones. 

'  Carboniferons  limestone,  seeming  almost  to  bo  entirelj  composed  of  the  sepa- 
rated  joints  of  crinoids. 

**  Millstone  grit-beds. 

s  Vegetation  of  the  ooal-measnres.  ^  Soath  Wales  coal-field. 

7  Bj  "land"  is  here  meant  loir-ljing  or  swampy  ground. 

B  This  land  was  possibly  permanent  thronghout  the  period,  and  must  be  care- 
fully distinguished  from  the  sea-lerel  land,  on  which  alone  ooal-beds  were 
produoed. 


I  saw  insects  fliting  about  among  the  trees,  and  footpriniSy 
few  and  far  between,  of  some  strange  reptile  form. 

At  last  an  end  to  this  approached.  No  sudden  cliange»  no 
overwhelming  cataclysm  took  place ;  but  slowly  and  gradually 
that  giant  power  from  beneath  seemed  to  be  upheaving  the 
solid  ground,  and  where  swamps  and  shallow  seas  before  ex- 
isted high  land  stealthily  arose.  So  gradually  did  this  take 
place,  that  during  the  great  uplifting  vast  thicknesses  of  tlie 
soft  vegetable  and  earthy  deposits  were  swept  completely  away 
by  the  ceaseless  action  of  ocean's  waves  and  by  constant  atmo- 
spheric wear.  Especially  did  this  happen,  along  an  east  and 
west  line  crossing  the  northern  part  of  our  present  England.* 
The  land,  as  it  at  last  appeared,  seemed  to  be  chiefly  along  the 
west.^^  Water,  however,  separated  high  ground  in  Cumberland 
from  that  farther  south,  while  it  seemed  as  if  a  narrow  east 
and  west  land-barrier  parted  the  northern  from  the  sonthem 
seas. 

Around  these  lands  beds  of  sand  or  shingle  were  formed ; 
and  farther  out  to  sea,  in  the  northern  gulf,  shells  and  otiaa 
marine  organisms  lent  tbeir  aid  to  form  calcareous  mnd* 
Hage  frog-like  reptiles  I  saw  crawling  on  the  sands,  while  the 
plants  of  the  last  long  period  seemed  to  be  giving  way  before  a 
hardier  and  a  different  class. 

Again  a  change  in  climate  crept  on,  and  the  wann  and 
temperate  was  slowly  changed  for  the  cold  and  arctic.  Glaciera 
flowed  down  the  vaJleys,  protruded  into  the  sea,  and  broke  off 
in  huge  bergs,  which  went  floating  eastwards  scattering  their 
stony  freights  over  the  ocean's  bed. 

This  state  of  things  was  closed  by  a  long  period  of  unset- 
tled movements,  during  which  large  tracts  seemed  to  be  firom 
time  to  time  upheaved  from  beneath  the  sea,  merely  to  bring 
them  within  the  power  of  the  destroying  elements.  Notably 
did  this  denudation  take  place  along  a  line  mnning  north  and 
south  in  the  northern  part  of  England." 

Now,  I  saw  in  my  dream  that  finally,  after  tiie  lapse  of  a 
great  interval  of  time,^'  during  the  latter  part  of  which  portions 
of  the  ocean  were  shut  off  and  converted  into  salt  lakes,  there 
seemed  to  be  established  three  distinct  areas  of  land,"  one 
occupying  the  north  of  England,  anoth^  the  west,  and  a  third 
the  southern  edge  of  our  present  isle.  At  this  time  also,  I 
again  saw  signs  of  volcanic  activity  over  the  present  area  of 
Devonshire." 

For  a  vast  period  of  time  this  general  conBguration  seemed  to 
prevail,  though  gradually  the  whole  of  England's  western  half  be- 
came land,"^  and  life  seemed  to  make  great  but  gradual  progress. 
Corals  swarmed  in  the  clear  waters ;  shells  in  profusion  abounded* 
but  specially  remarkable  were  those  with  a  snake-like  coil,^^  to- 
gether with  gigantic  cuttle-fish ;  ^  sea-urchins,^'  of  most  various 
form ;  crabs  and  lobsters ;  and  fish  with  equal-lobed  tails.  No 
longer,  however,  are  fish,  shark-like  though  many  of  them  be, 
the  monarchs  of  the  ocean,  for  most  strange  sea-going  reptiles 
pursue  and  feed  upon  them.  Gigantic  fish-lizards,"  with  huge 
goggle  eyes,  swim  proudly  about,  steering  themselves  with  their 
powerful  tails ;  while  close  to  shore,  other  monster  forms,  with 
long  swan-like  necks,  but  formidable  jaws,*^  carry  on  the  work 
of  terror  among  all  smaller  fry;  and  crocodiles  innumerable 
creep  warily  about.  On  the  land,  too,  are  equally  huge  r^tiles, 
some  feeding  on  flesh  and  some  on  herbs  ;'^  while  the  air  itself 
is  full  of  strange  flying  dragons."  Marsupial  mammala  also 
feed  beneath  the  shade  of  araucarias  and  cycadeous  plants,  the 
whole  presenting  so  close  a  likeness  (with  the  exception  of  the 
large  reptile  forms)  to  the  fauna  and  flora  of  Australia  at  the 
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Permian  period. 


>  Formation  of  Fendle  antiolinals. 
11  Formation  of  Pennine  anticlinal. 

i>  The  long  period  that  elapsed  between  the  end  of  the  Primaiy  tad  tiie 
menoement  ofthe  Seoondary  epoch. 

13  Triassic  and  Liassio  periods.  ^*  In  Triassic  times. 

1'  Oolitio  period.  ^^  Ammonites. 

17  Belemnites.  "  Echini. 

»  Ichthjosanri.  '^  Plesiosanri. 

SI  Deinosauria,  "  Pterodaetyll. 
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present  day,  as  to  suggest  the  thooght  that  the  latter  may 
possibly  be  a  reHc  of  these  ancient  times. 

In  the  northern  part  (Yorkshire)  of  the  narrow  seas  of  this 
period,  I  saw,  at  times,  large  delta  deposits  formed,  whioh,  being 
converted  into  low-lying  flat  tracts  of  land,  supported  a  laza« 
riant  growth  of  tree-ferns,  oycads,  and  palms.  From  time  to 
time  ^ese  areas  were  again  sunk  beneath  the  waters,  and  the 
deposits  of  vegetable  matter"  were  covered  np  and  preserved, 
as  I  had  witnessed  in  a  former  and  vastly  more  remote  epoch. 
Among  the  trees  flitted  many  bright  and  gaudy  insects ;  while 
strange  semi-reptilian  birds  ^  winged  their  flight  around  and 
alofb.    All  seemed  to  indicate  a  warm  if  not  a  tropical  climate. 

But,  after  a  long  lapse  of  time,  I  remarked  a  general,  though 
gradual,  extension  of  the  land  eastwards  by  a  slow  elevation 
taking  place  over  nearly  the  whole  of  England's  area,  with  the 
exception  of  the  extreme  south-eastern  part,  where  the  pre- 
viously existing  land  subsided.*'  About  this  part  the  waters  of 
a  mighty  river  entered  the  sea,  draining  the  now  extensive  land 
to  the  west  and  north-west,  which  was  still  the  abode  of  monster 
reptiles,  while  crocodiles  in  great  number  frequented  the  river, 
or  lazily  basked  in  lagoons  among  scattered  islands. 

For  ages  flowed  that  river  down,  bearing  materials  derived 
from  the  waste  of  the  land,  and  forming  a  large  delta  at  its 
month ;  till,  at  length,  a  gradual  sinking  caused  an  encroach- 
ment of  the  sea  which  spread  slowly  westward  and  northward, 
and  England  was  represented  by  land  only  along  its  present 
western  half.  In  this  sea  ^  were  especially  to  be  noted  strange 
and  irregular  forms  of  chambered  whorled  shells,''  while  other 
kinds  of  marine  life  abounded  as  usual.  In  the  deeper  parts  of 
the  sea  innumerable  minute  creatures,  with  elaborate  shells,*^ 
lived  and  died,  their  remains  forming  a  great  thickness  of  white 
mud  in  the  ocean's  bed,  of  which  ocean  the  present  Atlantic 
seems  almost  to  be  a  remnant.  Now  and  then,  too,  on  iceberg 
came  floating  from  the  far  northi  letting  its  stony  freight  fall  on 
to  the  bed  of  the  sea  as  it  gradually  melted  away. — PamplUet, 
published  hy  Truhner  Sc  Go, 


THE  OSMOGENE. 


|HE  inventor  of  the  Osmogene  process,  for  purifying 
molasses,  M.  Dubrnnfaut,  has  lately  reviewed  in 
the  columns  of  the  Journal  dea  Fahrieants,  the  pro- 
gress which  his  invention  has  made,  and  the  extent 
to  which  it  is  adopted  in  the  French  sugar  manufacture.  We 
are  not  aware  that  the  process  has  been  introduced  into  this 
oountiy  in  a  single  instance,  indeed,  it  is  chiefly  valuable  for 
operating  on  beet-sugar  molasses,  on  account  of  the  soluble 
salts,  which  are  the  chief  impurities  of  this  syrup,  and  which 
the  Osmogene  process  is  so  efficient  in  removing. 

M.  Dubrnnfaut  first  made  public  his  adaptation  of  the  prin- 
dple  of  dialysis  in  a  work  presented  to  the  Academy  of 
Sciences  in  November,  1855,  in  which  he  announced  that  he 
had  succeeded  in  applying  the  power  of  Osmose  to  the  separa- 
tion of  certain  mixtures. 

Dutrochet  appears  to  have  been  the  first  to  study  the  peculiar 
behaviour  (called  Osmose)  of  saline  solutions  when  separated 
from  water,  &c.,  by  a  diaphragm  of  a  membranous  nature.  He 
was  followed  with  greater  accuracy  of  results  by  Yierordt,  Pro- 
fessor Jolly,  and  by  the  closer  researches  of  Graham.  The 
term  Osmose,  derived  from  a  Greek  word  signifying  impulsion, 
comprises  the  two  terms  endosmose  (diffusion  through  inwards) 
and  exosmose  (diffusion  through  outwards).  The  first  experi- 
ment in  connection  with  it  was  performed  by  suspending  a 
closed  bladder  holding  a  saline  solution  in  a  vessel  nearly  full 
•of  water.  The  salts  passed  through  the  bladder  into  the  water 
at  a  certain  speed,  and  the  water  entered  into  the  bladder  at 


*>  Co«l.beds  of  th6  Yorkshire  OoUtea. 

»  WMlden  period. 

^  Anomalona  form  of  the  Ammonite  familj. 

*•  Fonunioifera  forming  the  great  balk  of  the  chelk. 


*♦  Archteopteryx. 
^  OreteceooB  period. 


a  certain  speed,  but  the  velocity  of  diffusion  was  not  alike  in 
each.  The  mor^  rapid  flow  from  the  thinner  to  the  thicker 
fluid  was  called  endosmose,  and  the  opposite  slower  current 
exosmose.  It  is  this  principle  of  dialysis,  or  diffasion,  which 
M.  Dubrnnfaut  successfully  adapted  to  the  purification  of  beet 
molassses  and  the  extraction  of  sugar  contained  therein.  These 
molasses  are  a  mixture  of  sugar  and  different  salts,  chiefly 
nitrate  of  potash  and  chloride  of  potassium,  which  retard  and  in 
certain  cases  prevent  the  crystallization  of  the  sugars  which  are* 
present  with  them.  If,  then,  the  proportion  of  salts  in  the 
molasses  can  be  diminished  by  whatever  cause,  the  molasses 
will  furnish  a  further  quantity  of  crystallizable  sugar. 

This  result  M.  Dnbrunfant  obtained  by  placing  iu  the 
endosmometer  of  Dutrochet  molasses  of  the  usual  density  in 
the  presence  of  water,  and  then  causing  two  currents  to  flow ; 
a  strong  one  forces  the  water  against  the  molasses,  the  other, 
more  feeble,  forces  the  molasses  against  the  water,  a  diaphragm 
separating  the  two.  The  effect  is  such  that  the  molasses  parts 
with  the  greater  part  of  its  salts  to  the  water,  but  with  little 
or  none  of  its  sugar,  so  that  the  molasses  remaining  contains 
much  less  salts  and  nearly  the  same  proportion  of  saccharine, 
which,  by  the  usucJ  operations  of  the  refinery,  may  be  separated 
in  the  form  of  crystallizable  sugar. 

Such  is  the  principle  of  this  mode  of  treatment  of  molasses 
and  other  saccharine  liquids,  and  to  the  apparatus  for  carrying 
it  out  M.  Dubrnnfaut  has  given  the  name  of  an  "  Osmogene." 

In  an  osmogene  there  are  two  distinct  reservoirs  separated 
by  a  permeable  partition.  One  of  these  receptacles  contains 
the  molasses  or  syrup,  the  other  is  filled  with  water;  the 
medium  separating  the  two  liquids  is  of  parchment  paper. 

Each  receptacle  consists  of  a  casing,  the  top,  bottom,  and 
ends  of  which  are  of  rather  thick  wood,  whilst  the  sides  are 
furnished  with  parchment  paper ;  each  casing  is  about  3  ft. 
in  length,  2  ft.  in  breadth,  and  f  of  an  inch  in  thickness.  Four 
bars  of  wood  divide  the  interior  of  the  casing  lengthwise  into 
five  compartments,  which  communicate  with  each  other  by  an 
opening  in  each  bar.  On  each  side  of  the  casing  is  fixed  a 
leaf  of  parchment  paper,  kept  in  place  by  slender  strings. 
Thus,  when  the  molasses  is  aUowed  to  enter  at  the  lower  part 
of  the  casing,  it  rises  in  a  serpentine  manner  through  the  five 
compartments  to  the  top  of  the  casing  whence  it  may  flow  out. 

A  second  casing,  exactly  similar  for  the  water,  is  joined  to 
the  first  in  such  manner  that  one  leaf  of  parchment  paper 
serves  to  separate  the  two  cases.  This  pair  constitutes  what 
may  be  called  a  set  or  couple  of  osmogenes,  but  as  one  couple 
would  allow  of  the  treatment  of  only  a  small  quantity  of 
molasses,  a  number  of  these  double  casings  are  united,  say 
25  for  water  and  25  for  molasses,  which  work  simultaneously. 
The  result  is,  of  course,  according  to  the  number  of  cases  em- 
ployed,  and  it  is  the  union  of  these  cases  which  is  called  an 
osmogene.  It  is  only  requisite  for  success  that  all  the  cases 
of  molasses  and  all  the  cases  of  water  should  fill  and  empty 
themselves  simultaneously,  as  if  only  a  single  couple  were 
being  operated  with  ;  to  effect  this,  the  molasses  enters  at  the 
bottom  of  one  end  of  the  series  of  cases,  and  a  tube  communi- 
cates with  each,  the  water  entering  by  the  top  filling  simul- 
taneously every  water  casing  and  fiowing  out  at  the  bottom. 

There  is  thus  maintained  a  constant  efflux  of  molasses  and 
of  water  in  the  osmogene,  the  two  liquids  being  all  the  time 
kept  separate  during  their  course  by  the  membrane  of  parch- 
ment paper. 

For  the  following  example  we  are  indebted  to  M.  Y.  De 
Luynes,  in  Le  Monde.  The  process  was  applied  to  the  purifi- 
cation of  some  Prussian  molasses,  which  contained,  according 
to  analysis,  50  per  cent,  of  crystallizable  sugar  and  14  per 
cent,  of  salts.  Six  successive  operations  of  the  osmose  process 
were  performed,  each  of  which  reduced  the  density  of  the 
molasses  from  40^  to  30^  Baum^,  and  thus  necessitated  a  fresh 
concentration  after  each  operation  to  bring  back  the  density 
to  40°,  so  that  the  process  might  be  carried  out  iu  identicsd 
conditions  throughout,  so  as  to  render  the  effects  comparable. 
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The  following  resalts  were  obtained  by  the  analysis  of  the  six 
waters,  by  each  of  which  the  100  grammes  of  molasses  had 
been  treated : — 

Sa^Ar.  BaXta. 

let  Water     05     40 

2nd       „        0-5     20 

3rd       „        0-5     1-0 

4th       „        0-5     0-5 

5th       „        0-5     0-3 

6th       , 0-5     0-3 


>« 


These  figares,  with  a  slight  correction,  clearly  indicate  the 
law  according  to  which  the  reaction  is  accomplished  under  the 
specific  conditions ;  we  see,  in  fact,  that  in  proportion  as  the 
osmosed  syrnp  is  rich  in  sugar,  the  diffasibility  of  the  sngai*, 
which  is  slight,  does  not  sensibly  change ;  bat  this  is  conditional 
on  constantly  maintaining  the  density  of  the  syrap.  On  the 
other  side,  we  see  that,  in  consequence  of  the  same  property, 
the  amount  of  salts  diffused  in  the  six  successive  operations 
decreases  in  geometrical  proportion  accordingly  as  the  liquid 
treated  is  deprived  of  its  very  diffusive  salts ;  and  in  the  condi- 
tions of  this  experiment,  for  example,  the  diffasibility  ceases  to 
decrease  at  a  certain  limit,  i.e.,  when  the  quantity  of  the  salts 
remaining  in  the  syrnp  is  reduced  to  six-fourteenths  of  the 
whole.  The  experiment  also  shows  that  although  the  molasses 
lost  only  1  per  cent,  of  its  sugar  daring  the  first  two  opera- 
tions, 6  per  cent,  of  salts  were  removed. — The  Sugar  Cane. 


SETTLE  GIVE  EXPLORATION. 

BY  V.  BOYD  DAWKINS,  F  U.S. 

HE  cliffs  of  mountain  limestone  in  the  neighbour- 
hood of  Settle  are  penetrated  by  numerous  caves, 
some  of  which  are  empty,  some  traversed  by 
water  which  is  silting  up  their  lower  cham- 
bers, while  others  have  been  filled  in  some  places  up  to  the 
very  roof  with  debris  of  various  kinds.  All  these  caves  have 
been  at  some  time  or  other  subterranean  watercourses,  and  have 
been  formed  partly  by  the  friction  of  the  substances  brought 
down  by  the  stream,  but  principally  by  the  chemical  action  of 
the  carbonic  acid  in  the  rainwater  by  which  the  insoluble  car- 
bonate of  lime  of  the  rock  is  converted  into  the  soluble  bicar- 
bonate. Some  have  been  inhabited  at  various  times  by  man 
and  wild  beasts,  and  therefore  may  be  expected  to  furnish 
valuable  evidence  of  a  condition  of  things  that  has  now  passed 
away.  The  last  recorded  case  of  their  being  used  by  man  as 
a  place  of  refuge  was  in  the  rebellion  of  1745,  when  the  eldest 
son  of  one  of  the  gentlemen  in  the  neighbourhood  was  hidden 
in  a  large  cave,  in  the  fear  that  the  Scotch  would  pass  south- 
wards in  that  direction  instead  of  by  the  Preston  route. 

The  first  cave  chosen  by  the  committee  for  exploration  is 
that  found  by  Mr.  Jackson  on  the  coronation- day  of  our  Queen, 
and  which  is  therefore  known  as  the  Victoria  Cave.  It  consists 
of  a  series  of  large  chambers  and  passages,  which  are  nearly 
filled  to  the  roof  with  reddish  grey  clay  and  stones.  It  must 
at  one  time  have  been  of  wonderful  beauty,  for  there  are  the 
remains  of  massive  stalactites  and  of  thick  pavements  of  stalag- 
mites *,  but  now  they  are  so  decomposed  by  the  carbonic  acid 
that  they  are  reduced  to  the  condition  of  very  soft  mortar. 
Curiosity-hunters  have  also  been  doing  their  usual  ruthless 
mischief.  Mr.  Jackson  obtained,  when  it  was  first  opened,  a 
remarkably  large  series  of  ornaments  and  implements  of  bronze, 
iron,  and  bone,  along  with  pottery  and  the  remains  of  animals, 
from  the  chamber  at  the  original  entrance.  They  were  all 
derived  from  a  superficial  deposit,  and  could  not  be  assigned 
to  any  earlier  date  than  that  of  the  Koman  occupation.  The 
pottery  was  of  the  same  kind  as  that  so  commonly  found  in 
the  refuse-heaps  round  Roman  villas,  and  some  of  it  was 
Samian.  There  were  also  Roman  coins.  The  broken  and  in 
some  cases  burnt  bones  belonged  to  the  Celtic  shorthorn  {Bos 
liyivfifi'ohfs)^  the  sheep  or  goat,  the  horse,  dog,  red  deer,  and 


roebuck.  The  two  former  animals  were  by  far  the  most 
abundant.  The  exploration  committee  resolved  to  follow  ap 
this  discovery  by  a  thorough  examination  of  the  cave,  which 
they  are  able  to  undertake  by  the  courteous  permission  of  the 
owner,  Mr.  Stackhouse. 

Outside  the  entrance  of  the  cave  and  at  lower  level  is  a 
small  plateau,  composed  of  debris,  which  lies  at  the  exact 
point  where  daylight  could  be  seen  through  chinks  from  ihe- 
inside  of  one  of  the  large  chambers.  As  both  the  plateau  and 
the  chamber  were  undisturbed,  the  committee  determined  to 
begin  work  by  removing  the  debris  and  making  a  new  entrance 
into  the  cave.  While  this  was  being  done  the  following  section 
was  exposed : — On  the  surface  there  was  a  stratum  o£  frag- 
ments of  limestone  that  had  fallen  from  the  cliff  above,  in 
thickness  about  2  ft.  This  rests  on  a  layer  of  dark  earth 
18  in.  thick,  that  furnished  large  quantities  of  bones,  nearly  all 
of  which  had  been  used  for  food,  and  several  articles  of  bronze, 
iron,  and  bone  of  the  same  kind  and  age  as  those  described 
above.  The  pottery  is  also  of  the  same  Roman  character. 
Fragments  of  charcoal  also  were  abundant,  and  some  stones 
bore  the  marks  of  fire.  There  can  be  no  doubt  that  this  was 
the  place  where  the  dwellers  in  the  cave  during  Roman  or 
immediately  post-Roman  times  in  Britain  kindled  their  fires 
and  cooked  their  food.  Underneath  is  an  accumulation  of  lime- 
stone fragments  that  had  dropped  from  the  action  of  the  atmo- 
sphere on  the  cliff  above,  from  6  to  7  ft.  in  thickness.  In  some 
places  they  were  coated  with  decomposed  stalagmite.  It  rested 
on  a  layer  of  grey  clay.  On  the  junction-line .  between  them,. 
and  close  to  the  entrance  that  is  now  being  made  into  the 
chamber,  two  rude  flint  flakes,  a  remarkably  large  jawbone  of 
bearj  the  broken  bones  of  the  Celtic  shorthorn  {Bos  langifroM), 
and  of  the  red  deer  were  found. 

On  4th  April  a  most  remarkable  bone  harpoon  was  dug  ont 
from  the  same  horizon.  It  is  between  4  in.  and  5  in.  in  length, 
and  is  furnished  with  two  barbs,  arranged  on  each  side  opposite 
each  other,  that  compose  the  head  of  the  implement.  The  2>ase 
presents  a  form  making  its  attachment  to  the  handle  secnre 
which,  so  far  as  my  knowledge  goes,  is  new  tx>  Britain.  Instead 
of  having  a  mere  projection  to  catch  the  ligatures,  there  is  a 
well-cut  barb  on  either  side,  that  points  in  a  oontrary  direction 
to  those  on  the  head.  Were  the  bases  of  a  barbed  arrow-head 
and  of  a  harpoon  joined  together,  the  resultant  would  be  a  form 
analogous  to  this  in  question.  There  can  be  no  doubt  that  man 
occupied  the  spot  before  the  accumulation  of  the  overlying 
stones.  Ample  use  for  his  harpoon  he  would  find  in  the  mere, 
now  drained  and  turned  into  green  fields,  which  lie  but  a  short 
distance  away.  So  far  as  the  work  has  proceeded  there  b  no 
trace  of  metal  at  this  horizon  in  the  section. 

The  value  of  the  evidence  hitherto  obtained  lies  in  the  fact 
that  the  Roman  stratum  is  separated  from  the  lower  bed  from 
which  the  flints,  harpoon,  and  bear  were  found  by  the  talua  of 
angular  stones.     And  this  in  a  rough  way  will  enable  a  com- 
putation to  be  made  of  the  lapse  of  time  between  them.    If  we 
allow  that  for  a  considerable  time  past  the  disintegration  of  the 
cliff  has  been  equal  in  equal  times,  the  accumulation  of  stones 
above  the  Roman  stratum  is  an  index  to  the  date  of  the  lower 
horizon.     This  amounts  to  a  maximum  of  2  ft.     If,  then,  in 
1,200  years — to  put  it  at  the  lowest — only  a  thickness  of  2  fi. 
has  been  accumulated,  it  would  take  3,600  years  for  a  deposit 
of  6  fl.  to  be  formed.     And  thus  the  harpoon  and  flint  stratum 
would  be  about  4,000  years  old,  allowing  about  400  years  for- 
the  accumulation  of  that  which  contained  Roman  remains. 
The  accuracy  of  this  calculation  is  indeed  injured  by  the  poesi- 
bility  that  the  winter  cold  was  more  intense,  and  the  splitting 
action  of  the  frost  greater  then,  than  during  the  last  1,200- 
years.     Nevertheless,  the  change  from  the  Arctic  severity  of 
the  post-glacial  winter  to  the  climate  which  we  now  enjoy  ia 
Britain  has  been  so  gradual,  and  spread  over  such  a  length  of 
time,  that  it  may  be  assumed  to  have  been  very  small  in  so 
short  a  period  as  4,000  or  5,000  years. — Paper  read  before  the 
Manrhcefcr  Litei'ary  aiid  Bliilosopldcal  Society. 
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THE    CASMALOS    (MWBOGLOSSVS    ATEBRim'S). 


THE  CASMALOS. 

lEE  Cumalos  {Microgloesim  aierrimua),  tlie  best  known 
of  the  Long-billed  Parrots,  is  an  inhabitant  of  New 
Gninea,  and  is  one  of  the  largest  of  the  parrot 
tribe,  even  eiceeding  most  of  the  Araras  in  this 
respect.  Its  plnmage  is  nnifonnlj  deep  blook,  with  somewhat 
of  a  greenish  gloss ;  the  living  bird  has  a  greyish  appearance, 
owing  to  a  white  meol'Iike  dost,  irhich,  as  in  most  other 
parrots,  is  scattered  over  its  plnmage.  The  naked  wrinkled 
cheek*  are  of  a  red  oolonr.  The  crest  is  formed  hj  a,  number 
of  long,  slender,  isolated  feathers,  and  is  of  a  lighter  gre;  than 
the  rest  of  the  plnmage. 

Little  is  known  of  these  birde  in  their  natural  Btat«.  "  The 
large-beaked  parrot,"  saj's  Yon  Rosenberg,  "  is  not  rare  in  the 
islands  of  Wugni,  Misool,  and  Salawatti,  and  is  foand  on  the 
coast  of  New  Oninea.  It  nsnallj  perches  at  the  very  top  of 
the  highest  trees,  keeping  its  body  constantly  in  motion ;  and 
whilat  resting,  or  when  by  powerful  strokea  of  its  wings  it  raises 
itself  into  the  air,  it  ntters  a  trumpet-like  note  quite  different 
from  that  prodnced  by  the  white  cockatoo.  The  natives  take 
the  yonng  birds  from  the  nest,  and,  when  they  have  reared 


them,  sell  them  to  traders.  In  captivity  they  seem  to  prefer 
the  fruit  of  the  canary-tree,  the  hard  shell  of  which  they 
man^e  to  crack  with  the  utmost  facility.  One  of  these  so- 
called  cockatoos,  belonging  to  a  resident  in  Amboyna,  was  in 
the  habit  of  flying  about  all  over  the  town,  but  alivays  rstiirned 
home  at  the  proper  time  to  take  its  meals  and  to  sleep," 
Von  Marten  saw  a  tame  parrot  of  this  kind  at  Mahai.  "The 
black  cockatoo,"  he  observes,  "  when  perched  stiffly  with  its 
tail  erect,  red  face,  and  powerfal  beak,  has  the  air  of  an  old 
general,  and,  owing  to  its  extreme  ugliness,  makes  a  forcible 
impression  on  all  who  see  it.  It  is  quiet  and  slow  in  its  move- 
ments, bat  allows  strangers  to  approach,  and  atters  from  time 
to  time  a  disagreeable,  harsh,  guttural  shriek," 

According  to  Rosenberg,  the  Large-beaked  Parrot  is  often 
seen  at  Amboyna,  where  it  may  be  bought  for  about  twenty- 
five  shillings :  in  Europe  these  remarkable  birds  are  amongst 
the  greatest  curiosities  in  onr  collections.  Unlike  all  other 
parrots  with  which  we  are  aci^aainted,  the  Casmalos  nses  its 
peculiarly -formed  tongue  in  a  strange  manner.  Taking  its  food 
with  its  foot  it  carries  the  morsel  to  its  beak,  tears  it  up,  and 
presses  the  end  of  the  tongne,  which  is  provided  with  a  round 
horn-like  plate,  upon  the  pieces,  which  stick  to  it  j  the  tongue  is 
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fben  drawn  in,  and  the  food  snalloned.  Tbis  beiog  a  rery  slow 
procesB,  the  meal  a  anally  occujtiea  a,  considerable  time. — 
CasselVs  Book  oj  Birds. 
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A  Manual  of  Zoology  for  the  Use  of  Students.  With  a  Geatefal 
Introduction  on  tlis  Prhmiples  of  Zoologij.  By  Heney 
Alleyne  NicnoLSON,  M.D.,  D.So.,  M.A„  Ph.D,  F.B.SJ:, 
F.G.8.,  &c.  Vol.  I.  InTertebrate  Animals.  London ; 
Eobert  Hardwicke.     1870. 


STUDENTS'  teit-booka 
they  are  on  Bome  ol 
room  for  anotber. 

The  one  ve  are  aixtat  to  notice  exhibits  no  attempt  at  any 
Den  method  of  coaaidering  the  subject,  aQd  makes  the  fact  a 
little  too  evident  in  its  pages  of  its  being  a  compilation.  Aa 
stated  in  its  title-page,  n  genera.1  introdnction  on  the  principles 
of  zoology  precedes  the  systematic  aeoount  of  the  divisions  and 
enb-divisions  of  the  invertebrate  animal  kingdom. 

This  introduction  is  divided  into  fonrteon  sections,  and  dis- 
cusses the  meanings  of  snch  lerms  as  Biology,  Zoology,  Mor- 
phology, Homology,  Homomorphism,  Life,  Vital  Force, 
Organized  and  Unorganized  Bodies,  Plants  and  Animals, 
Species,  Genus,  &c.  It  also  contains  an  account  of  the  dif- 
ferent modes  of  Reproduction,  of  Development,  of  the  Origin 
of  Species,  ofSpontaneoosGaneration,  and  other  kindred  matters. 

We  do  not  much  like  this  part  of  the  book.  Very  diEoalt 
subjects  are  brought  in  it  before  the  student  at  the  time  when 
lie  is  Huppoaed  to  be  only  commencing  his  study  of  zoology, 
and  nhen  therefore  it  is  almost  impossible  to  gain  clear  ideas 
concerning  them.  Moreover,  the  author  has  endeavoured  to 
give  a  condensed  account  of  these  matters ;  and,  what  nith  the 
cut-and-driedresultsof  this,  and  the  an  familiarity  of  the  student 
with  the  facts  in  natural  history  which  have  led  to  the  develop- 
ment of  a  knowledge  of  these  principles,  the  latter  is  more 
likely  to  get  into  despair  at  the  difGculties  of  his  new  study 
than  he  is  to  find  his  path  made  clear  for  a  fair  entry  into  it 
by  this  "introduction."  We  should  like  to  see  at  least  one- 
half  of  it  cut  out  of  the  book :  the  place  of  this  might  be 
advantageously  replaced  by  the  elements  of  general  anatomy. 

The  differences  between  organized  and  unorganized  bodies 
are  one  of  the  first  things  treated  of.  A  well-known  writer  on 
physiology  is  pretty  closely  followed ;  nevertheless,  this  section 
of  the  Introduction  is  very  uc sat iafoctory.  The  terms  "organ- 
ized "  and  "  organic,"  "  unorgauized  "  and  "  inorganic  "  are 
osed  indifFerently  for  each  other ;  and,  consequently,  the  dis- 
tinctions— so  far  as  such  there  be — between  organic  and 
inorganic  bodies,  are  incorrectly  or  meaninglesely  applied  to 
organized  and  anorganized  bodies.  Aa  to  the  distinction  between 
"  organized  "  and  "  unorganized,"  the  stadent  will  either  know 
the  meaning  of  the  term  "  organized,"  or  can  easily  find  it  in 
any  good  dictionary,  and  can  therefore  want  no  help  in  distin- 
gnisbing  between  the  presence  and  absence  of  organization. 
Dr.  Nicholson  is  in  reality  trying  to  point  out  tho  distinctions 
between  living  and  dead  matter — not  organized  and  unorgan- 
ized bodies. 

Then  comes  a  section  headed  tho  "  Nature  of  Life,"  which  is, 
of  course,  nn satisfactory.  How  could  it  bo  otherwise  on  such 
a  subject  P  Life  as  a  function  of  protoplasm,  the  relation  of 
life  to  organization,  and  the  esiatflnce  of  a  vital  force,  are  all 
touched  upon  in  this  section. 

Passing  on  to  the  body  of  tho  work,  treating  of  Systematio 
Zoology,  we  find  it  much  more  satisfactory  than  the  introduc- 
tion to  it.  It  is,  in  fact,  a  well-arranged  description  of  each 
group,  giving  its  definition,  its  anatomy,  relations,  &c. ;  its 
divisions  into  leaser  groups,  and  its  distribution  in  time  and 
Bpaoe.     And  it  is  not  behind  its  time  in  its  matter,  taking  due 


notice  of  the  more   important   facts   and  views   recently  made 
known. 

The  work  is  concluded  by  a  rather  extensive  etymologicd 
glossary.  As  a  whole.  Dr.  NicholeoD'e  manual  is  a  very  nsefsl 
addition  l^  the  library  of  the  student,  who  will  find  in  it,  we 
think,  a  very  excellent  guide  to  the  study  of  the  invertebnite 
animals.  The  introductory  portion,  to  which  we  have  raised 
objection,  forms  only  a  very  small  part  of  the  entire  volDme, 
and  if  the  student  avoids  this  until  he  has  made  some  progress 
in  his  Etndies,  he  may  then  probably  go  through  it  with  con- 
Biderable  advantage. 


plentiful  on  Zoology  as 
and  there  is  certainly 
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A  Cigar-making  Machine. — On  tlio  authority  ot  Cosmos  we  leain 
that  a  machiDa  working  by  atoam  haa  been  invantad  ia  New  York 
wbieh  does  neail;  nil  tha  n-ork  uaaolty  porformed  by  male  and  female 
hands.  It  onta  tho  leavoa.  puts  together  the  parta  for  tho  intarior, 
aud  rolls  up  tho  aigar  and  gtozea  it.  A  single  workman,  who  hm  only 
to  moiatou  and  gum  the  ontaido  leaf,  can  make  noorlj  tuo  thonsond 
an  hoar  by  the  new  process. 
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CORRESPONDENCE. 

]t  is  diitinetfy  to  be  borne  in  mind  tbat  we  do  not,  by  isMrtiiig  letten,  oonrey 
aoj  opinioA  &Toor»ble  to  their  oontenta.  We  open  oar  eolnnuu  to  elL  without 
leeninff  to  en j ;  end  that  aapply  n  channel  for  the  pablioftti<m  of  opinione  of 
•Ilshedet. 

Vo  notice  whatever  will  be  taken  of  anon  jmooi  oommnnioationt. 

We  cannot  vndertake  to  retom  rflQceted  commnmcatione. 


Amphibaubus,  Stbbpsodus,  CtbnoduSi  &o. — From 

T.   P.  BABKA8,  F.G.S. 

Sib,— NotwitiLstanding  the  inolemenoy  of  tiie  weather,  xeptfle  and 
ilah  lemains  oontiiLae  to  be  found  in  varioas  ooUieries  in  Northum- 
berland ;  and  the  recent  aooesBions  to  my  cabinet  have  been  of  a  most 
inftereBting  and  rare  character.  I  haye  obtained  another  portion  of 
the  ramus  of  Pteroplax  com/uta ;  it  is  the  posterior  extremity  of  a 
left  mandible ;  the  articular  canity  is  perfect,  and  the  markings  on  the 
Bifffaoe  of  the  jaw  are  rery  clear  and  well  defined.  There  are  not  any 
teeth  in  the  fragment,  but  it  is  valuable  as  a  specimen  of  the  genus  of 
smaller  size  than  was  that  represented  by  the  perfect  mandible  in  my 
possession,  and  preyiously  referred  to  in  Scixirrmc  Opinion.  The 
interior  surface  of  the  jaw,  which  is  beautifully  represented  in  this 
fragment,  is  comparatiTely  smooth,  and  the  bone,  although  compact, 
is  not  thick. 

I  hare  also  obtained  what  to  me  is  yet  mcoe  interesting,  Tiz.,  three 
wsU-exposed  portions  of  a  premaxiUa  and  mandible  of  the  rare  coal- 
measure  fish  Strepsodus,  a  description  of  which  appeared  on  p.  556, 
ToL  i.,  and  p.  13,  toI.  ii.,  of  Soibntitic  Opinion.  On  this  occasion  I 
haTe  secured  two  large  portions  of  a  large  mandible ;  the  tooth  near 
the  point  of  symphysis  is  long,  slender,  black,  free  from  striations,  and 
highly  polished,  and  presents  the  unourved  aspect.  The  smaller  teeth 
are  about  one-third  the  length  of  the  longer  tooth,  and  are  longi- 
tndinally  striated ;  the  second  portion  of  the  same  mandible  possesses 
ax  teeth,  one  being  large  and  five  small.  The  premazilla  has  a  long, 
deeply-grooTcd,  flattened,  and  much  recurved  tooth  near  the  anterior 
sstremity,  and  posterior  to  it  are  four  small  teeth,  with  the  ordinary 
characters  of  Strepsodus  teeth.  The  jaw  I  previously  described  ezhi- 
l^ited  but  one  aspect  clearly  ;  these  specimens  now  before  me  expose 
the  outer  iMpect  of  the  jaws,  and  they  exhibit  the  appearance  of  very 
rough  shagreen,  being  covered  with  well-defined  tuberdes,  somewhat 
resembling  those  of  Cocoosteus,  but  more  rough  and  irregular.  The 
leeth  of  Strepsodus  resemble  in  form  those  of  the  Devonian  fish 
Maeropetalichthys.  I  have  also  added  to  my  specimens  of  MegaHoh- 
tkys  a  mandible  of  M,  coceolepiSf  a  new  species,  named  by  Mr.  J. 
Thompson  at  the  last  meeting  d^the  British  Association. 

The  spines  of  Orthocanthus  and  of  Ctenacanthus  are  very  rarelj 
found  in  the  Northumberland  coal  shale,  and  when  they  are  obtained 
fb  is  usually  in  a  very  fragmentary  and  imperfect  condition.  I  have 
during  the  past  two  years  obtained  but  two  specimens  of  Orthocanthus 
and  four  of  Ctenacanthus ;  two  of  the  latter  are  merely  broken  frag- 
ments, one  is  a  complete  dorsal  spine,  and  the  fourth,  which  I  have 
got  within  the  last  few  days,  is  a  perfect  and  most  peculiar  spine  of 
that  little  imderstood  coal-measure  fish.  The  ichthyodorulite  in  ques- 
tion is  resting  in  a  fine  level  slab  of  shale ;  the  length  of  the  spine  is 
11  in.,  and  the  form  is  very  peculiar,  and  different  from  any  that  I 
have  previously  seen  figured  or  described  in  Agassiz's  Poissons 
Fossiles,  or  elsewhere.  It  is  difficult  without  an  illustration  to 
describe  the  precise  form  of  the  spine  before  me,  but  I  shall 
endeavour  to  do  so  as  clearly  as  possible.  'The  spine  consists 
of  two  parts,  which  are  organically  united  at  the  root  and  apex; 
one  of  the  portions  of  the  double  spine  is  nearly  straight  and 
approaches  the  circular  form ;  the  diameter  of  the  body  of  the  spine 
near  the  base  is  1^^  in.,  and  near  the  apex  it  is  |  in.,  and  terminates 
obliquely  abruptiy.  incept  at  the  root  or  part  of  attachment  the 
spine  is  covered  with  longitudinal,  finely  denticulated  ridges,  which 
extend  from  base  to  summit  in  nearly  parallel  lines.  A  remarkable 
peculiarity  which  characterizes  the  spine  is  its  possession  of  two  aloe, 
or  wing-l^e  processes,  which  both  proceed  from  what  appears  to  be 
the  posterior  part  of  the  spine,  and  extend  from  end  to  end.  One  of 
the  wings  is  organically  united  with  the  body  of  the  spine  from  the 
base  to  the  summit,  the  other  is  united  at  root  and  apex  only.  The 
wings  oorrespond  in  size  and  form,  and  are  covered  on  the  outer  sides 
by  denticular  ridges  resembling  those  that  cover  the  true  or  central 
spiue ;  the  length  of  each  wing  is  11  in.,  the  depth  at  the  centre  If  in., 
and  the  thickness  of  each  is  f  in.  This  peculiar  conformation  of  the 
spine  appears  to  have  been  for  the  attachment  and  infolding  of  the 
&i  in  a  manner  resembling  the  infolding  of  the  body  of  a  fan.  The 
spine,  judging  from  its  size,  was  probably  pectoral  in  position,  and  the 
fin  which  was  associated  with  it  in  all  probability  passed  between  the 
two  wings,  and  was  fixed  to  the  body  of  the  spine  between  the  spine 
and  the  wings,  thus  securing  by  one  contrivance  a  firm  base  of  attach- 
ment and  a  place  of  security  for  the  fin  when  it  was  folded  and  not 
in  use. 

Since  my  last  communication  on  ichnology  was  forwarded,  I  have 
difloorered  some  rare,  and  it  may  be  unique,  impressions  upon  the 
arenaoeous  shale  which  lies  in  contact  with  what  is  locally  termed 


"  post "  in  our  true  coal-measures.  The  slab  of  arenaceous  shale  upon 
which  the  impressions  have  been  produced  is  of  very  irregular  outline, 
and  is  11^  in.  long  by  11  in.  broad.  The  impressions  upon  it  vary 
much  in  size,  the  largest  single  impressions  being  ^  in.  in  diameter 
and  the  smallest  ^in.  The  depths  of  the  indentations  vary  from 
^in.  to  a  merely  visible  depression.  The  sur&tce  of  the  slab  is 
ridged  by  four  elevations  resembling  smooth  ripple  ridges  and 
there  are  four  shallow  intervening  depressions.  The  impressions 
for  the  most  part  cross  the  slab  in  irregular  longitudinal  iLies,  cor- 
responding generally  with  the  directions  of  the  ripples.  A  few  im- 
pressions pass  with  a  slight  obliquity  across  the  ripple-marks.  The 
deep  depressions  are  mostiy  on  the  ridges  and  the  more  shallow 
depressions  are  in  the  furrows. 

After  a  careful  examination  of  the  specimen  I  am  of  opinion  that 
the  impressions  are  produced  partiy  by  rain  or  hail  and  partly  by 
tracks  of  animals,  whether  reptiles  or  mammalia.  I  am  not  prepared 
to  determine,  but  certainly  not  by  birds,  as  none  of  the  impressions 
present  the  slightest  ornithic  characteristic. 

The  really  well-defined  foot-marks  are  three  in  number,  the  moder- 
ately well-defined  foot-tracks  number  four,  the  ill-defined  foot-marks 
are  about  eight  in  number,  and  the  total  number  of  impressions  upon 
the  slab  (re^oning  the  four  toes  and  heel  which  form  one  foot-print 
as  five)  are  135,  of  which  number  20  are  small  and  faint.  The  well- 
defined  foot-marks  indicate  a  heel  and  four  toes.  Some  of  the  foot- 
prints bear  a  slight  resemblance  to  those  of  Saoropus  which  was 
discovered  at  the  base  of  the  Pottsville  coal-measures,  Philadelphia^ 
by  Mr.  Isaac  Lea ;  some,  and  those  are  probably  rain  or  hail-marks, 
resemble  the  representations  of  ProHcTmites  7'notatu8  which  are  sup- 
posed to  have  been  produced  by  crustaceans  of  the  Cambrian  epoch ; 
and  others  are  unlike  anythhig  I  have  seen  either  illustrated  or 
described,  the  chief  characteristic  being  a  well-marked  heel  and  four 
well-marked  toes. 

I  do  not  know  anything  with  which  I  can  compare  some  of  the  foot- 
prints to  which  I  am  referring,  and  in  the  absence  of  illustrations  I 
cannot  do  better  than  offer  a  cordial  invitation  to  inspect  them  to 
any  ichnologist  or  palsBontologist  who  desires  to  make  further  acquaint- 
ance with  these  interesting  memorials  of  the  life  and  meteorcJogical 
histories  of  a  long  past  era. 

"  Post,*'  or  sandstone,  rests  upon  the  sandy  shale  on  which  the 
footprints  are  impressed,  and,  so  friable  is  the  sandstone,  that  in  many 
instances  it  has  snapped  off  level  with  the  surfaces  of  the  impressions, 
and  the  sandstone  remains  in  the  depressions.  The  compact  sand 
which  fills  some  of  the  impressions,  is  of  a  white-grey  colour ;  the 
particles  of  which  it  consists  are  very  minute,  and  mixed  with  these 
are  several  glittering  fragments  of  mica.  It  closely  resembles  the 
fine  sand  that  is  blown  about  upon  our  sea-beaches  during  a  dry 
wind  storm. 

It  is  extremely  probable  that  the  "  post,"  which  rested  upon  our 
foot-impressed  and  rain-indented  sandy  shale,  was  carried  to  its  desti- 
nation by  a  strong  wind,  and  this  hypothesis  is  the  more  probable,  as 
the  entire  surface  of  the  shale  is  covered  by  small  pittings,  such  as 
would  be  made  by  the  larger  partides  of  sand  falling  or  resting  upon 
a  moist  semi-muddy  surface. 

The  foot  and  rain  impressions  have  been  made  prior  to  the  fall  of 
the  sand  shower,  as  the  indentations  of  the  larger  particles  of  sand 
cover  the  foot  and  rain  impressions  in  the  same  manner  as  they  cover 
the  genera)  surface  of  the  slab. 

WhUe  examining  the  cabinet  of  a  local  palssontologist  a  few  days 
ago,  I  observed,  among  many  rarities  and  valuable  specimens  a  very 
beautiful  portion  of  a  jaw  of  the  new  reptile  Amphisaurus  amhlyodus. 
The  fragment  contains  five  teeth,  and  has  all  the  characteristic  pecu- 
liarities of  the  specimen  from  which  the  reptile  derived  its  name.  This 
is  the  third  jaw  of  Amblyodns  with  which  I  am  acquainted,  one  having 
been  obtained  in  Staffordshire  and  two  in  Northumberland. 

In  the  same  cabinet  I  saw  several  specimens  of  Ctenodus,  which 
may  be  classified  under  the  specific  name  of  tifhercuUUiis ;  but 
although  classified  as  tuherculatus  the  species  should  at  least  be  sepa- 
rated into  several  varieties.  Undoubted  specimens  of  C  t\ibercvlatu9 
have  come  under  my  observation  with  15,  13, 12, 10,  and  9  ridges ;  in 
some  of  the  specimens  the  ridges  radiate,  in  others  they  cross  the 
teeth  at  right  angles  to  their  major  axes,  and  in  others  they  cross 
obliquely  in  one  direction.  One  instructive  g^'^'^P  ^  the  cabinet 
referred  to  consists  of  two  upper,  large,  concave  teeth  of  C.  tuhereu' 
latus  laid  symmetrically  on  each  side  of  a  median  line ;  they  are 
attached  together  by  a  thin  fiat  plate  of  bone — ^which,  in  their  case, 
was  unquestionably  the  original  surface  of  attachment  for  the  teeth-— 
they  therefore  differ  from  other  well-exposed  upper  teeth,  of  C.  tuber' 
culatus,  and  tend  to  snpi>ort  the  inference  that,  although  Diptems  of 
Miller  had  but  four  teeth,  or  ridged  bony  denticular  plates,  some  of 
the  Otenodi  probably  had  a  larger  number.  The  cabinet  containing 
these  excellent  specimens  is  the  property  of  a  working  miner  who,  for 
several  years,  has  devoted  his  leisure  hours  to  searching  for  fossils, 
classifying  them,  and  preparing  them  for  microscopical  examination. 

I  am.  Sir,  yours  obediently, 

Neiccastle-on-Tyne,  March  29.  T,  P.  Babkas,  F.G.S. 
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SCIENTIFIC  SOCIETIES. 


SeereteriM  of  Societies  will  oblin  ns  hj  regularly  forwarding  "AbatncU  of 
Frooeediags ;  "  end  thej  wonia  do  much  to  enhance  the  interest  and  aucceea 
of  tiieir  meetings  if  U&ey  would  enable  us  to  publish  in  anticipation  "  notices 
of  p^ers  to  be  read."  __«^« 

BOYAL  SOCIETY. 

The  following  ia  the  conclusion  of  Dr.  Davies's  paper  continned  from 
laet  week's  Scikntific  Opinion,  p.  351 : — 

Betoming  from  this  digression  to  the  immediate  subject  of  this 
paper,  we  haye  to  consider  the  cause  of  the  differences  in  the  areas  of 
the  four  principal  orifices  of  the  heart. 

The  right  and  left  sides  of  that  organ  are,  to  all  intents  and 
purposes,  two  distinct  and  perfect  hearts,  discharging  individually 
their  own  proper  functions,  but  associated  in  one  common  interest  by 
certain  bands  of  muscular  fibres  and  intercommunicating  nerve- 
ganglia.  Now,  if  these  two  hearts  had  exactly  equal  tasks  to  perform 
and  were  simply  designed  to  propel  the  contents  of  their  ventricles  to 
equal  distances  and  with  equal  velocities,  if ,  in  a  word,  they  had  been 
intended  to  overcome  equal  obstacles  in  the  pulmonic  and  systemic 
circulations  respectively,  their  walls  would  have  undoubtedly  been  con- 
structed of  equal  thickness,  and  the  corresponding  orifices  of  the  two 
sides  would  have  been  of  equal  areas,  the  tricuspid  being  equal  to  the 
mitral,  and  the  pulmonic  to  the  ao^c  aperture.  But  as  the  left 
ventricle  has  to  propel  the  blood  to  far  greater  distances,  and  to 
overcome  obstacles  much  greater  than  those  found  in  the  pulmonic 
circulation,  the  velocity  and  force  of  the  stream  sent  from  the  left 
must  be  evidently  greater  than  the  velocity  and  force  of  the  blood 
thrown  out  by  the  right  ventricle.  To  secure  this  result,  I  need 
scarcely  say  that  the  left  is  rendered  considerably  thicker  and 
stronger  than  the  right  ventricle  by  the  greater  development  of  its 
walls  ;  hut  here  we  must  bear  in  mind  the  cardinal  fact  (the  key  to 
the  entire  question)  that,  whatever  be  the  velocity  and  force  of  the 
streams  issuing  from  the  two  ventricles,  the  quantities  of  blood 
expelled  by  the  synchronous  contraction  of  the  two  chambers  must 
be  exactly  the  same,  or  else  accumulation  in  the  pulmonic  or  systemic 
systems  will  ensue,  and  the  machine  be  brought  to  a  standstill. 

As,  therefore,  the  two  ventricles  contracting  with  unequal  forces 
have  to  exi>el  equal  quantities  of  blood  in  equal  and  the  same  time  to 
unequal  distcmces  and  to  overcome  unequal  resistances,  the  perfect 
synchronism  of  the  ventricular  contractions  can  be  only  obtained  by 
an  exact  graduation  of  the  areas  of  the  orifices  of  the  aortic  and 
pulmonary  arteiy  to  the  muscular  forces  respectively  impressed  upon 
the  contents  of  the  two  ventricles  in  systole,  and  consequently  to  the 
velocities  of  the  streams  issuing  from  those  chambers.  The  area  of 
the  aortic  must  be  therefore  smaller  than  the  area  of  the  pulmonic, 
and  in  su^h  proportion  that  the  normal  average  contents  (say  three 
ounces)  of  the  left  ventricle  shall  occupy  exactly  the  same  time  in 
passing  through  the  aortic  as  is  required  by  the  three  ounces  of  the 
right  ventricle  in  passing  through  the  pulmonic  opening.  The  greater 
muscular  power  of  the  left,  as  compared  with  that  of  the  right 
ventricle,  causes  a  corresponding  greater  velocity  and  force  of  the 
column  of  blood  issuing  from  its  outlet,  while  the  smaller  area  of  the 
aortic,  as  compared  with  that  of  the  pulmonic  opening,  exactly 
equalizes  the  times  occupied  by  the  contractions  of  the  two 
chambers.  Without  such  an  arrangement  in  the  comparative  areas 
of  the  two  outlets,  it  is  clear  that  the  stronger  left  would  completely 
empty  itself  before  the  right  ventricle  had  accomplished  the  same 
function,  and  the  synchronizing  action  of  the  two  hearts  would  be 
thus  rendered  imi)ossible.  Equal  quantities  of  blood  are,  however, 
in  the  way  described,  made  to  pass  exactly  synchronously  through  the 
aortic  and  pulmonic  openings,  but  with,  of  course,  unequal  velocities, 
the  blood  particles  which  traverse  the  narrow  aortic  travelling  with 
greater  speed  than  those  which  pass  through  the  larger  pulmonic 
orifice.  Mathematically  expressed,  the  velocities  of  the  streams 
through  the  orifices  are  inversely  as  the  areas  of  those  orifices,  or 

velocity  through  aortic  opening       area  of  pulmonic  opening 


velocity  through  pulmonic  opening        area  of  aortic  opening 

And  if  we  assume  the  mean  measurements  of  the  orifices  found  in 
the  former  part  of  this  paper  to  be  correct, 

the  velocity  through  )       1    sq.  in.        ,    . .    . ,         ,       , 

-r; ; ?  ■»  >,r     -;-- X  velocity  through  pulmonic  opening 

aortic  opemng       )      -75  sq.  in.  **    *^  x-        o 

» 1  '3  times  the  velocity  through  pulmonic  opemng, 

« 1^  timesthe  velocity  through  pulmonic  opening, 

or,  in  other  words,  the  velocities  of  the  currents  through  the  aortic 

and  pulmonic  orifices  are  in  the  ratio  of  4  to  3. 

The  arguments  which  I  have  advanced  respecting  the  aortic  and 
pulmonic  will  be  equally  applicable  to  the  tricuspid  and  mitral  open- 
ings; for — 

Ist.  The  two  ventricles  are  exactly  synchronous  in  their  diastole, 


receiving  their  respective  charges  of  blood  from  the  auricles  in  exactly 
equal  and  the  same  times. 

2nd.  Equal  volumes  of  blood  enter  the  two  ventricles  during  their 
diastole,  or  else  accumulation  and  stagnation  would  ensue  :  I  am  speak- 
ing here  of  healthy  ventricles. 

3rd.  The  ventricles  are  of  equal  capacities ;  but 

4th.  As  the  currents  which  traverse  the  tricuspid  and  mitral  orifices 
are  of  unequal  velocities,  the  areas  of  those  openings  must  be  of  such 
magnitudes  that  equal  volumes  of  blood  must  pass  through  them  in 
exactly  equal  and  the  same  times.  The  tricuspid  having  a  slower  Yelo< 
city  than  the  mitral  current,  will  necessitate  the  area  of  the  tricoepid 
being  proportionally  larger  than  the  area  of  the  mitral  orifice.  In  a 
word,  the  synchronous  dilatation  of  chambers  admitting  equal  v<dnmes 
of  blood  must  entail  such  a  relation  of  area  between  the  two  inlets  that 

the  velocity  through  tricuspid      area  of  mitral 

the  velocity  through  mitral       area  of  tricuspid* 

And  if  we  assume  the  measurements  previously  found  to  be  correct, 

1*25 
the  velocity  through  tricuspid —^7^7- velocity  through  mitral, 

1*  7  o 

B  f.  velocity  through  mitral, 

i.  e.,  the  velocities  of  the  currents  of  the  blood  in  diastole  through  the 
tricuspid  and  mitral  orifices  are  in  the  ratio  of  5  to  7. 

It  may  be  fairly  asked  what  proofs  can  be  given  that  the  velodties 
of  the  currents  of  blood  which  traverse  the  tricuspid  and  mitral  ori- 
fices are  unequal,  and  that  the  mitral  in-coming  stream  possesses  a 
stronger  ventricular  dilating  power  than  the  current  which  enters  the 
tricuspid  to  expand  and  fill  the  right  ventricle.  I  shall  refer  to  this 
point  shortly ;  but,  whatever  may  be  the  value  of  the  reasons  that  will  be 
adduced  in  support  of  the  above  view,  there  can  be  no  doubt,  in  fact, 
that  the  two  orifices  in  healthy  hearts  always  differ  in  size,  and  the 
synchronous  expansion  of  ventricles  with  unequal  inlets  must  ineritsr 
bly  lead  to  this  result — ^that  the  larger  must  admit  a  current  of  corre- 
spondingly smaller  velocity  than  that  which  traverses  the  smaller  open- 
ing;or,  mathematically  expressedjtheveloci  ties  of  the  in-coming  tricuspid 
and  mitral  streams  must  be  inversely  as  the  areas  of  the  orifices. 

From  the  data  at  which  we  have  arrived,  and  estimating  the  mean 
amount  of  the  ventricular  contents  at  three  ounces  (or  ^re  cubic 
inches,  nearly),  although  it  must  be  confessed  that  this  is  an  uncertain 
estimate,  we  may  readily  calculate  the  average  velocities  of  the  cur- 
rents which  traverse  the  four  orifices.  We  shall  consider  the  pulse  to 
beat  at  the  rate  of  70  per  minute,  a^pl  the  points  of  ventricular  con- 
traction and  dilatation  to  be  in  the  ratio  of  1  to  2,  i.  c.  the  ventricular 
contraction  occupying  one-third  of  the  time  between  two  pulses ;  t.  e., 

1.  Aoi'tic  Orifice. 

Velocity  through  aoriic  orific*  «I^1«^«  ^^^  ^"^  nhi 

area  of  aortic  orifice 


5  cub.  inches 


in 


sFTTF 


'75  sq.  inches 
^6'6  inches  in  ^^tt' 
»231  inches  in  1" 
»6-6x  210  inches  in  I' 
a  1386  inches  per  minute. 

2.  Pulmonic  Orifice, 

Velocity  through  pulmonic  orifice  s}  velocity  through  aortic  opening 

»17'3  inches  per  second 
s  f  (1*3)  mile  per  hour 
» '97  mile  per  hour 
e  1  mile  per  hour,  nearly. 

3.  THcuspid  Orifice, 

Velocity  through  tricuspid -?-^^^  in  |  of  JW' 

1-75  sq.  m. 

=  .^  inch  in  Y^' 
«^  inch  in  r 
»5  inches  per  second. 
B  300  inches  per  minnte 
»8^  yards  per  minute. 

4.  Mitral  Orifice. 
Velocity  through  mitral »(  velocity  through  tricuspid 

»  7  inches  per  second 
^iot  500  yards  par  honr. 

Th^  mean  velocities  of  the  currents  of  blood  tiVoraiiig  a  healthy 
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heart  with  the  dimensioxiB  of  the  areas  as  giren  aboye,  are  as  fol- 
lows : — 

Tarda,     inoh. 

Aortio       »  2310  »  1*3  per  hour 
Pnlmonio  «  1725  »  1  nearly 
Mitral       =    700  «  -4 
Tricuspid  «    500  =    -28 

In  such  a  heart  we  see,  therefore,  that  the  blood  enters  the  trionspid 
orifioe  at  the  rate  of  nearly  ^  mile  per  hoar,  and  leaves  it  through  the 
aortio  orifioe  at  the  rate  of  nearly  1}  mile  per  hour ;  and  that  the 
Telocity,  therefore,  of  the  tricuspid  in-coming  current  is  only  one-fifth 
of  the  velocity  of  the  stream  which  passes  through  the  aortio  orifice. 

Without  entering  into  arithmetical  details,  such  a  result  as  the 
above  is  easily  arrived  at  when  we  bear  in  mind  the  facts  that  the 
same  quantity  of  blood  passes  through  the  two  openings,  but  that 
while  the  tricuspid  is,  according  to  Dr.  Peacock,  2^,  and  according  to 
Dr.  Beid  nearly  three  times  larger  than  the  aortic  orifice,  the  fiow  of 
the  three  ounces  through  the  former  occupies  nearly  twice  the  time 
required  by  the  passage  of  the  same  quantity  of  blood  through  the 
latter  opening.  The  tricuspid  is  nearly  three  times  larger  than  the 
aortio  aperture,  and  is  open  for  the  transmission  of  the  same  volume 
of  blood  more  than  double  the  length  of  time  occupied  by  the  latter 
opening.  Hence  the  comparative  slowness  of  the  in-coming  tricuspid 
current. 

These  speculations  upon  the  absolute  and  relative  velocities  of  the 
ourents  of  blood  through  the  heart  are  not  without  practical  value, 
inasmuch  as  they  have  a  direct  bearing  upon  the  question  of  the 
amount  of  pressure  exerted  by  that  fluid  in  each  chamber  of  the  organ, 
and  are  links  in  the  chain  of  reasoning  respecting  the  comparative 
areas  of  the  four  orifices.  The  first-recorded  experiments  to  determine 
this  pressure  were  made  by  Dr.  Stephen  Hale,  F.B.S.,  and  were  pub- 
lished by  him  in  his  Statical  Essarjs  in  1732.  Thus,  when  tubes  were 
fixed  into  the  crural  artery  and  jugular  vein  of  different  azumals,  the 
heights  to  which  the  blood  rose  were  found  to  be  as  follows : — 


Horse. 
Sheep. 
Dog    . 


Artery. 

Vein. 

114 

12 

77i 

5-3 

48 

4*3 

These  experiments  were,  of  course,  rather  roughly  made  and  with- 
out modem  appliances ;  but  they  serve  to  show  that  the  pressure  of 
the  blood  in  the  jugular  vein  is  only  one-ninth  to  one-fourteenth  of  the 
pressure  observed  in  the  arterial  side  of  the  circulation.  Valentin,  by 
means  of  the  hamadynamometer,  estimated  the  pressure  in  the  jugular 
vein  to  be  one-tenth  to  one-tweltii  of  the  pressure  in  the  carotid  artery, 
and  **  in  the  upper  part  of  the  inferior  vena  cava  could  scarcely  detect 
the  existence  of  any  pressure,  nearly  the  whole  force  from  the  heart 
having  been  apparently  consumed  during  the  passage  of  the  blood 
through  the  capillaries''  (Eirkes  and  Paget). 

It  is  thus  sufficiently  clear,  experimentally,  Ihat  the  velocity  and 
momentum  of  the  blood  which  enters  the  right  auricle  and  finds  its 
way  into  the  right  ventricle  must  be  very  small  in  comparison  with 
the  rapidity  and  momentum  of  the  current  issuing  from  the  left 
ventricle  ;  and  we  can  therefore,  from  this  fact,  understand  that  the 
tricuspid  is  constructed  of  much  greater  area  than  the  aortic  opening, 
in  order  that  its  much  larger  orifioe  may  compensate  for  the  com- 
paratively sluggrish  stream  which  it  has  to  transmit.  It  is  evident 
enough  why  the  blood  which  has  returned  to  the  right  heart  possesses 
so  small  an  amount  of  velocity  and  momentum.  In  its  passage 
through  the  systemic  circulation  it  has  encountered  and  overcome 
an  amount  of  obstruction  which,  by  the  time  it  has  arrived  in  the 
right  auricle,  has  deprived  it  of  the  greater  portion  of  the  velocity 
and  momentum  which  it  had  derived  from  the  contractile  energy  of 
the  left  ventricle,  assisted,  as  that  power  has  been,  by  the  muscular 
pressure  on  the  veins  of  the  body.  The  columns  of  blood  from  the 
superior  and  inferior  vens  cavas  enter  the  auricle,  therefore,  slowly, 
and  with  small  force,  but  with  an  amount  of  velocity  and  momentum 
exactly  adapted  to  and  sufficient  for  the  expansion  of  the  right  ven- 
tricle. It  cannot  be  for  one  moment  maintained  that  the  right  is 
weaker  than  the  left  heart  in  proportion  to  the  work  to  be  done  by 
the  respective  sides,  for  each  organ  is  exactly  adapted  to  the  task 
which  it  has  to  perform,  and  the  perfection  of  the  mechanism  is  as 
manifest  in  one  as  in  the  other  side  of  the  heart.  The  right  side  is 
undoubtedly  exposed  to  sudden  and  great  variations  in  the  amount  of 
blood-pressure  to  which  it  is  from  time  to  time  subjected ;  but  there 
can  be  no  reason  for  believing  that  provision  has  not  been  made  for 
such  variations  imthin  due  limits.  In  fact,  daily  experience  shows  us 
how  the  right  side  will  maintain  its  vigour  unimpaired,  although 
severely  and  often  tried  by  the  alterations  in  the  blood-pressure  re- 
sulting from  rapid  walking,  running,  puIHng  at  the  oar,  and  the  usual 
athletic  exercises.  The  slowness  of  the  current  which  returns  to  the 
light  side,  the  large  area  of  the  tricuspid  orifice,  and  the  com- 
paratively long  period  of  time  during  which  the  ventricle  is  open  to 
receive  its  contents,  evidently  confirms  the  view  that  the  right  ven- 
tricle offers  but  little  resistance  to  the  in-coming  current,  and  that  a  | 


stream  of  small  velocity  and  momentum  is  amply  sufficient  to  fill  and 
complete  the  expansion  of  that  chamber.  The  force  which  is  exerted 
by  the  contraction  of  the  auricle  is  small,  and  in  operation  for  a  short 
period  of  time  (^  to  -^  of  a  minute),  and  is  chiefly  of  use,  I  believe,  in 
completing  the  closure  of  the  tricuspid  valve  in  the  manner  described 
by  Baumg&rtner,  Valentin,'^and  Halford.  It  must  be  also  borne  in 
mind  that  the  particles  of  the  blood-stream  which  have  entered  the 
tricuspid  orifice  in  a  direction  nearly  at  right  angles  to  the  axis  of 
the  pulmonary  artery  must,  when  the  ventricle  has  become  filled,  change 
their  direction  of  motion  to  find  their  way  in  systole  out  of  the 
ventricle.  At  the  end,,  therefore,  of  the  diastole  I  imagine  that  the 
whole  of  the  contents  of  the  ventricle  is  at  rest  (momentarily,  but  not 
less  really  so),  and  ready  to  take  up  a  new  movement  in  a  course 
nearly  at  right  angles  to  its  line  of  entrance  from  the  auricle.  If  this 
view,  which  has  escaped  the  attention  of  physiologists,  be  correct,  we 
observe  an  additional  reason  for  the  blood  which  enters  the  ventricle 
possessing  an  amount  of  velocity  and  momentum  just  sufficient,  and 
no  more,  to  complete  the  dilatation  of  the  chamber,  and  having  per- 
formed its  task,  to  assume  for  a  moment  an  attitude  of  repose  before 
the  contraction  of  the  ventricle  sends  it  forth  in  a  different  direction. 
All  force  in  the  human  body  is  economized,  the  means  is  strictly 
adapted  to  the  end,  the  left  veiitricle  puts  forth  power  sufficient  to 
carry  the  blood  through  the  systemic  capillaries  to  the  right  side  of 
the  heart,  the  blood  enters  the  right  auricle  with  an  amount  of  pressure 
sufficient,  with  the  aid  of  the  auricular  contraction,  to  fill  the  ventricle ; 
and  shoald  any  excess  of  momentum  exist,  it  is  probably  annihilated 
by  the  in-coming  current  meeting  the  dense  interlacement  of  the  fibres 
of  the  columnsa  camese  which  form  such  prominent  parts  of  the  in- 
terior of  both  ventricles.  It  is  interesting  to  observe  that  this  inter- 
lacement is  most  dense  near  the  apex,  where  the  in-coming  current 
impinges  with  greatest  force,  and  where  the  excess  of  momentum  of 
the  blood  can  be  easier  annihilated  before  it  changes  its  direction  of 
motion  to  escape  in  systole  from  the  chamber.  The  remarks  which 
belong  to  the  right  are  equally  applicable  to  the  left  ventricle,  and 
lead  to  the  conclusion  that  the  current  entering  throagh  the  mitral 
orifice,  as  soon  as  the  chamber  is  filled,  loses  its  mobility  for  a  moment 
before  the  contractile  force  of  the  ventricle  launches  it  forth  in  a 
totally  different  direction  through  the  aortio  opening  into  the  systemic 
circulation. 

I  wiU  now  retam  to  the  statement  which  I  had  left  unproved,  that 
the  velocities  of  the  synchronous  tricuspid  and  mitral  currents  are  un- 
equal, and  that  the  latter  possesses  a  stronger  ventricle-dilating 
power  than  the  former. 

The  argument  to  establish  this  point  is  very  brief. 

The  two  ventricles  being  of  unequal  thickness  and  containing  con- 
sequently unequal  quantities  and  weights  of  muscular  fibre,  will 
necessarily  require  currents  of  blood  of  unequal  momenta  to  over- 
come their  respective  vis  inertiaf  fill  their  chambers,  and  complete 
their  dilatation  in  exactly  equal  and  the  same  times.     That  is, 

the  momentum  of  the  mitral  is  greater  than  the  momentum  of  the 
tricuspid  current ; 

or,  in  other  words, 

the  volume  of  the  mitral  column  multiplied  by  its  velocity  is  greater 
tham  the  volume  of  the  tricuspid  column  multiplied  by  its 
velocity ; 

but  the  volume  of  each  current  is  the  same ;  hence,  eliminating  volume 
from  each  side  of  the  above,  it  is  evident  that 

the  velocity  of  the  mitral  is  greater  than  the  velocity  of  the  tricus- 
pid current, — the  conclusion  which  was  to  be  demonstrated. 

In  concluding  this  paper,  I  would  very  briefly  recapitulate  the  con- 
clusions at  which  I  have  arrived.  I  have  proved,  from  the  measure- 
ments of  the  orifices  made  by  Drs.  Peacock  and  Beid,  that  the  areas 
of  the  openings  in  man  are  subject  to  a  constant  law,  summarily 
expressed  thus : — 

M~  A* 

And  the  same  result  I  have  also  obtained  from  my  own  measure- 
ments of  the  healthy  heart.  Furthermore,  I  have  proved,  from  my 
own  measurements,  that  the  same  law  probably  regulates  the  areas 
of  the  orifices  in  animals  generally ;  and  I  have  cited  several  examples 
in  corroboration  of  the  statement.  From  the  existence  of  this  law, 
it  is  clear  that  if  the  areas  of  any  three  healthy  orifices  be  known, 
the  area  of  the  fourth  can  be  determined  by  calculation. 

I  have  then  drawn  attention  to  the  curious  and  important  fact 
which  appears  to  be  almost  general  in  animals,  that 


M 


=  1-3  to  1*4,  nearly; 


and 


-£—  1'3  to  1*4,  nearly; 


consequently  that  the  dimensions  of  the  openings  of  one  side  of  the 
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hewt  being  giyen,  ibe  areas  of  the  oorxetponding  ozifioee  on  the  other 
side  of  the  organ  may  be  obtained  by  aritiimetioal  prooess. 

Haying  shown  from  measurements  that  the  orifioes  arranged  in  the 
order  of  their  magnitude  are  as  follows, 

1.  Trioospid, 

2.  Mitral, 

8.  Pnlmonio, 
4.  Aorfeio. 

I  hare  sought  to  determine  the  reasons  for  this  arrangement,  to 
which,  however,  I  shall  not  again  refer. 

I  propose  on  some  future  occasion  to  show  how  widely  this  *'  law  of 
the  orifices"  which  I  haye  disooyered  is  applicable  to  the  heart- 
diseased  state,  and  how  it  serves  to  explain  many  important  and 
interesting  points  relative  to  the  organ.  I  shall  conclude  with  citing 
a  few  instances  of  disease  in  which  its  application  throws  some  light 
on  the  effects  of  pulmonary  disease  upon  the  areas  of  the  orifioes. 

1.  Phthins  (Dr.  Peaoook). 

CiroamfsreiiM.  Ams. 

Trionapid  51  lines.  207  square  lines 

Pulmonio   39  121 

Mitral    18  '  183 

Aortic    36  103 

Z.M.1.13, 
M      183  ' 

A  "  103  "^ 
DiflSsrenoe  of  the  ratios  >»  '04 

2.  Phthisis  (Dr.  Peaoook). 

Oimuufflranoe.  Ams. 

Tricuspid  43  lines.  147  square  lines 

Pulmonic   29  67 

Mitral    37  109 

Aortic    26  54 

!L    HI 
m""109"^"^^ 

P        67 

A-"54-^ 

Difference  of  the  ratios  »  '10 

3.  BronchiHs  (Dr.  Peaoook). 

OirotmifermMM.  ArM. 

Tricuspid  60  lines.  286  square  lines 

Pulmonic  45  19307 

Mitral    54  232*1 

Aortie    26  10318 

T^286;«.1.235 
M     2321 

Z.15217.1.870 
A     103-18 

Difference  of  the  ratios  «  -635 

In  these  two  cases  the  orifices  evidently  closely  exhibit  the  usual 
normal  relation  to  each  other ;  and  as  the  blood  in  phthisis  emanates 
and  diminishes  in  quantity  like  the  other  parts  of  the  body,  we  should 
not  expect  iu  a  pure  case  of  phthisis  an  amount  of  pulmonary  obstruc- 
tion sufficient  to  produce  marked  alterations  in  the  areas  of  the  openings. 

The  relation  is  clearly  abnormal. 

T  and  M  are  nearly  in  normal  relation  to  each  other,  but  P  is  abnor- 
mally large  in  relation  to  A.  This  heart  was  enlarged  (weighed  14 
ounces)  from  hypertrophy  and  dilatation  of  its  right  side,  and  the  pul- 
monic orifice,  from  the  abnormal  increase  of  the  pressure  of  the  current 
of  blood  sent  through  it  by  the  thickened  right  yentride,  became  con- 
siderably dilated. 

4.  Bronchitis  (Dr.  Davies). 

Cironniforeiio*.  Area. 

Tricuspid     Sin.  2        sq.  in. 

Pulmonic 3'6  -975 

Mitral 38  1*15 

Aortic  3"1  '79 

T^     2 

m"i15"^*''* 

A       -79     

Difference  of  the  ratios  »  '50 

The  tricuspid  is  evidently  abnormally  large  in  relation  to  the  mitral 
orifice. 


If  we  suppose  the  other  three  orifices  to  be  nearly  normal  (and  it  is 
evident  that  the  pulmonic  and  aortic  bear  their  normal  relation  to  one 
another),  we  can  calculate  the  excess  of  dilatation  exhibited  by  the 
tricuspid  opening 

m'^a  ' 

'975 
/.  T-115  x:^=l'42  sq.  inch. 

Hence  the  tricuspid  is  *58  in.  in  excess  of  its  normal  area,  or  more 
than  one-third  of  its  proper  sice  in  excess. 

5.  Bronehitis  (Peaoook). 

The  heart  in  this  case  weighed  eleven  ounces.  As  this  does  not 
much  exceed  its  usual  weight,  it  is  clear  that  the  pulmonio  obstractioo 
was  slighfc.  We  should  therefore  expect  to  find  but  little  deviation 
from  the  "  law  of  the  orifices." 

CiFoumferenoe.  Area. 

Tricuspid    62  lines.  306  sq.  lines. 

Pulmonic 45  161 

Mitral 54  232 

Aortic 39  121 

T      306 

M  *"  232  ""^'^^ 

l.i5L«l'33 
A      121     

Difference  of  the  ratios  «  *01 
This  result  fully  bears  out  the  inferences  above  made. 


CJHEMICAL  SOCIETT.' 


April  7th. — ^Prof.  Williamson,  F.B.S.,  in  the  chair.  The  following 
gentlemen  were  elected  fellows  : — F.  Andrews,  jun.,  W.  Martindale, 
A.  H.  Palmer.  Dr.  Divers  concluded  his  paper  "  On  the  Combinations 
of  Carbonic  Acid  with  Ammonia  and  Water.*' — ^Thia  elaborate  and 
very  extensive  memoir  does  not  admit  of  any  abbreviation.  Beaders 
desiring  more  information  are  therefore  referred  to  the  Jowrvial  of  the 
Chemical  Society,  which  will,  in  one  of  the  next  numbers,  publish 
Dr.  Divers's  investigations. 

Dr.  Gladstone  communicated  a  paper  **  On  the  Befraction  Equiva- 
lents of  the  Aromatic  Hydrocarbons,  and  their  Derivatiyea." — In  a 
previous  paper  (read  before  the  society  on  March  3rd)  it  was  shown 
that,  haying  ascertained  the  refraction  equivalents  of  carbon,  hydro- 
gen, oxygen,  nitrogen,  and  chlorine,  the  refractive  values  of  a  largo 
number  of  compounds,  built  up  by  those  elements,  may  be  calculated 
with  a   close  approximation  to  the  truth.      In  the  present  paper. 
Dr.  Gladstone  treats  with  the  exceptions  to  that  rule.     Phenylie  amd, 
oil  of  bitter  almonds,  salicylic  acid,  methylic  salicylate,  methylio  ben- 
Eoate,  ethylic  benaoate,  benzol,  toluol,   xylol,  cumol,  cymol,  earvol, 
eugenic  acid,  pyridine,  ohinoline,  aniline,  nifarobensol,  chlorobensol, 
naphthalin,  and  many  others,  yet  give  by  experiment  much  higher 
refractive  values  than  by  calculation.     A  glance  at  the  names  of  these 
exceptional  substances  will  show  that  they  consist  of  the  aromatic 
hydrocarbons,  with  the  bodies  derived  from,  or  related  to,  them.    The 
refraction    equivalents    of    the  hydrocarbons   themselves,  and  their 
chlorine  substitution  products,  are  about  6*0  above  what  theory  re- 
quires ;  the  compounds  from  creosote  are  a  little  higher  still.    The 
azotized  products,  and  those  containing  C,,  are  very  nearly  8*0  above 
the  calculated  values,  and  hydride  of  cynnamyl  is  well  known  to  be 
among  the  most  refractive  and  dispersive  of  bodies.    To  what  o«n  this 
increased  refraction  be  attributed  P     Dr.  Gladstone  thought  first  that 
the  hydrogen  in  benzol  and  its  congeners  or  derivatives  might  have  a 
refraction  value  of  3*5,  as  in  the  hydraoids  of  the  halogens ;  bat  on 
investigating  chlorhydranil,   C^Cl^OgHs,  where  the  greater  part  of 
the  hydrogen  is  replaced  by  chlorine,  and  where  the  existing  hydrogen 
is  considered  not  to  belong  to  the  nucleus,  a  fraction  equivalent  of 
7'6,  that  is,  about  the  usual  amount  above  the  theoretical  valne,  was 
obtained.      Dr.  Gladstone  is  now  disposed  to  regard  the  nndeiis, 
phenyl,  C^H^,  as  an  entity,  having  an  unexoeptionally  great  inflaenes 
on  the  rays  of  light ;  and  this  augmentation  of  refractive  power  has 
its  analogy  to  that  change  in   the  refraction  value  which  oertain 
elements  (for  instance,  iron  and  phosphorus),  undergo  when  they  alter 
their  atomicity.    This  entity  is  not  destroyed  by  the  replaoement  of 
its  hydrogen  by  chlorine,  nitric  oxide,  oxygen,  or  sulphur.     When, 
however,  this  nucleus  is  subjected  to  such  chemical  change  aa  to  break 
it  up,  the  resulting  products  have  only  the  ordinary  effect  on  light. 

Tsking  the  difference  of  the  figures  obtained  by  experiment,  and  of 
those  by  calculation,  it  is  found  that  the  group  of  essential  oils  |^ve 
refractive  values  of  about  2  higher  than  required  by  theory ;  the  phenyl 
group  about  6  above  the  theory ;  the  naphthalin  group  about  14 ;  and 
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the  MithnMsen  group  about  17  above  ihe  oalonlated  figoxes.  Now,  in 
tiieae  gronps,  the  carbon  inoreases  in  proportion  to  the  hydrogen,  and 
thus  it  beoomee  probable  to  arrange  the  above  sabetanoeB  into  certain 
Beriee,  which  Dr.  Gladstone  regards,  however,  aa  merely  a  rough 
flketoh,  and  by  no  means  as  a  decided  question.  He  hopes,  at  some 
fatue  time,  to  say  more  on  this  subject. 

Kr.  Hunter,  of  Queen's  College,  Belfast,  communicated  a  paper  **  On 
AsalysiB  of  Deep-Sea  Water,"  a  sequel  to  a  note  read  before  the 
sooieiy  in  December  last. 

Messrs.  Bolas  and  Qroves  read  a  note  "  On  the  Convenient  Prepara- 
tion of  Bromo-piorin."  They  siso  gave  preliminary  announcement  of 
the  discovery  of  tetrabromido  of  carbon. 

Professor  How  had  sent  a  memoir  "  On  an  Add  Feed  Water  from 
the  Coal-field  at  Stellarton,  Nova  Scotia."  The  paper  is  chiefly  re- 
markable by  giving  information  of  the  presence  of  free  oil  of  -vitriol  in 
the  water  which  is  used  for  feeding  boilers. 


INSTITUTION  OF  CIYTL  ENGINEERS. 

Afbzl  12th. — Charles  B.  Vignoles,  Esq.,  F.B.S.,  president,  in  the 
ohair. 

The  paper  read  was  "  On  the  Maintenance  and  Benewal  of 
Bailway  Boiling  Stock,"  by  Mr.  B.  Price  Williams,  M.  Inst.  C.E. 
■^The  author  began  by  stating  that  the  experience  now  possessed, 
extending  over  nearly  forty  years,  enabled  the  average  life  of  each 
individufd  part  of  a  locomotive  and  of  other  rolling  stock  to  be  accu- 
lately  ascertained.  Tables  were  submitted,  based  on  data  furnished 
hj  several  engineers,  showing  in  minute  detail  the  average  lives  and 
the  net  cost  of  the  several  parts  of  an  engine  and  tender  of  recent 
oonstruction,  and  thence  by  calculation  the  mean  money  life  of  the 
whole  structure  was  determined.  It  was  shown  that  the  lives  of  the 
different  parts  of  the  engine  varied  considerably,  from  the  break- 
blocks  and  other  small  items,  which  required  to  be  renewed  every  six 
months,  to  the  side  frames,  plain  axles  and  other  parts  which  lasted 
thirty  years.  The  first  series  of  extensive  renewals,  which  occurred 
at  intervals  of  five  years,  consisted  chiefly  of  the  replacement  of  the 
biaas  tubes,  and  amounted  during  the  period  of  longest  life,  or  thirty 
years,  to  ^6973.  The  renewals  of  the  crank  axles  followed  in  periods 
of  six  years,  and  cost,  during  the  whole  thirty  years,  £266,  The 
great  bulk  of  the  renewals,  however,  took  place  at  intervaLs  of  seven 
and  ten  years,  and  included  the  engine  tyres,  boiler,  fire-box,  and  other 
costly  portions,  amounting  altogether  to  ^2,119  during  the  same 
period.  The  whole  net  cost  of  the  renewals  in  thirty  years  amounted 
to  j£4,890  equivalent  to  an  average  cost  of  .£163  per  annum.  The 
total  net  cost  being  .£1,788,  it  followed  that  the  mean  money  life  *  of 
an  engine  and  tender  of  this  type  was  10'97  years,  or,  practically,  11 
years.  If  the  number  of  miles  run  were  taken  as  the  measure  of  life, 
and  if  20,000  miles  per  engine  per  annum  were  assumed  to  be  a  fair 
average  performance  in  steamj  it  followed  that  when  an  engine  had 
run  220,000  miles,  an  amount  would  have  been  spent  upon  it  in  re- 
pairs equal  to  its  first  cost.* 


ETHNOLOGICAL  SOCIETY. 


Afsh.  12TSE.^Prof.  Huxley,  F.B.S.,  president,  in  the  chair.  It  was 
announced  that  Dr.  Bonavia  had  been  elected  a  member  of  the 
sodety.  Dr.  Carl  Semper  an  honorary  foreign  member,  and  Lieut. 
Oliver,  B.A.y  a  corresponding  member. — ^A  paper  by  Mr.  Hodder  M. 
Weetropp  described  very  fully  the  ancient  tribal  system  and  iand 
tenure  in  Ireland  under  the  Brehon  laws,  and  gave  rise  to  a  spirited 
disouBcdon,  which  was  sustained  by  Mr.  G.  Campbell,  Col.  Lane  Fox, 
the  president.  Dr.  Hyde  Clarke,  and  Mr.f  McLennan.  A  conmiTmica- 
tion  was  then  read  "On  the  Danish  Element  in  the  Population  of 
Cleveland,  Yorkshire,"  by  the  Bev.  J.  C.  Atkinson. — The  author 
pointed  out  that  not  only  many  words  in  the  Cleveland  dialect,  and  a 
very  large  proportion  of  personal  and  local  names  in  the  district  are 
of  Soan^navian  origin,  but  also  that  many  of  the  idioms  in  use  are 
markedly  Scandinavian.  He  also  sought  to  trace  an  old  Anglian 
element  in  the  population. — ^Mr.  J6n  Hjaltalin  (an  Icelander),  Dr. 
Hyde  Clarke,  the  Bev.  Dr.  Nicholas,  and  Col.  Lane  Fox,  took 
part  in  the  discussion  which  followed  the  reading  of  tjiis  valuable 
oomnfuntcartion. 


MANCHBSTEE  LITEBABY  AND  PHILOSOPHICAL  SOCIETY. 

Obdxnabt  Mbbting,  Mabch  22in>. — ^E.  W.  Binney,  F.B.S.,  F.G.S., 
vioe-preaident,  in  the  chair.  Mr.  James  Teale,  of  Springfield,  Sale, 
was  elected  an  ordinary  member  of  this  society.  A  letter  from  Mr. 
H.  Wilde  was  read,  stating  that  since  the  last  meeting  he  had  made 
a  few  experiments  **  On  the  Suspension  of  a  Ball  by  means  of  a  Jet  of 


^  It  was  explained  that  br  the  term  "  mean  money  life"  was  meant  that  period 
daring  which  •  torn  wonld  haTe  been  spent  upon  the  repairs  and  renewals  exactly 
equal  in  amount  to  the  net  ooet  of  an  engine. 


Water,"  and  had  found  that  the  behaviour  of  the  ball  was  the  same 
in  vacuo  as  it  is  in  air. 

Mr.  B.  Boutledge  stated  that  he  had  also  made  a  few  simple  experi- 
ments, and  had  found  that  when  a  string  was  attached  to  the  ball  in 
such  a  manner  as  to  prevent  or  impede  its  rotation  about  a  horizontal 
axis,  it  was  no  longer  continuously  sustained  by  the  jet.  Also  when 
the  jet  (directed  horizontally  to  avoid  the  interference  of  the  falling 
drops)  was  brought  very  near  to  the  light  ball  suspended  by  a  thread, 
the  ball  showed  no  tendency  to  move  towards  the  jet.  This  invalidates 
the  surmise  that  the  jet  is  accompanied  by  a  current  of  air  which  tends 
to  carry  the  ball  into  the  jet. 

Professor  Osborne  Beynolds,  B.A.,  said ;  After  the  discussion 
which  followed  my  paper  on  this  subject  at  the  last  meeting  of  this 
society,)  I  thought  it  would  be  well  to  substantiate  as  far  as  I  could 
the  truth  of  my  hsr^iothesis  by  experiments ;  and  the  following  is  a 
description  of  what  I  have  done  in  this  way.  Before  describing  the 
experiments  I  will  mention  the  immediate  objects  for  which  they  were 
severally  undertaken.  First,  I  wished  to  show  that  the  air  was  not 
the  medium  by  which  the  water  acted  on  the  ball,  and  this  I  have  done 
by  showing  that  the  jet  would  produce  no  effect  on  the  ball  unless 
actually  touching  it.  Secondly,  I  wished  to  show  that  the  horizontal 
equilibrium  of  the  ball  was  due  to  its  rotation ;  and  thirdly,  to  find  the 
limiting  positions  of  that  point  on  the  bail  in  which  it  might  be  struck 
and  remain  in  equilibrium,  and  moreover  the  nature  of  the  equilibrium. 

The  apparatus  employed  in  these  experiments  consisted  of  a  wheel 
8  in.  in  diameter  and  ^  in.  broad  at  the  rim,  made  of  painted  wood, 
capable  of  turning  very  freely  about  its  axis,  and  suspended  by  two 
wires,  with  its  axis  horizontal,  so  that  it  could  swing*  like  a  pendulum. 
A  vertical  jet- of  water  wa^  so  arranged  that  it  could  be  made  to  strike 
the  reel  at  any  point  from  below,  or  to  miss  it  altogether.  This  was 
done  by  bringing  the  jet  out  of  a  horizontal  pipe  which  would  slide 
backwards  and  forwards  in  the  same  direction  as  the  wheel  could 
swing.  This  pipe  was  furnished  with  a  cock,  so  that  the  force  of  the 
jet  might  be  altered. 

In  experiment  No.  1,  the  pipe  from  which  the  jet  issues  was  pushed 
so  forward  that  the  jet  missed  the  reel  by  about  an  inch,  and  the  jet 
was  turned  on  to  rise  about  six  feet  above  the  reel ;  the  pipe  was  then 
brought  back  until  the  water  passed  as  near  as  x>os8ible  to  the  reel 
without  touching  it — but  there  was  no  apparent  effect  produced  on  the 
reel.  The  tap  was  turned  so  as  to  increase  and  then  diminish  the 
height  to  which  the  jet  rose — still,  without  any  effect. 

Experiment  No.  2  was  made  with  the  same  apparatus  a^  No.  1. 
The  reel  was  then  changed  for  one  six  inches  in  diameter  and  the  same 
experiment  repeated. 

The  jet  was  placed  so  that  it  missed  the  reel  (when  hanging  freely) 
by  about  two  inches,  and  the  water  was  turned  on  to  rise  about  six 
feet.  The  reel  was  then  pushed  forward  until  it  touched  the  jet  and 
then  let  go ;  it  immediately  began  to  turn  about  its  axis,  but  left  the 
jet  swinging  backwards  and  forwards,  touching  the  jet  each  time, 
and  each  time  gaining  in  speed  of  rotation.  This  went  on  for  several 
oscillations,  but  as  it  got  to  turn  faster  it  appeared  to  stick  to  the  jet 
for  an  instant  before  letting  go,  and  having  done  this  once  or  twice, 
it  stuck  to  the  jet  altogether  and  remained  in  contact  with  it,  spinning^ 
rapidly.  The  experiment  was  then  repeated  with  the  jet  at  different 
distances,  and  with  the  larger  wheel :  the  result  was  the  same  in  all 
cases.  I  found  it  possible,  however,  either  to  increase  or  to  diminish 
the  force  of  the  jet  enough  to  prevent  the  reel  from  remaining  in  con- 
tact with  it.     The  limits  were  about  2  and  8  ft. 

In  exx)eriment  No.  3,  the  position  of  the  reel  when  free  was  care- 
fully marked,  so  that  the  least  alteration  could  be  noticed,  and  the 
jet  was  placed  directly  under  its  centre.  In  this  position  the  jet  did 
not  cause  the  reel  to  move  to  either  side  in  particular,  but  to  oscillate 
backwards  and  forwards.  The  jet  was  then  pushed  slowly  forwards, 
and  the  motion  of  the  ball  watched.  At  first  it  moved  away  from  the 
jet  slightly,  and  remained  away  until  it  was  struck  about  60*"  from  its 
lowest  point,  after  which  it  gradually  came  back  to  its  initial  position, 
which  it  reached  when  struck  about  65°  from  its  lowest  point. 

The  forward  motion  of  the  jet  being  continued,  the  ball  began  to 
follow  the  jet ;  the  point  in  which  it  was  struck  moving  upwards  very 
slowly.  When  the  reel  finally Ifell  from  the  jet  and  came  back  into 
its  initial  position,  the  jet  missed  it  by  about  2  J  in. 

This  clearly  shows  that  the  position  of  equilibrium  is  about  ^5° 
from  the  middle  of  the  ball,  and  for  any  deviation  below  this  point 
the  equilibrium  is  much  more  nearly  neutral  than  for  any  deviation 
above  it. 

During  the  experiment  the  force  of  the  jet  was  altered,  but  within 
moderate  limits  this  did  not  affect  the  position  of  equilibrium. 

An  extract  of  a  letter  dated  March  21st,  1870,  from  Sir  W.  Thomson, 
D.C.L,,  F.B.S.,  hon.  member  of  the  society,  to  the  president  was  read. 

Mr.  B.  D.  Darbishire,  F.G.S.,  exhibited  a  number  of  beautiful  speci- 
mens of  electroplate  reproductions  of  some  of  the  Boman  plate  lately 
found  at  Hildesheim,  and  gave  a  summaiy  of  Mr.  Wieseler's  very 
interesting  discussion  upon  this  find. 

«  On  the  Determination  of  Phosphoric  Add,"  by  William  Oarleton 
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Sfeodait  in  tiw  I^boiatoiT  of  Owen'i  CtJOmge,  mi  »  paper 
tied  bj  Profwaor  Boeooe,  FfaJ).,  F.B.B. 
L.  DiiAinHin  coDUimiiieatad  k  paper  oontBuiiiiB  the  romltt 
reUtiTe  to  the  Uiree  oocmltatioDi  of  tlie  pUnet  Satom 
MooB,  April  19,  July  10,  and  September  30,  Tuible  in  EngUnd 
til*  ptMent  Tear.     Hie  oalmlations  baTa  been  made  loc  the 
of  the  lata  Bobatt  Wortlunton,  Eaq.,  F.B.A.S.,  CmmpoUI, 
eaUr,  lat.  53°  SC  60"  N.,  Ion.  0*6- sals' W. 
1  pqper  waa  alio  raad,  hj  Dr.  Thorpe  and  Kr.  E.  H.  Morton,  "  On 
Compontian  of  the  Watei  of  the  Irish  S«a." 


CO^  CUVIEEUN  AlTD  AECHJWLOGICAL  SOCIBTT. 
Tks  last  meeting  ot  thia  Booiet;  foi  the  lOBUon  1869-70  vaa  held  in 
the   libnu7    of   the    Boyal    Corli    Institntioii   on  Wednoada;  week, 
Bichard  B.  Brash,  Esq.,  M.B.I.A.,  president,  in  the  ohair. 

"  ExpIoiaUoni  in  the  Shandon  Limestone  at  Dnngsrran." — Piof. 
Harkneai,  F3.S.,  sud,  with  the  exception  of  the  bones  of  the  Irish 
elfc,  the  remsins  of  Pleietooene  mammals  u«  by  no  means  common  in 
Ireland.  Of  theMunmoth  {Elephas  primogeniui)  there  are  only  three 
instjuioes  on  record  of  its  disooTery  in  that  coantry.  The  first  of  these 
was  in  1817,  when  the  teeth  and  bones  of  tbis  aoimal  were  met  at 
Hoffhera,  near  Beltarbet,  in  the  oonnty  Cavan.  The  saoond  is  re- 
corded in  Smith's  HUtary  of  Waterford  (1746),  wbece  allQBion  is  made 
to  an  elephant's  rib  discovered  at  Whitechiirch,  near  Dongarran  ;  and 
the  last  is  a  Tsloable  discover;  of  the  ocomreuoe  of  these  renuuns  in 
the  lime-qmury  at  Shandon,  near  DangarTan,  by  Hr.  Brenan.  Here 
other  extinct  niammal  remains  have  been  aleo  fonud  assodatad  with 
thoae  of  the  mammoth.  The  looality  near  Dnngairon  which  affiirds 
tdwse  remains  has  ceased  to  be  worked  for  some  yean,  and  of  late, 
oonseqoentlj,  nothing  has  been  obtained  from  the  spot.  Bemains  of 
eiiinot  mammals  are,  howarer,  by  no  means  nncommon  at  Shandon, 
aa  will  be  seen  in  the  Bcqnsl.  The  position  in  wbioh  the  bones  of  the 
mammoth  have  been  foond  here  is  somewhat  nniqae.  The  workmen 
who  flnt  discoTered  them  all  bear  the  same  testimony,  that  they  were 
deriTsd  from  the  solid  roek.  Although  this  is  to  some  extent  the  case, 
the  statement  is  calcolated  to  mislead,  since  it  is  not  in  the  body  of 
the  rock  in  whioh  they  oeeor,  but  in  the  hard  breooia  of  a  compara- 
titely  reoent  origin.  The  limestones  near  Shandon  ore  very  oaTemons, 
and  in  many  eases  the  roofs  of  anoiant  oaTes  have  fallen  in  and  covered 
up  their  former  floors.  It  is  a  breocia  cleared  from  the  fallen  frag- 
ments of  ribs  wbioh  formed  portione  of  an  eqnal  member  of  the  skele- 
ton, beaidea  portions  of  the  leg  bones  of  the  reindeer.  These  bones 
were  met  with  at  the  depth  of  about  4  in.  below  the  floor  of  a  small 
cave  imbedded  in  breooia  about  2  ft.  in  thiokness,  and  resting  npon  a 
mass  of  atalagmite  about  13  in.  in  depth  i  beneath  this  stalagmite  was 
another  cave,  which  waa,  however,  so  blocked  np  with  large  masses  ot 
rock  that  an  entrance  oonld  not  be  made  into  it.  The  inveitigation 
into  the  brecoia,  whioh  was  consolidated  by  theinfiltration  of  carbonate 
of  ]ime,  waa  attended  with  great  difficulties,  tbe  care  above  it  not 
being  more  than  about  2  ft.  in  height ;  the  hardness  o!  the  breccia  was 
also  very  great,  and  oonseqaently  onr  laboora  were  confined  to  an 
eitremely  limited  ares-  Had  it  been  otherwise  many  important  results 
besides  these  we  attained  might  have  been  arrived  at,  and  the  remains 
of  animals  new  to  the  Flnstooene  faona  of  Ireland  would  probably 
have  been  discovered.  Prof.  Harknesa  waa  accompanied  by  Dr.  Adams 
in  these  researches. 

Mr.  Bobert  Day,  jnn.,  M.B.I.A.,  exhibited  and  gave  some  acoonnt  ot 
an  anrienl  Irish  stone  idol,  whieh  has  lately  passed  into  bis  ooUecticn 
These  grotesque  flgores  are  known  to  the  peasantry  as  "  Sheela- 
nagigs."  With  this  was  exhibited  a  very  small  and  perfect  bronze 
celt,  the  sides  of  which  projected  above  the  top,  and  bo  formed  a 
depressed  upper  edge.  This  is  a  peculiarity  commonly  met  with  in 
Italian  objects  ot  a  like  kind,  bnt  is  of  extosmely  rare  occurrence  in 
this  country.    It  was  found  near  Enniskillen. 

Dr.  B.  Caulfield  gave  a  description  of  the  cargo  of  a  Datcb  pirate, 
nommanded  by  Captain  Claes  Campane,  who  pnt  into  the  harbour  of 
IiMmcon,  in  the  west  of  this  county,  on  December  10,  1634,  with  a 
view  of  submitting  himself  to  the  king's  mercy.  Clomjulty  is  stated 
to  be  twenty-four  miles  from  Cork,  and  the  fate  of  the  vessel  was  that 
she  went  down  in  the  bottom  of  Leimoou  in  three  or  four  fathoms  of 


AEMAOH  NATURAL  HISTOET  AND  PHILOSOPHICAli 
SOCIETr. 
On  Thnrsday,  the  7th  inst,  a  leotore  on  "  Sound  "  was  delivered  in 
the  Society's  House  by  Lewis  G.  Mills,  LLB.,  before  a  large  and 
respectable  assembly.     The  chair  was  occupied  by  the  president,  the 
Ber.  Dr.  Butledge,  Ei  F.T.C.D. 

The  lectnter  explained,  in  a  popnlar  style,  the  conditioiia  teqoired 


for  tbe  prodneticn  ot  Sound,  vii. :  A  sonorous  body,  the  aoDnd-wavs*, 
and  the  organ  of  hearing,  the  latter  be  illustrated  by  drawings  exeoutad 
by  himself,  and  showing  on  a  large  scale  the  internal  anatomy  of  tie 
human  ear.  The  velooity  of  sound,  ita  intensity,  pitch,  reSaotJon,  n. 
fraction,  and  tbe  interference  of  sonBd'Waves  were  explained  sol 
inostiated ;  also  the  nature  of  overtonea,  resultant  tones,  beats,  dis- 
sonance and  harmony,  ^■ 

On  the  motion  of  A.  T.  Osboume,  Ew|.,  seconded  by  J.  L.  Bint, 
Esq.,  M.D.,  tbe  thanks  of  tbe  meeting  were  courted  to  Mr.  Mills,  by 
the  chturman,  who  complimented  faim  for  bis  ^ill  in  treating  tbo 
aobject,  and  the  soienttfla  aamracr  of  his  explanationa. 


GLASGOW  PHILOSOPHICAL  SOCIETT. 
(CKBmCAI.  Sbctton.) 
Obdihabt  MuTina,  March  28th.— Mr.  E.  C.  C.  Stanford,  F.C.S., 
Tice-preeident,  in  the  chair. 

Mr.  T.  L.  Patterson  read  two  inpen.  The  «rat  waa  entitled—"  On 
a  Method  for  Obtaining  >  Cbntinnons  Current  of  Air  or  Qas  sidic 
Preesnre,  for  Blowpipe  and  other  Forpasea." — The  author  first  ex- 
plained how  a  continoons  current  of  air  or  gas  is  obbuned  mider  ordi- 
nary circnmatances  by  the  month  blo^vpipe  or  the  foot-boHova,  and 
then  mentioned  the  chief  objeetions  to  those  two  methods,  and  pro. 
oeoded  to  describe  a  method  which  he  bad  found  to  be  free  from  tbiHs 
objections.  He  sud  that  it  was  well  adapted  to  blowpipe  work,  snd 
that  he  could  easily  obtain  a  pressure  equal  to  half  an  atmosphere  by 
means  of  it.  The  principle  involved  is  the  same  us  tbe  Catahin  blo- 
pipe  of  Sprengel,  and  is  wrought  in  cennection  with  a  Bnnsen  filter- 
pump,  although  it  may  be  erected  separately.  Tbe  air-tap  of  a  Bonsei 
pump  being  opened,  the  water  is  turned  off,  and  air  passea  vitJi  the 
water  down  a  long  pipe,  of  30  to  35  ft.,  in  a  continuous  strean  (f 
bubbles.  By  receiving  the  stream  into  a  bottle  or  other  vessel,  mads 
air-tight  with  a  cork,  through  which  two  tubes  are  passed,  one  neariy 
to  the  bottom  of  the  vessel,  and  tbe  other  just  tbrongh  the  w^  the 
water  will  flow  off  by  the  deep  tube,  and  air  escape  by  the  upper  i 
and,  by  placing  a  stopcock  on  the  upper  tubs,  to  regnlate  the  escsjic 
of  tbe  air,  the  pressure  in  the  vessel  may  be  made  equal  to  tbe  beigbt 
ot  the  water-tube-  The  apparatus  aa  used  by  Hr.  Pattenun  is  mads 
of  sheet-lead  and  "  compo  "  pipes.  A  liquid  may  be  boiled  under  the 
constant  prsasure  of  tbe  apparatus  by  plaoiDg  it  in  a  strong  flask,  and 
conneoting  the  latter  (air-tight),  by  means  of  a  Eoiible  tube,  witb  the 
pressure  stopcock ;  or  it  may  be  distilled  by  connecting  the  receiver 
(made  ur-tight  to  the  retort  or  dietilling  vessel)  with  the  presEnro  stop- 
cook,  as  before.  It  will  also  be  found  useful  for  inoreaMug  filtration, 
by  applying  the  pressure  on  the  surface  of  the  liqnid  to  be  Etter«d, 
when  it  is  not  desirable  to  use,  or  convenient  to  obtain,  iuotion  froB 
beneath.  Probably  the  most  useful  application  of  this  air-cocrent  a 
to  tbe  blowpipe.  With  a  Herapath  lamp  it  is  easy,  by  means  of  ths 
stopcocks,  to  obtain  a  imall  oxidizing  or  reducing  flame  suitable  for 
chemioal  eiperimente,  or  the  strong  and  powerful  jet  for  glaes-blowii; 
and  crucible  operations. 

Tbe  author  bad  not  tried  the  apparatus  with  a  Griffin's  blast  gas- 
burner;  bnt,  from  calculations  made,  ho  had  no  doabt  that,  with  a 
Herapath  lamp,  he  could  get  a  blast  quite  as  strong  as  that  obtsisod 
by  n^g  the  Griffin  lamp.  He  stated  that  it  would  be  desirable  to 
have  a  float-valve  at  tbe  month  of  the  Mrpipe,  is  the  acoumulator,  to 
prevent  tbe  access  of  water  into  it,  in  the  event  of  the  apparatuE  it 
any  time  becoming  deranged  or  over-taxed.  In  conduBion,  the  aittior 
explained  how  the  apparatus  might  be  need  for  delivering  a  steady 
current  of  any  other  gas  not  very  soluble  in  water. 

The  cost  of  Mr.  Patterson's  apparatus,  aa  fitted  in  concoetiou  with 
aBunsen  pump,  is  about  SOb- 

A  discussion  followed.  Several  members  niprcEsed  tkemfietm 
much  interested  in,  and  pleased  with,  tbe  apparatus,  as  described  by 
Mr.  Patterson. 

The  other  paper  read  by  Mr.  Patterson  was  "On  an  Explosive 
Balloon." — The  auliior  gave  an  account  of  some  eSorls  which  he  mads 
some  years  ago  to  fire  explosive  balloons  on  their  ascent.  At  first  he 
tried  the  india-rubber  balloons  of  the  toy-shops.  From  varioua  causM 
they  had  failed ;  but  tbe  chief  difficulty  was  doubtless  the  teosiaii, 
which  made  it  difficult  to  secure  tbe  gases.  Becently,  tbe  aathor's 
attention  bad  been  directed  to  tbe  collodion  balloons,  obtainable  ef 
the  philosophical  instrument  makers,  believing  that  they  wonld  suit 
well,  both  on  account  of  their  lightness,  and  <m  account  of  the  tact 
that  they  would  wholly  disappear  on  ignition.  After  a  number  of 
triale  he  had  found  them  to  snoceed  admirably.  Tbe  method  adopiiid 
was  as  follows  : — A  fuse  ot  fllter-paper,  about  1  in.  long  and  4  i°'  broa>l. 
is  gummed  to  the  eide  of  the  balloon,  near  the  mouth,  and  allowed  to 
dry.  The  latter  is  then  flUed  with  a  mixture  of  2]  volomes  of 
hydrogen  gas  and  1  volume  ot  oxygen,  the  mi:itnro  betnp  I're. 
pared  in  a  separate  vessel.  The  mouth  of  the  ballooa  is  at  L'otv 
tied  witb  a  piece  of  thread,  to  increase  the  (oroo  of  the  exrl'-'.-i'.'a. 
When  the  bsBoou  is  ready  to  ascend,  a  drop  of  the  so-callrL)  '  <.~<rivk 
flze  "  (that  is,  a  aolntion  of  phoephoriu  in  carbon  disDlpbide;  ia  [iliu-ed 
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Upon  the  filter-paper ;  the  thread  is  oat,  and  the  balloon  left  to  itself. 
In  the  coarse  of  half  a  minate  or  so  the  explosion  ensnes.  It  is  neoes- 
8ary  to  have  an  excess  of  hydrogen  in  the  mixtare,  beoanse  exosmose 
takes  place  so  rapidly  that  by  the  time  of  ignition  tiie  volame  of  that 
gas  is  sensibly  redaced. 

The  aathor  mentioned  that,  in  the  coarse  of  bis  experiments  with 
collodion  balloons,  he  had  fonnd  a  yery  sensible  amonnt  of  heat  gene- 
rated in  the  collodion  film.  This  he  belieyed  to  be  dae  to  the  oxida- 
tion of  hydrogen  in  the  pores  of  the  collodion,  somewhat  similar  to 
the  action  of  spongy  platinom  or  platinnm-black  on  a  mixtare  of  the 
two  gases.  

BOSTON  (U.  S.)  SOCIETY  OF  NATUEAL  HISTOEY. 

March  2nd. — Dr.  0.  T.  Jackson,  vice-president,  in  the  chair.  Thiriy- 
iiine  persons  present.    The  following  papers  were  presented : — 

**  Description  of  the  Larva  and  Chrysalis  of  Papilio  rv;l/ulus,  Boisd., 
of  California,"  by  Samuel  H.  Scudder. — By  the  khidness  of  Mr.  Henry 
£dwards,  of  San  Franoisoo,  I  have  been  favonred  with  two  specimens 
of  the  chrysalis  of  Papilio  rutuhts,  Boisd.,  of  Califomia,  and  with  a 
ooloored  drawing  of  the  fnll-grown  caterpillar,  made  by  Mr.  B.  H. 
Stretch;  their  resemblance  to  the  early  stages  of  oar  common  P.  Twrmis 
gives  them  an  additional  interest  to  entomologists  of  the  Eastern 
States,  and  I  therefore  publish  the  following  descrii>tions  from  the 
material  above  mentioned. 

Larva  resembling  perfectly  in  form  and  general  appearance  that  of 
P,  Tumu3 ;  the  general  tint  of  both  head  and  body  apple  green,  but 
the  last  two  segments  above,  and  the  posterior  third  of  the  body  at 
the  sides,  become  gradually  much  paler ;  thoracic  segments  tinged  above 
with  purplish,  the  third  segment  with  a  dorso-lateral,  transverse, 
double,  oiroolar  spot,  each  portion  formed  of  a  minute  yellow  spot, 
enoirded  with  black,  also  with  a  small,  round,  distant,  subdorsal, 
yellowish  spot ;  fourth  segment  with  a  small,  square,  dorso-lateral  and 
a  small,  roand,  distant,  subdorsal  dark  blue  spot ;  the  suture  between 
the  fourth  and  fifth  segments  is  bordered  rather  broadly  around  half 
of  the  upper  portion  of  the  body  with  a  biooloured  band,  terminating 
squarely  at  the  end,  in  front  of  the  suture  it  is  yellow,  behind,  blackish 
blue.  The  stigmata  are  marked  with  blue,  and  there  is  a  subdorsal 
and  lateral  row  of  blue  dots  on  the  seventh  to  the  tenth  segments. 
Ftolegs  paler  than  the  general  hue  of  the  body.  Length,  when  con- 
tracted, 35 '5  mill. 

Chrysalis. — The  two  specimens  referred  to  differ  greatly  in  size  and 
colour,  the  larger  one  having  brownish-grey  and  blackish  fuscous,  the 
smaller  apple-gfreen  and  yellowish-brown  markings.  There  is  a  rather 
broad  stig^atal  band,  commencing  at  the  tip  of  the  abdomen,  and 
oootinoing  forward  along  the  hinder  edge  of  the  wings  to  the  eye,  of 
a  blaokish  fuscous  or  yellowish-brown  colour ;  spiracles  of  the  colour 
of  the  band,  a  very  broad  dorsal  band  of  the  same  colour,  but  paler  in 
tint,  and  especially  so,  anterior  to  the  mesonotal  tubercle,  on  the 
metanotom  and  the  first  abdominal  segment,  and  quite  obscured  by 
pale  on  the  terminal  two  or  three  segments ;  in  the  brighter  specimen 
this  band  ia  edged  faintly  with  white,  space  between  these  either  dull 
white,  clouded  and  streaked  with  yellowish  fuscous  or  apple-gfreen,  the 
abdominal  segments  with  a  few  short,  longitudinal,  delicate,  black 
dashes;  abdominal  tubercles;  wings  either  blaokish  fuscous,  paler 
extemaJly,  the  base  of  the  veins  stoeaked  with  black,  and  the  tips  of 
the  nervales  with  a  black  dot,  or  apple-green,  the  base  of  the  veins 
marked  with  pale  dall  yellowish  edged  with  black,  the  base  of  the 
nervules  marked  delicately  with  black,  and  the  wartlets  at  tip  of 
nervoles  pale  dull  yellowish ;  whole  front  of  abdomen  either  dirty 
white,  more  or  less  obscured  and  streaked  with  fuscous  and  blackicdi 
next  wing  tips,  or  whitish,  slightly  tinged  or  dotted  occasionally  with 
green  or  black.  Legs,  antennes,  and  tongue  blackish  fuscous,  or 
mingled  green  and  yellowish-brown,  streaked  slightly  with  black ; 
palpal  prominences  brownish  fuscous,  the  sides  paler,  or  green,  above 
and  within  yellowish-brown ;  sides  of  pronotal  tabercle  wood  brown, 
or  yellowiah-brown.  Compared  with  P.  Twmus,  the  lateral  shoolder 
taberdeR  are  slightly  more  prominent,  the  exdsion  between  the  palpal 
prominences  a  Uttle  deeper,  and  the  mesonotal  tubercle  very  much 
laiger;  the  subdorsal  abdominal  tubercles  are  also  slightly  more 
developed,  and  there  is,  in  addition,  a  lateral  row  of  minate  tubercles. 
Length  27*5—36  mill.  Height  7*5—9  mUl.  Length  of  mesonotal 
taberole  2—2*75  mill.;  distance  of  tips  of  palpal  prominences  apart, 
4*5-5  miU. 

"  On  the  Phosphate  ISeds  of  South  Carolina,"  by  N.  S.  Shaler.— This 
paper,  on  the  phosphate  marls  of  the  shore  region  of  South  Carolina, 
contained  a  partial  acooont  of  the  observations  made  upon  this  dis- 
trict by  the  author,  while  under  the  employ  of  the  United  States  Coast 
Survey,  and  was  published  with  the  permission  of  the  Superintendent 
of  the  Sorvey,  Prof.  Benjamin  Pieroe,  of  Cambridge.  A  portion  of  the 
oonolasions  have  a  certain  commercial  as  well  as  scientific  value,  and 
it  was  deemed  by  the  Superintendent  desirable  to  place  them  before 
the  pnblio  at  the  earliest  opportunity.  The  remainder  of  the  descrip- 
tion of  these  beds  will  be  f  oond  in  the  report  of  the  work  of  the  Coaat 
Sorvey  for  1870. 
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THE  FRENCH  ACADEMY. 

Paris,  Ap&il  11th. — ^The  correspondence  was  presented  by  M.  Elie 
de  Beaumont. 

There  were  several  communications  respecting  an  Aurora  borealis 
which  was  seen  in  Paris,  and  over  a  great  part  of  France,  on  Tuesday, 
April  5th. 

There  was  also  a  oommunioation  from  M.  Duchemin  on  the  destrao- 
tion  of  carp  by  toads. 

M.  Dumeril  made  a  verbal  communication  of  details  concerning  the 
Axolotls  acclimatized  in  the  menagerie  of  the  Natural  History  Museum, 
which  have  been  observed  for  the  purpose  of  deciding  more  exactly 
their  curious  and  as  yet  but  incompletely  known  metamorphoses. 

M.  Delaunay  presented  a  note  in  the  name  of  M.  Camille  Flammarion 
on  a  carious  relation  not  hitherto  pointed  out  which  exists  between 
the  periods  of  rotation  of  the  planets  and  their  densities.  Unlike  the 
periods  of  revolution  round  the  sun,  which  have  the  simple  relations 
expressed  by  the  laws  of  Kepler,  the  periods  of  rotation  have  up  to 
the  present  received  no  explanation.  The  result  of  M.  Flammarion's 
researches  can  be  summed  up  in  a  remarkably  simple  law,  which  is 
that  the  movement  of  rotation  of  the  planets  is  an  application  of  gravi- 
tation to  their  respective  densities.  It  is  equal  to  the  time  of  the 
revolution  of  a  satellite  supposed  to  revolve  freely  on  the  equator  of 
the  planet,  multiplied  by  a  co-efficient  of  retardation  representing  the 
density  of  the  planetary  body.  This  co-efficient  of  relative  density  is 
for  every  planet  the  square  root  of  the  ratio  of  gravity  to  the  centri- 
fugal force.  Thus,  for  example,  a  satellite  situated  at  the  surface  of 
the  earth  would  revolve  round  it  in  the  period  of  lb.  24m.  This 
number  must  be  multiplied  by  17  to  give  24  hours.  But  17  is  the 
square  root  of  the  centrifugal  force ;  if  the  earth  revolved  on  its  axis 
1 7  times  more  rapidly  than  it  does,  bodies  would  no  longer  possess 
any  weight  at  the  equator.  This  co-efficient,  17,  represents  the 
density  of  the  earth.  For  Jupiter  the  co-efficient  is  8*6.  The  density 
of  Jupiter,  compared  to  that  found  for  the  earth,  is  also  3*6.  For 
Saturn  the  co-efficient  is  2*7.  The  density  of  Saturn  is  the  same ;  and 
so  on  for  the  other  planets.  M.  Flammarion  has  been  able  to  calcu- 
late the  periods  of  rotation  of  Uranus  and  Neptune,  until  now  un- 
known. The  calculation  gives  lOh.  40m.  for  Uranus,  and  llh.  for 
Neptune.  By  this  discovery  which  may  be  considered  to  be  the  com- 
plement of  the  laws  of  Kepler  and  Newton,  M.  Flammarion  established 
that  no  element  of  the  system  of  the  world  is  isolated,  and  that  the 
forces  which  regulate  the  translations  regulate  also  the  rotations  of 
the  celestial  bodies  in  space. 

M.  Dnchartre  read  a  note  on  the  re-turning  of  mushrooms.  Like  the 
leaves  of  the  phanerogamic  plants  facing  the  light,  the  supports  of  the 
fructification  in  these  plants  are  normally  directed  downwards  and 
return  to  this  position  by  the  formation  of  an  angle  in  the  stalk  of  the 
mushroom,  when  they  have  been  turned  away  from  their  natural 
position. 

Marshal  Yaillant  laid  on  the  table  the  extract  from  Cuvier's  bap- 
tismal certificate  and  the  certificate  of  his  marriage,  in  order  to  show 
that  the  name  of  Georges  borne  by  the  illustrious  naturalist  does  not 
appear  in  these  papers. 

M.  Dumas  remarked  that  this  fact  was  well  known  to  those  who  had 
been  on  terms  of  intimacy  with  Cuvier's  family.  Georges  was  the 
Christian  name  of  his  father,  and  it  was  by  the  agreement  of  the 
members  of  his  family  that  he  took  this  name  instead  of  his  own. 

M.  Cahoors  presented  a  note  by  Professor  Daniell  containing  the 
details  of  experiments  made  with  the  view  of  recognizing  the  action 
that  magnetism  exercises  on  two  currents  passing  simultaneously 
through  rarefied  gases.  The  experiments  show  that  magnetism  has  no 
action  on  gases,  but  on  the  luminous  current  itself. 

M.  Laugier,  in  the  name  of  M.  Anthoine,  presented  a  paper  on  the 
best  forms  for  ships. 

M.  C.  Bobin  presented  a  memoir  on  the  origin  of  canals  secreting 
bile,  by  M.  Lebeau. 

M.  Bussy  presented  a  paper  by  M.  Bourgoing  on  the  electrolysis  of 
nitric  acid. 

M.  C.  Sainte-Claire  DeviUe  presented  a  paper  by  M.  Testan  on  the 
metallic  tartrates. 

M.  Bonilland  presented  a  paper  by  M.  Buoquoy  on  diseases  of  the 
heart. 

M.  Guyon  read  a  paper  on  a  parasitic  insect  of  equatorial  regions— 
the  ohigoe-^which  has  been  also  frequently  observed  in  Algiers.  The 
same  aathor  also  read  a  note  on  some  cases  of  madness  observed  by 
him  in  Algiers. 

M.  Liebreich  then  read  a  note  on  the  operation  for  artificial  pnpil. 

Lastly,  M.  Baillon  read  a  paper  on  the  dissemination  of  the  grains 
of  Dorstenia. 

The  Academy  then  formed  itself  into  a  secret  committee. 
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SOClBrfi  PHTLOMATHIQUE  DE  PABIS. 
Habcb  26th. — A  note  w>a  reeeiied  from  M.  Abel  Traiuom  on  kine- 
mmtici  or  phoronomy.  It  is  to  Amp^  tha  fint  idea  U  nauAllr 
atbribnted  of  a  distinot  KioBOe  relating  to  the  laici  of  motion  in- 
dtpmdent  <ij  ihe  foreei  Khiek  proituce  it ;  and  it  U  tlurefore  an  act 
of  jaitioe  to  Tlndic*t«  tbe  prioritj  aa  ro^rdi  thia  idea  of  a  Mi-anf  leat 
Ulnatiioiia  than  Ampere,  although  not  withont  fame,  namslj  Eoenf 
WiDDskL  The  aatbor  then  proceeda  to  vindicate  Wrontki's  olaima. 
Kitean  jeara  before  the  appearance  of  Amp^e 
tophy  of  the  Scienro,  Wronski  gave  eiprensi 
IntT'-lneli'm  lo  Iht  !<]>h\ni. 


rt  the  Philo- 


TME  VIENNA  ACADEMY. 
TiSNNl,  P«BBUiBT  IOth.— Hctt  J.  EantCT  sent  in  a  memoir  on  the 
dsTelopment  ol  certain  tonna  of  hain  iu  dicotfledonona  plants. 

Dr.  Boii£  preeent«d  a  flrit  ooDtribatioD  of  mineralogioal  and  geo- 
gnostic  obf^ationa  made  dniing  his  traTela  io  Earopean  Turkey. 
The;  hare  reference  to  North  Albania,  Bomis,  HerzegOTina,  and 
Tnrkieh  Croatia.  In  this  contribntion  the  extent  of  the  Palieonnii, 
the  Werfen  beda,  apparently  also  the  KSgsen  group,  the  Dachitein 
limeatone,  the  Triaa,  the  Qoean  formationB,  the  Eocene  Tienoa  sand- 
atones,  with  wipentinee,  ia  rendered  more  eTidont,  and  the  connection 
in  shown  of  the  Tertiary  and  Eocene  baidii  of  WeBtern  Upper  Bosnia 
(Hetaja  and  Sitnitia  baain)  with  the  North  AlbaoiAi. 

Prof.  Redtenbacher  made  a  rerbal  communication  on  aonie  ro- 
xearehca  carried  ont  in  hie  lahoratory  by  Herr  HanenBcliild  on  the 
bydraulio  magneaiui  limeatonea  of  Anatria. 

Prof.  Hlaaiwetz  made  a  preliminary  oommanieation  on  a  new  aeid 
from  grape-angar.  Thia  add  ia  produced  by  the  action  of  bromine  on 
the  angar  in  the  presence  of  water,  and  treatment  of  the  product  with 
silrer  oxide.  It  haa  the  formols  C,II,,0,.  It  ia  itself  amorphons, 
bat  yielda  well-cryatalliied  salts. 

Dr.  8.  L.  Schenk  presented  a  memoir  on  the  diatribntion  of  the 
gluten  in  the  wheat-grain. 

Prof.  lAng  presented  a  paper  entitled  "  Crystallographia  and  Optical 
Determioationa." 

Febmary  17th. — The  president  annoonced  the  death  of  Dr.  Fran* 

Prof.  E.  Hoch  rant  in  a  farther  oommanieation  on  the  obserration 
of  ribratdODS. 

Dr.  Sigmuod  Mayer  made  a  verbal  oommnnioatiou  ou  intestinal 
movements,  in  which  he  described  experimenta  carried  oot  by  himself 
and  Dr.  S.  von  Baach. 

Dr.  Boa£  conoladsd  bis  acconnt  of  the  petrogi»phic  and  geognostio 
obiervations  made  in  his  jouraeyi  in  Earopean  Turkey,  without 
touching  on  thoae  which  Herr  Viqoesnal  made  Uat  year  with  himself 
and  Protesior  Hochatetter.  These  obaervationa  are  arranged  in  six 
contributions,  the  first,  already  communicated,  on  Bosnia,  Hene- 
govina  and  North  Albania,  the  second  on  Epiroa  and  the  west  of 
Macedonia,  the  third  on  Upper  Moesia  and  the  east  of  Macedonia, 
the  fourth  on  Bulgaria,  the  fifth  on  the  east  of  Servia,  and  the  sixth 
an  explanatory  commentary  to  Viqaesnel's  jonmal  of  travsl. 


NOTES  AND   MEMORANDA, 


Anatrallan  Dianonda. — The  work  of  mining  for  diamonds  is 
gtung  on  qnietly  bnt  steadily  in  the  Modgee  district.  It  Is  alated 
that  the  Anstraliao  Diamond  Mines  Company  have  forwarded  to 
Ei^land  981  stonea  in  aL.  Other  parties  be'^idea  the  two  Melbourne 
compaaies  are  said  to  be  doing  well.  Seott  and  party,  jnit  before  the 
Christmas  holidays,  washed  12  loads,  and  obtained  110  diamonds, 
weighing  S^dwt,,  equal  to  26  carats ;  nine  of  them  weighed  one  carat 
each.  They  state  their  earnings  to  have  been  ,£13  a  week.  The 
statement  of  the  correepondest  of  a  Sydney  journal  as  to  the  product* 
of  the  Mudgee  gold  and  diamond  minea  having  been  called  in  qnestdon 
by  a  local  newspaper,  a  meeting  was  held  on  the  20th  of  Deoember  at 
Two-mile  Flat,  at  whioh  reaolutioos  were  passed  confirming  the  state- 
ment made  by  the  ocrreapondent,  and  appointing  a  oommitteo  to 
collect  statietioB. 

Pilea  Bharpened  by  Oalvamo  Ourrent. — A  very  interesting  and 
economical  process  for  re- sharpening  files  has  been  sitiibited  before  the 
8oaidt£  d' Encouragement  of  Paris  by  M,  Werdermann.  Well-worn 
files  are  first  caret ntly  cleaned  by  means  of  hot  water  and  soda ;  they 
an  then  placed  in  connection  with  the  positire  pole  of  a  battery,  in  a 
bath  composed  of  10  parts  of  sulphuric  acid,  80  parts  of  nitric  acid, 
and  1,000  porta  of  water.  The  negative  pole  is  formed  of  a  copper 
spiral  surrounding  the  files,  but  not  touching  them  ;  (he  coil  terminates 
in  a  wire  which  rises  towards  the  aurfaoe.  This  arrangement  is  the 
result  of  practical  experience.  When  the  files  have  been  ten  minutes 
in  the  bath  they  ate  taken  ont,  waahed,  and  dried,  when  the  whole  of 


tha  hidlows  win  b«  temiA  to  have  boon  attaoked  in  a  vwy  aanaUs 
msiuieT ;  bat  ahould  the  efbet  not  be  solBaiait,  tli*7  an  n^hetd  f«t 
tha  Mme  poiod  as  bef  on. 
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Meteorolwial  Society,  7  p.m. 

Dr.  R.  J.  llann. 

Society  of  Arts,  S  p.m.     "  On  a  Practical  Method  of  Meeting  the  SpdlinK 
Difficulty  in  School!  and  in  life,"  by  Alexander  J.  Kllii,  EMi.,i'.aa. 

~'    aophical  Socriety,  8  p.m.     "OnHo '— ■>-- •>--^— -^ - 

Women,"  by  Mr.  Williun  Walker. 


_  ifficulty  m  . .  ,      .  -      ^  - 

Glai^Dw  Pbiloaophical  Sodetf ,  Sp.m.     '^On  Honsea  for  the  Rsdamatian 

Chemical  Soenaty,  8  p.m. 


THURSDAY,  21st. 


Society,'  %'y.m.     "On  the  Vertebrate  Skeleton,"  by  Ur.  SL 
TTB  Mivart,  KR.S. 

--.. ty,  *p.m. 

Numiamatic  Society,  7  p. 


Zooiogical  Society,  1 


in   Sodety,'8  p",m.       "Introductory  Remu^  on  the  Study  o[ 

Children's  IMseasss,"  by  Dr.  W.  H.  Day, 
Loudon  InatituKon,  7.30  p.m. 
Leeds  Phtlaeophioj  and  Literary  Society,  7.30  p.m.     "On  the  UoAn 

of  Supulture  employed  by  the   Komaoe,   llomaniied  Briloni,  and 

An(>lo-8aions,  from  the  4th  to  the  7th  CenUiriee  in  Qigland,"  by 

Prof.  RoUsston,  M.D.,  F.R.3. 

FRIDAY,  S2ad. 
Quokett  Hub,  S  p.m.    "On  (Sliary  Action  in  the  Infosraia,*  bylb.K. 

E.  Green. 

Clinical  Society,  8.30  p.m. 

SATURDAY,  23rd. 

Royal  Botanic  Society,  3.4S  p.m. 

MONDAY,  26th. 

Boyal  Oeographicsl  Society,  8.80  p.m. 

Institute  of  Actuaries,  7  p-m. 

Medical  Society  of  London,  8  p.m. 

London  Inatituticn,  4  p.m. 

Philosophical  Club/O  p.m.    AuniTersary  Heeling. 

Torquay  Natural  History  Society,  noon.    "  On  the  Geology  of  Devon- 
shire," by  W.  Pengelloy,  Ekj.,  P,R.8. 

TUESDAY,  2eth, 
Etbaologioal  Society,  8  p.m.     "  On  tha  Philo«)phy  of  RoUgion  uDOng  tbs 

Lower  Races  of  Mankind,"  by  E.  B.  Tylor,  &q.     "  On  tha  Biaia  in 

the  Study  of  Ethnology,"  W  Dr.  Donovan. 
Royal  Medioal  and  CbirurgiBal  Society,  8.80  p.m. 
Institution  of  aril  Sngineen,  8  p.m.    Disousnon  "On  the  HaistHnjnes 

and  Renewal  of  Railway  Rolling  Stock." 
Society  of  Antiquarias,  2  p.m.     Anniveraarv  Meeting. 
Royal  Institution,  3  p.m-     "  Moral  Phikiaopby,"  byTrofeaor  BlicU*. 

WEDNESDAY,  2rth. 
London  InsUCnlion,  noon.     Anniversary  Meeting. 
lety  of  Arte,  8  p. 
by  Daotel  Adat[ 


iry  Meetrng. 
re  of  the  Wait 


-^ff^fe-j 


obliged  to  "0.  H.  8.*  fe  the 

trouble  he  Is  taking. 

Btbdebt.— What  vou  say  ia  nearly  correct.  In  the  <»diDaiy  sodiBi 
phoaphate  the  phosphoric  acid  is  tnbasio,  altbough  aasneiatad  witt  ody 
two  atoma  >A  sodium,  the  plaoe  of  tha  third  beioK  filled  by  ■■  stoMM 
hydrcgeD.  When  mixed  with  ail  vor  nitrate  the  aoid  takea  three  slows  ef  . 
silver,  and  aa  it  has  only  two  atoms  of  sodium  lo  offer  in  return  to  Ik* 
nitric  acid,  some  acid  remains  free.  The  silver  pbo^hsta  m,  as  joq  ■fi 
soluble  in  nitric  acid,  and  some,  but  not  all,  of  it  does  remain  tn  scdnliM 
in  this  case,  so  that  you  need  no  longer  perplex  youiaslf  on  that  baad. 

ACBTRiLlAN    HmHOOLYPHB.— "  R  T."— Thanks  for  yoor  inUnrttaf 
PUase  send  us  the  UocA  you  refer  to  bj  p«U«n|paifc. 
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THE  CONVEXITY  OF  WATER  PAINFULLY 

DEMONSTRATED. 

readers  will  remember  seeing  in  onr  oolamns 
some  months  since  an  advertisement  to  the  effect 
that  a  Mr.  John  Hampden,  of  Swindon,  offered 
the  scientific  world  a  wager  of  £500  that  the  sur- 
face of  water  was  perfectly  level.  They  may  not, 
perhaps,  be  aware,  however,  that  the  wager  was  accepted ;  and 
that,  too,  by  no  less  distingnished  a  man  than  Mr.  Alfred  R. 
Wallace,  the  well-known  traveller  and  originator  of  the  theory 
of  Natural  Selection.  With,  we  suppose,  either  a  sublime 
pity  for  ignorance  or  a  supreme  contempt  for  charlatanerie, 
Mr.  Wallace  staked  £500  to  demonstrate  to  Mr.  Hampden 
that  the  surface  of  water  is  not  level,  but  is  less  or  more  convex, 
according  to  circumstances.  Doubtless  it  appears  strange  to 
those  familiar  with  the  rudiments  of  physical  science  and  with 
the  practice  of  engineering,  that  any  one,  presumed  to  be 
compos  mentis,  should  have  made  such  a  proposition  as  that 
put  forward  by  Mr.  Hampden.  Wonderful,  however,  as  it 
may  seem,  it  is  not  the  less  a  fact,  and  those  who  have  had 
the  misfortune  to  receive  from  time  to  time  Mr.  Hamp- 
den's nonsensical  lucubrations  will  not  be  in  the  least  surprised 
at  this. 

The  matter  was  arranged  in  this  wise : — After  a  somewhat 
lengthy  correspondence  between  the  two  principal  parties,  it 
was  settled  that  Mr.  Wallace  should  conduct  a  survey  of  the 
Bedford  Canal,  that  each  of  the  parties  should  have  a  referee, 
and  that  any  difficulty  which  might  arise  between  the  referees 
should  be  submitted  to  an  umpire,  whose  decision  should  be 
fiDal.  Under  these  circumstances,  Mr.  Wallace  chose  as  referee 
— first,  Mr.  Walsh,  the  editor  of  the  Field,  and  subsequently, 
owing  to  Mr.  Walsh's  compulsory  return  to  town,  a  local 
medical  man,  Mr.  Coulcher ;  and  Mr.  Hampden  selected  a  Mr. 
Carpenter  on  his  side.  Ultimately,  Mr.  Walsh  was  selected  as 
final  arbitrator,  and  the  subjoined  document  was  engrossed  and 
signed :— ^ 

"The  undersigned,  having  each  deposited  the  sum  of  J6500  in 
Messrs.  Contta's  bank,  do  hereby  agree  that  if  Mr.  Alfred  B.  Wallace, 
on  or  before  the  15th  day  of  March,  1870,  proves  the  convexity  and 
onrvatnre,  to  and  fro,  of  the  surface  of  any  canal,  river,  or  lake,  by 
actual  demonstration  and  measorement,  to  the  satiafaotion  of  Mr. 
John  Henry  Walsh,  of  346,  Strand,  London,  and  Mr.  William  Car- 
penter, of  7,  Carlton-terrace,  Thomford-road,  Lewisham-park,  London 
(or,  if  they  differ,  to  the  satisfaction  of  the  nmpire  they  may  appoint), 
the  said  Alfred  B.  Wallace  is  to  receive  the  above-mentioned  two 
sums,  amoantingf  to  .£1,000,  by  cheques  drawn  by  Mr.  John  Henry 
Walsh  to  his  the  said  Alfred  B.  Wallace's  order;  and  if  the  said 
Alfred  B.  Wallace  fails  to  show  such  actual  proof  of  the  convexity  of 
any  canal,  river,  or  lake,  the  above-mentioned  sums  are  to  be  paid  in 
like  manner  to  Mr.  John  Hampden.  Provided  always  that  if  no  deci- 
sion can  be  arrived  at,  owing  to  the  death  of  either  of  the  parties,  the 
wager  is  to  be  annulled ;  or  if,  owing  to  the  weather  being  so  bad  as 
to  prevent  a  man  being  distinctly  seen  by  a  good  telescope  at  a  dis- 
tance of  four  miles,  then  a  further  period  of  one  month  is  to  be  allowed 
for  the  experiment,  or  longer,  as  may  be  agreed  upon  by  the  referees. 

"Alfbed  B.  Wallace. 

"  February  8th,  1870."  "  John  Hampden. 

In  accordance  with  these  stipulations  the  survey  was  made 
on  the  5th  of  March,  and  we  need  not  say  that  Mr.  Wallace 
was  of  course  successful  in  demonstrating  a  distinct  fall  and 
rise  in  the  water  of  the  Bedford  Canal  between  the  two  points 
selected. 

As  a  natural  consequence,  Mr.  Walsh  handed  over  the  two 
cheques  for  £500  each  to  Mr.  Wallace,  who  is  thus  partly  re- 
warded for  the  trouble  he  has  taken  in  convincing,  or  trying  to 
convince,  Mr.  Hampden  of  the  utter  absurdity  of  his  ideas. 

But  now  comes  the  reaction.  We  cannot  say  what  were 
Mr.  Hampden's  ideas  as  to  the  probability  of  any  sensible  person 
accepting  the  wager,  but  we  can  well  conceive  that  a  person 
who  takes  up  the  peculiar  line  which  Mr.  Hampden  represents, 


might  imagine  that  in  offering  to  stake  £500  on  the  truth  of 
his  assertion,  he  was  affording  the  world  a  strong  proof  of  his 
opinion,  with  very  little  prospect  of  losing  his  money.  Un- 
happily for  him,  Mr.  Wallace  is  a  gentleman  who  is  not  only 
desirous  of  convincing  foolish  men  of  their  errors,  but  who  is 
also  most  calm  and  temperate  in  his  methods  of  argumentation, 
and  who  is  not  to  be  deterred  from  his  purpose  by  any  feeling 
that  his  high  standing  as  a  scientific  man  should  prevent  his 
coming  in  contact  with  persons  of  Mr.  Hampden's  eccentric  way 
of  thinking  and  writing.  Hence  those  tears  which  metaphorically 
Mr.  Hampden  has  shed  in  the  pamphlet  which  we  have  just 
had  the  opportunity  of  reading,^  and  which,  from  the  bitterness 
of  feeling  it  displays,  we  can  only  attribute  to  the  Swindon 
philosopher ! 

This  brochu/re,  written  anonymously,  is  a  species  of  abusive 
Jeremiad  of  the  very  lowest  and  most  offensive  type,  and  we 
can  only  say  of  it  that,  if  it  is  not  beneath  the  contempt  of  Mr. 
Wallace,  it  is  a  publication  which  that  gentleman  would  do 
well  to  put  into  his  lawyer's  hands;  for  it  is  the  most 
libellous  and  disgraceful  tirade  we  have  ever  been  pained 
by  reading.  Not  only  are  Mr.  Wallace  and  his  referee 
assailed  in  language  which  is  most  ungentlemanly,  but  the 
umpire,  Mr.  Walsh,  comes  in  for  his  share  of  the  malignity 
which  the  writer  of  the  pamphlet  thinks  it  wise  to  employ.  We 
do  not  care  to  lay  before  our  readers  many  selections  from  this 
publication,  but  we  cannot  avoid  giving  a  few  extracts  as  a 
raison  d^etre  for  our  comments.  Speaking  of  Mr.  Walsh,  for  in- 
stance, the  pamphleteer  says : — "  Take  these  editorial  function- 
aries away  from  their  scissors  and  paste- pot,  and  they  are  found 
to  be  as  great  blockheads  as  other  men — mere  slaves  to  the 
popular  taste,  and  most  of  them  as  venal  as  any  hireling  in  exist- 
once.  There  is  no  doubt  some  moral  or  pecuniaiy  pressure  was 
brought  to  bear  on  the  late  decision,  and,  like  all  cowards,  Mr. 
Walsh  was  afraid  to  uphold  the  truth,  and  the  palpable 
evidence  of  the  reports  against  the  array  of  scientific  opinion 
which  he  knew  would  be  down  upon  him  in  the  event  of  his 
giving  judgment  favourable  to  the  anti-Newtonian  theory." 
He  speaks  of  Mr.  Coulcher  as  a  local "  sawbones  ";  of  scientific 
men  as  a  class  which,  **  next  to  horse-dealers  and  jockeys,  bear 
the  reputation  of  being  the  most  tricky  and  unscrupulous  in 
their  assertions ; "  and  generally  he  speaks  of  Mr.  Wallace,  by 
implication,  as  a  liar,  a  cheat,  and  a  swindler. 

We  can  well  comprehend  how  painful  it  must  be  to  Mr. 
Hampden  to  have  to  pay  £500  for  indulging  in  the  nonsense 
he  has  enjoyed  so  long,  but  this  by  no  means  justifies  the 
course  either  he  or  his  friends  have  taken  in  publishing  this 
pamphlet ;  and  we  trust  that  Mr.  Wallace,  who  has  had  the 
courage  to  put  the  cap  and  bells  on  Mr.  Hampden's  head,  will 
equally  apply  the  legal  fiagellum  to  the  individual  who  has 
had  the  audacity  and  bad  taste  to  write  the  pamphlet,  and  the 
cowardice  to  publish  it  anonymously. 


A  New  Photographic  Society  has  been  formed,  and  another 
German  journal  started,  by  the  photographers  of  Dresden.  This, 
aooording  to  the  Photographic  Journal,  is  the  second  journal  of  the 
kind  brought  out  in  Qermony  daring  the  last  twelve  months,  and  it 
is  truly  gratifying  to  find  that  the  interest  in  photographic  matters  ia 
by  no  means  flaggmg,  and  that  it  is  as  keen  as  it  ever  has  been.  The 
president  of  the  Dresden  Society  is  M.  Hermann  Krone,  who  is  like- 
wise editor  of  the  organ  of  the  society,  HeUos ;  this  is  now  the  sixth 
photographic  journal  published  in  the  German  langfuage,  the  others 
heing  the  Corraspondenz  of  Vienna,  the  Miitheilimgen  and  Licht  of 
Berlin,  and  the  Arch4v  and  Notizen.  The  two  last-named  journals  are 
disoonneoted  from  any  society,  while  the  other  four  respeotively  re- 
present societies  in  the  cities  where  they  are  published. 


1 1§  Water  Livel  or  Convex  qfter  all  t  The  jBe4ford  Canal  Sioindle  Detected  and 
Sxpoeed,  The  Controversy  ended,  m  all  Buoh  impiouB  fraadg  mast  end,  in  victory 
for  trnth,  and  the  defeat  and  disgrace  of  those  who  oppose  it.—"  Kno^est  thou 
not  this  of  old,  since  man  was  plaoed  upon  the  earth,  that  the  triumphing  of  the 
wicked  is  short,  and  the  joy  of  the  hypoorite  but  for  a  moment  P  "-^ob  xz.  4, 6. 
Swindon :  Alfred  Boll,  Printer,  Victoria-street.    1870. 
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THE  WEEK. 


Since  opdniog  tliis  dep«rlment,  we  ha?e  reoeited  to  maoh  Msiatance  from 
friendly  eorretpondenta  in  differeDt  parts  of  the  world,  that  we  are  led  to 
believe  that  onr  readers  may,  with  werj  little  trouble  to  themtelTea,  aid  na 
in  makiti((  "The  Week"  a  most  oompreheneive  record  of  current  events  in 
the  Boientiflo  world.  We  tiberefore  appeal  to  all  our  friends  to  lend  us,  not 
merely  their  "  ears/'  biU  their  hands,  and  to  send  us  any  weekly  "  iottinffs  " 
of  interest  relative  to  matters  occurring;  in  their  neighbourhood.  "The 
imalleit  oonfaribution"  will  be  aooepted,  and,  seriously,  the  briefer  and  more 
terse  the  notes  are  the  better.  Secretaries  of  societies,  metropolitan  and 
proTineiAl,  librarians,  enraiors,  lecturers,  and  teachers,  may  all  do  somethifig 
in  their  torn. 

I  HE  controversy  between  Dr.  Tyndall  and  Dr.  Bastian 
is  one  which  the  letters  that  have  appeared  on  the 
two  sides  are  far  from  bringing  to  a  conclasion.  It 
will  be  evident  on  reference  to  oar  leader  on  Dr. 
Tjndall's  lectare  that  we  think  the  position  he  takes  np  is 
one  somewhat  hastily  arrived  at,  and  by  no  means  satis- 
factorily snstained.  We  do  not  go  so  far  as  to  say  that 
spontaneous  generation  is  demonstrated ;  but  we  mast 
confess  that  it  appears  to  ns  that  both  Dr.  TyndalFs  and  M. 
Pastear's  experiments  are,  as  Dr.  Bastian  says,  of  a  very 
ambigaoas  character.  We  are  farther  of  opinion  that  the 
problem  is  one,  as  Dr.  Bastian  thinks,  to  be  wroaght  oat  by 
the  biologist,  and  not  by  the  physicist ;  and  we  think  it  some- 
what nnjast  of  Dr.  Tyndall  to  ignore  the  fine  memoirs  of  both 
English  and  foreign  biologists,  and  to  assert  that  the  "  very 
best  modern  work  connected  with  this  subject  has  been 
executed  by  a  chemist."  The  question  is  one  of  the  most 
difficalt  in  the  whole  range  of  Science ;  and  thoagh  we  doubt 
that  spontaneous  generation,  in  Ponchet's  sense  of  the  term, 
will  ever  be  demonstrated,  we  have  reason  to  believe  that  Dr. 
Bastian's  researches  will  go  far  to  show  that  Pastenr's  asser- 
tions are  very  far  from  the  truth. 

The  schooner  yacht  Noma  is  being  fitted  out  for  the  purpose 
of  dredging  on  the  west  coasts  of  Spain  and  Portagal.  Her 
owner  and  master,  Mr.  Marshall  Hall,  will  be  accompanied 
by  Mr.  W.  S.  Kent,  of  the  British  Maseumi  and  by  Mr.  E. 
iS'eldiag. 

Db.  Gould,  the  famoas  Transatlantic  astronomer,  has  reoeived 
an  invitation  from  the  Government  of  the  Argentine  Republic 
to  visit  that  country  for  the  purpose  of  establishing  there  a 
National  Observatory,  the  proposed  site  for  which  is  Cordova.  If 
all  plans  prosper,  this  will  be  the  second  permanent  national 
observatory  upon  the  South-American  continent.  Dr.  Gould 
is  making  strenuous  efforts  to  reach  Cordova  by  August  Ist  of 
the  present  year ;  he  will  take  with  him  a  Bepsold  meridian-circle 
of  54  lines  aperture,  an  equatorial  refractor,  and  some  smaller 
instruments,  with  portions  of  the  building. 

Another  asteroid  was  discovered  by  M.  Borelli  at  the  Mar- 
seilles Observatory,  about  a  week  ago.  This  makes  the  110th 
on  the  list. 

The  New  Zealand  Examiner  hails  the  arrival  of  some  English 
rooks  by  the  City  of  Auckland,  whose  advent  should  now  be 
gladly  welcomed,  labouring,  as  they  do,  under  such  a  plague  of 
wireworm  and  caterpillar.  We  trust  that  they  will  quickly 
multiply  in  the  province,  where  they  must  infallibly  prove  a 
great  blessing  to  agriculturists. 

Mr.  E.  H.  Allnatt,  writing  from  Eastbourne,  states  that 
in  the  horizon,  at  the  junction  of  the  north  with  the  west, 
nearly  in  the  plain  of  the  magnetic  meridian,  a  bright  Aurora 
borealis  appeared  on  the  evening  of  the  19th  at  9.30,  at  an 
approximate  elevation  of  5°.  It  had  no  streamers,  and  was 
bounded  below  by  a  semi-spheroidal  cloud  of  black  cirro- 
cumulus,  which  cloud,  at  the  disappearance  of  the  Aurora,  rose 
quickly  above  the  horizon,  and  usurped  the  place  of  the  lenti- 
cular light.  During  the  passage  of  the  huge  chasms  in  the 
sun's  photosphere,  it  was  predicted  that  Auroras  would  be  of 
unusual  frequency ;  but,  whatever  may  have  been  the  disturb- 


ance of  the  correlative  forces,  solar  and  telluric,  the  electro- 
magnetic conditions  appear  to  have  been  comparatively  tranquil. 
The  April  of  last  year  was  much  more  frequently  visited  by 
auroral  displays  than  has  hitherto  been  the  present  month. 

We  learn  from  the  Mail  that  at  Melbourne  the  15th  of 
February  was  the  hottest  day  of  the  season.  The  thermometer 
reached  109^  in  the  shade,  and  there  was  an  overpowering  hot 
wind  blowing. 

Diamond -MDiiNG  in  Australia  appears  to  succeed.  The 
Melboui'ne  Argus  states  that  the  mail  steamer  going  this  monUi 
will  take  with  it  378  diamonds,  weighing  87  carats,  on  account 
of  the  Australian  Diamond  Mining  Company.  The  parcel  is 
the  produce  of  the  last  four  weeks*  work,  and  it  is  by  &r  the 
best  yield  that  the  company  has  yet  obtained.  Better  returns 
are  expected  as  the  mine  becomes  opened  up.  A  parcel  of 
small  rubies  go  by  the  same  mail.  If  found  saleable  in  London, 
the  company  will  be  able  to  send  larger  quantities.  The  tele- 
graph wire  has  not  informed  us  of  the  finding  of  any  diamonds 
at  Mudgee  during  the  month  beyond  those  that  have  been 
obtained  by  the  Australian  Diamond  Mining  Company.  It 
was  stated,  however,  by  the  local  paper,  early  in  the  month, 
that  there  had  been  a  marked  increase  in  the  number  obtained 
in  the  district.  Better  returns  still  would  have  been  got  but 
for  the  delay  in  the  forwarding  of  machinery  ordered  two  months 
previously,  and  which  had  only  just  arrived  from  Yictoria. 
The  people  in  the  Mudgee  district  were  very  sanguine  of  the 
place  turning  out  most  successful.  A  parcel  of  diamonds  from 
the  Cudgegong  Biver  were  received  last  week  by  Messrs.  Clarke 
&  Co.,  of  Melbourne.  The  number  of  diamonds  contained  in 
the  parcel  was  164.  These  were  in  addition  to  the  supply  that 
has  been  received  from  the  Australian  company.  The  stones 
were  quite  up  to  the  average  for  brilliancy  and  purity. 

The  steam -tug  Fuh,  L.E,,  intended  for  service  in  the  Chinese 
rivers,  and  fitted  with  the  Warsop  aero-steam-engine,  has  been 
heard  of  from  Gibraltar,  on  her  outward  voyage ;  and  her  en- 
gines seem  to  have  fulfilled,  or  even  surpassed,  all  anticipation. 
Her  captain  writes  **  the  acro-steam  system  is  invaluable  to 
us,"  and  then,  going  into  details,  he  reports  that  be  haa  care- 
fully weighed  his  coal,  and  that  he  has  had  a  consumption  of 
only  two  and  a  half  tons  in  24  hours,  working  the  vessel  against 
a  heavy  lumping  sea  that  has  severely  tried  her  capabilities. 
The  engines  of  the  Fuh.  L,E,  are  of  60-horse-power  nominal ; 
and  the  consumption  mentioned  amounts  to  somewhat  less  than 
41b.  of  coal  per  nominal  horse-power  per  hour  ;  while  101b.  per 
hour   is   considered   a   moderate   consumption  with  ordinary 
engines.     The  indicated  or  actual  horse-power  of  the  Fuk,  L£, 
amounts  to  about  thrice  the  nominal,  but  the  exact  proportion 
varies  with  differences  in   the  boiler  pressure.     As  far  as  this 
pair  of  engines  are  concerned,  it  would  seem  that  the  saving 
by  the  aero   system  is  probably  60  per  cent. — a  result  that 
becomes  less  incredible  when  we  remember  that  according  to 
those  who  have  most  carefully  studied  the  subject,  we  do  not 
obtain,  in  the  common  methods  of  generating  and  using  steam, 
more  than  about  one- eighth  of  the  power  which  the  fuel  con- 
sumed is  capable  of  yielding.     The  Warsop  system  may  be 
said  to  depend  upon  the  utilization  of  some  of  the  force  that 
would  otherwise  be  wasted,  and  the  whole  of  this  force  amounts 
to  seven-eighths  of  that  which  is  generated.     Even  if  60  per 
cent,  of  coal  could  be  saved  with  certainty,  there  would  still 
remain  a  margin  for  future  improvements,  so  that  the^  results 
obtained  with  the  Warsop  engine  are  fairly  within  the  limits 
of  what   may   be  reasonably   hoped   for    from  work    in  this 
direction.     In  the  face  of  some  opposition,  and  after  the  full 
inquiry   that   is   there  always   instituted,   a  patent   for  Mr. 
Warsop*s  invention  has  now  been  granted   for   the    United 
States  of  America;  and  patents  have  also  been  tkken  out  in 
the  principal  Continental  countries.     The  system  iff.  tSxerefore, 
fairly  launched,  and  its  value  for  marine  and  for  Stationary 
engines  has  been  brought  to  the  test  of  independesiit  open* 
mentt  \ 
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Thx  question  of  the    admisBion  of  ladies  to  the  ordinary 
classes  of  the  tTniversitj  of  Edinburgh  has  at  last  been  de- 
cided in  the  negative,  after   a  somewhat   stormy  discassion. 
As  things  now  are  in  our  medical  schools,  we  cannot  bat  be 
satisOed  with  this  resalt.    On  Taesday  week,  at  the  half-yearly 
meeting  of  the   general   connoil  of  the  University,  Professor 
Masson  moved  that  the  women  be  admitted.     Professor  Lay- 
cock  moved  an   amendment  that  they  shonld  not  be  admitted, 
and  this  was  ultimately  carried.     We  concur  in  great  measure 
in  the  following  remarks  which  fell  on  this  occasion  from  Pro- 
fessor Laycock :  —  He  said  that  Dr.  Masson  conceived  that 
there  would  be  no  difficulty  in  women  having  instrnction  in 
any  of  the  classes  of  medicine,  and  asked  if  they  did  not  get 
instruction  along  with  men  when  they  went  to  church.     But 
he  (Dr.  Laycock)  would  ask  whether,  when  they  went  to  church, 
they  heard  discussions  on  questions  which  excited  the  imagi- 
nation they   could   not  chasten,    questions   which  professors, 
addressing  men,  were  obliged  to  treat  with  great  seriousness, 
and  with  great  reticence.     It  was  said  that  male  and  female 
stndents  sat  together  in  Paris  class-rooms,  and  persons  who 
bad  been  present  reported  that  they  had  seen  nothing  objec- 
tionable.    It  occurred  to  him  to  ask,  What  did  they  expect  to 
see  P     The  danger  was  not  in  the  acts  performed  in  the  class- 
room,but  in  thethoughts  thatmight  be  excited  there.  There  coald 
be  no  more  important  topic  than  the  proper  education  of  women ; 
the  great  interests,  nay,  the  very  existence,  of  our  civilization 
depended  on  their  proper  education  ;  bat  this  proposed  medical 
education,  if  carried  out,  would  be  a  curse  to  that  civilization. 
These  were  strong  words,  but  they  were  the  result  of  long  con- 
sideration and  a  very  intimate  knowledge  of  the  subject.    Should 
they  educate  women  in  medical  knowledge  which  they  could 
prosecute  when  they  were  basely  inclined  P     The  ladies  now 
attending  the  University  had  come  with  the  purest  motives ; 
hot  how  were  they  to  ascertain  when  a  Magdalene  came  to  their 
chisses  P     Shoald  they  be  allowed  to  inquire  into  the  characters 
of  any  women  presenting  themselves  P    The  question  had  often 
been  asked,  who  were  the  women  that  would  come  to  study 
medicine  P     How  were  they  organized  mentally,  corporeally  P 
That  was  a  very  scientific  question;  but  it  was  a  practical 
question.     He  had  inquired  into  the  conduct  of  a  number  of 
medical   women   in   the  United   States  and  elsewhere,  and, 
although  there  were  a  good  many  exceptions  to  the  general 
rule,  yet  they  had  a  tendency  to  become  political  and  social 
economists  rather  than  practical  physicians,  and  in  that  capa- 
city to  discuss  questions  of  morals  which  experienced  male 
practitioners  absolutely  put  aside.     He  repeated  that  they  must 
look  at  the  matter  as  involving  deeply  the  question  of  public 
morals.     Unless  it  was  very  guardedl/*  considered,  the  Univer- 
sity of  Edinburgh  might  be  giving  currency  to  principles  and 
doctrines  of  which  it  would  have  to  be  ashamed.     With  refer- 
ence to  the  teaching  of  men  and  women  in  the  same  class,  he 
himself  would  feel  compelled  in  the  presence  of  women  to  leave 
out  a  good  deal  of  what  he  should  otherwise  say.     One  could 
say  things  to  men  separately,  or  to  women  separately,  which 
one  could  not  say  to  them  when  they  were  together.     The 
ladiefi,  no  doubt,  would  be  as  ))ure  as  angels,  but  he  could  not 
say  as  much  for  the  males.     He  knew  from  experience  that 
some  proportion  of  the  students  that  came  to  the  University 
had  prurient  thoughts,  and  were  very  apt  to  express  them. 
Was  he,  then,  to  emasculate  his  lectures  because  five  or  six 
ladies   were   present  in  the  class  P     Certainly  not.     On  the 
score  of  justice  to  the  students  he  would  not  deprive  them  of 
that  information  which  he  thought  it  was  desirable  to  give 
them.     On  these  grounds  he  would  never  think  of  admitting 
ladies  to  his  class.     With  regard  to  clinical  instruction,  he,  for 
one,  would  protest  against  having  separate  classes  in  the  in- 
firmary ;  and  as  for  teaching  men  and  women  in  mixed  classes, 
what  would  the  managers  of  that  institution  say — what  would 
the   public  sayP      Professor   Masson   would  say   that  some 
arrangement  could  be  made.     That  was  not  teaching  academi- 
cally ;  it  was  a  mere  ladylike,  sentimental  style  of  instruction. 


The  instruction  given  in  a  University  should  be  solid,  world- 
wide, truthful  teaching,  not  a  dilettante  teaching  such  as  Pro- 
fessor Masson  referred  to. 

Thb  valuable  astronomical  instruments  from  Hartwell-house 
Observatory,  the  property  of  Dr.  Lee,  deceased,  were  disposed 
of  the  other  day  at  the  rooms  of  Messrs.  Christie,  Manson,  & 
Woods,  in  King-street,  St.  James's.  The  following  were  the 
more  important  objects : — Lot  1.  The  transit  instrument,  by 
Jones,  of  Charing-cross,  5-ft.  focus  and  3f-in.  aperture, 
mounted  on  stone  piers,  fitted  with  Brazilian  pebbles,  two 
setting  circles,  a  full  battery  of  eyepieces,  and  all  necessary 
apparatus — 11  guineas  (Hodgson) ;  2.  A  sidereal  clock,  by 
Yulliamy,  of  Pall-mall,  specially  for  Dr.  Lee,  furnished  with 
mercurial  pendulum  and  Graham's  dead-beat — £25. 10s.  (Page); 
4r.  A  Gregorian  telescope,  with  5-in.  speculum  and  low  stand — 
8  guineas  (Harris) ;  5.  An  equatorial  stand,  universal,  by 
Cooke,  of  York,  for  a  6-ft.  refractor,  with  a  cast-iron  stand — 
14^  guineas  (Gibson).  Among  other  scientific  apparatus  were 
the  following : — 31.  A  42-in.  telescope,  2|-in.  achromatic  object- 
glass  by  DoUond,  with  brass  pillar  and  claw  stand,  and 
mahogany  tripod  stand  (fitted  with  divided  altitude  quadrant) 
to  match ;  the  telescope  is  fitted  with  finder,  telescopic  steady- 
ing rods,  four  Huyghenian  eye- pieces,  magnifying  40, 80, 130, 180 
diameters.  Kitchener's  pancratic  eye-tube,  magnifying  to  800 
diameters,  doable  gold-wire  micrometer,  &o.,  and  all  the  accom- 
paniments of  a  first-class  telescope,  contained  in  a  handsome 
mahogany  case — 14>^  guineas  (Handford). 

In  connection  with  the  great  Comet  of  1861,  Mr.  J.  R.  Hind 
writes  to  the  Times  to  correct  an  oversight  in  a  previous  com- 
munication. He  says : — In  my  communication  inserted  in 
your  last  impression,  I  have  inadvertently  referred  to 
the  great  comet  of  1861  as  moving  in  an  orbit  resembling 
that  in  which  the  meteors  of  the  April  period  appear  to 
revolve,  instead  of  the  first  comet  of  1861,  discovered  by  Mr. 
Thatcher,  of  New  York,  on  the  4th  of  April.  The  following 
numbers  will  show  the  degree  of  similarity : — 

Meteors.  Comet,  1861  (I). 

Perihelion diatanoe 0*955  0920 

Eooentricity    0*9829  0*9835 

'    Long,  of  perihelion 236' 243' 

Ascending  node 30 30 

Inclination 89  80 

Motion    Direct  Direct 

Period  about  415  years.    The  above  comparison  is  given  by 
Dr.  Galle,  of  Breslau. 

The  Paris  correspondent  of  the  British  Medical  Journal 
points  out  that  the  agitation  produced  in  the  medical  world  of 
that  city  by  the  recent  disturbances  in  M.  Tardieu^s  class- 
room, and  the  consequent  closure  of  the  School  of  Medicine,  is 
far  from  having  subsided.  The  students  appear  to  be  divided 
in  opinion  as  to  the  manner  in  which  M.  Tardieu  should  ulti- 
mately be  dealt  with.  At  a  meeting,  it  was  resolved  by  a 
twenty-fold  msjority  that  he  should  be  requested  to  resign ; 
while,  on  the  other  hand,  a  paper  is  being  signed  by  those 
students  who  think  that  his  resignation  would  be  "  un  fait 
regrettable."  A  movement  for  the  formation  of  a  '*  Free 
School  of  Medicine " — that  is,  one  independent  of  State 
patronage  and  control — has  been  originated.  Two  stormy 
meetings  of  students  and  professors  have  been  held;  but  as 
yet  no  definite  conclusion  has  been  arrived  at. 

An  event  of  some  degree  of  importance,  as  bearing  on  the 
higher  education,  takes  place  to-day,  when  the  examiners  to 
the  University  of  London  are  to  be  elected.  These  gentlemen 
are  not  required  to  be  members  of  the  University,  nor  even 
natives  of  England.  In  this  provision,  says  the  Lancet,  the 
University  of  London  shows  a  truly  Catholic  spirit.  That  the 
examiners  will  be  men  of  distinction  we  may  very  confidently 
predict.  There  may  possibly,  however,  be  an  undue  prepon- 
derance of  examinora  from  the  same  school,  so  as  to  lend  some 
degi'ee  of  support  to  charges  of  favouritism.     Obviously,  the 
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same  medical  school  shonld  not  furnish  hoth  examiners  in  any 
branch   of    science.     We   observe    that    there    is    a    vacant 
ezaminership  in  chemistry,  and  that  the  other  examiner  is  * 
Dr.  Odling.     Plainly,  therefore,  St.  Bartholomew's  shonld  not  , 
snpply  the  vacant  chair.  I 

It  will  be  remembered  that  on  the  13th  of  Jnly  last  a 
deputation  from  the  Council  and  India  Committee  of  the 
Society  of  Arts  waited  on  the  Dake  of  Argyll,  for  the  purpose 
of  urging  the  Grovemment  of  India  to  take  steps  for  providing 
a  D^artment  of  Agriculture  for  India.  The  Council  of  the 
Society  have,  therefore,  great  pleasure  in  announcing  that  a 
Department  of  Agriculture  and  Commerce  for  India  has  now  . 
been  established,  and  that  Mr.  Bivett  Carnac  has  been 
appointed  the  Secretary. 

An  attempt   is   being  made  to  secure  the  admission  into  ; 

the    InfEint   Orphan    Asylam,   at  Wanstead,   of  one   of  the  ' 

children  of  the  late  J.  E.  Sowerby,   the  well-known  botanical  i 

artist  and  engraver.     Mr.  Sowerby  rendered  such  excellent  ser-  ! 
vices  to  Science  that  we  trust  this  attempt  may  be  successful. 

Mr.  Sowerby  died  a  short   time  since,  after  a  brief  illness,  j 

leaving  a  widow  and  six  children,  with  but  scanty  means  of  snp-  ■ 
port  beyond  a  small  life  insurance  policy.     Proxies  may  be  sent 
to  Mr.  C.  J.  Sowerby,  54,  Lombard-street. 

A  Bill  lately  passed  by  the  Austrian  Parliament  for 
in'creanng  the  salaries  <^  the  University  professcxs  in  the 
Empire  has  received  the  Imperial  sanction. 

MJBSSBS.  A.  Ln'EBSiDE,  of  the  Boyal  School  of  Mines,  and 
H.  N.  Martin,  of  University  College,  London,  have  been 
elected  to  Scholarships  for  Natural  Science  at  Christ's  College, 
Cambridge. 

Photografhebs  generally  will  learn  with  regret  the  death  of  i 
a  distinguished  exx>onent  of  their  art,  in  M.  Niepce  de  St.  Victor. 
He  died  suddenly,  at  his  office  in  the  Louvre,  from  apoplexy,  at  ; 
mid-day  on  the  7th  inst.,  having  been  perfectly  well  in  the 
morning.  Begarding  him  as  one  of  the  most  indefatigable  and 
skilfnl  of  experimentalists,  the  PJiotoffrapkie  News  says,  he  has 
contributed  largely  to  the  progress  of  photography,  and  has,  in 
varions  instances,  been  the  originator  of  distinct  branches  of 
the  art.  He  was  unquestionably  the  practical  originator  of 
photography  on  glass  plates,  for  although  Sir  John  Herschel's 
experiments  with  glass  plates  coated  with  films  of  precipitated 
silver  were  prosecuted  in  1839,  it  was  not  until  the  introduction 
of  albumenized  plates  in  1848  that  a  practical  process  on  glass 
came  into  use.  One  of  the  most  interesting  phases  of  photo- 
graphy with  which  M.  Niepce  de  St,  Victor's  name  is  asso- 
ciated is  heliochromy,  which,  since  the  earlier  labours  of  Bec- 
querel,  he  has  made  almost  entirely  his  own,  some  of  his 
examples  having  been  exhibited  in  the  last  international  exhi- 
bition in  Paris,  affording  an  opportunity  to  the  public  of 
examining  photographs  in  colour,  a  privilege  which  had  before 
been  only  accessible  to  a  favoured  few.  Amongst  the  processes 
out  of  the  beaten  path  of  photography  with  which  M.  Nibpce 
de  St.  Victor's  name  is  associated,  we  may  mention  photo- 
engraving; experiments  with  salts  of  uranium  as  photographic 
agents;  experiments  with  what  he  termed  "stored-up  light," 
and  other  new  actions  of  light ;  photography  without  salts  of 
silver,  and  various  other  processes  in  the  by-paths  of  photo- 
graphy. M.  !Ni5pce  de  St.  Victor  was,  at  the  period  of  his 
death,  seventy-two  years  of  age. 

Messbs.  Loyell  Bbevb  &  Co.  are  about  to  issue  an 
English  edition  of  M.  Baillon's  great  treatise,  L'Hietowe  des 
Plcmtes.     The  first  part  is  promised  for  October. 

Ak  error  having  been  detected  in  the  letter-press  of  the 
Synopsis  of  the  Extinct  Batrachia  and  Reptilia  of  North 
America,  by  Professor  Edward  D.  Cope,  it  will  be  necessary  to 
cancel  and  replace  one  of  the  forms.  The  author  has  therefore 
sent  out  a  notice  requesting  those  who  have  copies  of  Part  I. 
to  return  them  to  him,  237,  Dock-street,  Philadelphia,  U.S. 


The  part  will  be  returned  eorrected,  and  all  postal  expeases 
borne  by  the  author. 

The  Silk  Supply  Association  are  very  hopeful  of  sucoeed- 
ing  in  establishing  the  easy  practicability  of  silk  culture  in  this 
country  and  the  colonies.  It  asks  such  of  those  gentlemen  who 
are  willing  to  assist  it  in  its  efforts  as  have  mulbeny-trees,  to 
send  small  supplies  of  leaves  occasionally  to  the  secretsiy,  at 
65,  Moorgate-street.  According  to  our  oontemporaty  the 
Garderiers'  Chronicle,  the  Science  and  Art  Department  of  the 
South  Kensington  Museum  has  placed  at  the  disposal  of  the 
Association  a  room  for  the  purpose  of  rearing  the  silkworms 
during  the  ensuing  months  of  May  and  June. 

The  large  number  of  one  hundred  and  sixty-two  graduates 
received  their  diplomas  last  month  at  the  Jefferson  Medical 
Collie,  Philadelphia.  This  is  the  first  occasion  of  confeirisg 
diplomas  since  the  opening  of  the  college. 

A  VEw  full  chair  has  been  created  in  the  Medical  D^yartment 
of  the  University  of  Pennsylvania,  to  be  entitled  Professorship 
of  Clinical  and  Operative  Surgery,  and  Dr.  D.  Hayes  Agnew, 
late  Demonstrator  of  Anatomy,  w^  be  invited  to  fill  it 

It  is  now,  says  a  contemporary,  ascertained  that  Dr.  Munck, 
the  Swedish  naturalist,  is  one  of  the  many  victims  of  Lopez. 
He  was  detained  in  prison  for  some  time,  and  then  executed. 
His  collections  have  been  saved,  and  are  on  their  waj  to 
Stockholm. 

The  following  resolution  was  passed  at  a  committee  of  the 
Council  of  the  Boyal  Astronomical  Society,  held  on  the  8th  of 
April : — "  Besolved, — ^That  the  Fellows  be  informed  that  there 
is  a  possibility  of  the  Grovemment  providing  means  of  tranaitto 
and  from  stations  on  the  Mediterranean  for  about  sixty  observers, 
who  may  be  willing  to  take  part  in  the  observation  of  the  total 
eclipse  of  December  22,  1870;  and  that  persons  urilh'ng  to 
undertake  a  portion  of  the  observation,  on  a  plan  to  be  arranged 
by  the  Council,  be  invited  to  send  their  names  to  the  secretaries, 
and  also  to  state  the  branch  of  observation  which  they  would 
be  prepared,  or  prefer,  to  undertake,  and  the  instruments  they 
would  be  willing  to  contribute."  The  names  of  those  who  are 
willing  to  take  part  in  the  observation  of  the  eclipse  should  be 
sent  in,  if  possible,  before  the  next  meeting  of  the  Council  of 
the  Society,  May  13. 

The  conversazione  given  on  Saturday  night  at  the  Boyal 
Society  by  the  president.  General  Sir  Edward  Sabine,  has,  to 
some  extent,    redeemed  the  repute  of  soir^  of  this  kind. 
Among  the  subjects  of  scientific  interest  the  oc^leotion  shown 
by  Dr.   Carpenter  and  the  experiments  by  Mr.  C.  F.  Varley 
were  the  most  conspicuous.     The  greater  portion  of  the  room 
adjoining  the  entrance-saloon  was  taken  up  with  illustrataons 
of  the  animal  life  of  the  deep  sea,  including  Echinodermata, 
Sponges,  and  Foraminifera.     Gteneial  Sabine  seemed  perfectly 
delighted  with  what  Dr.  Carpenter  caUs  the  beauties  of  the 
ocean.     Some  of  the  forms,  when  minutely  examined,  reveal 
structures  of  the  finest  delicacy  imaginable.     Inglefield's  hy- 
drostatic steering  apparatus  was  remarkable  on  account  of  the 
power  which  it  evidently  gave  to  the  man  at  the  hdm.  Several 
other  instruments  and   models   of  engineering  interest  were 
shown.      The  dark-room  was  occupied   by  Mr.  Cromwell  F. 
Varley,  the  electrician,  whose  experiments  drew  oouffidenibfe 
attention.     Grassiot,  Grove,  Tyndall,  and  the  Earl  of  Caitlineei 
were  unanimous  in  their  approbation  of  Mr.  Varley's  tfffiHis 
and  success.      He  exhibited  some  striking  phenomena  in  a 
Gkissler's  tube,  which  reminded  one  of  the  8treamer$  and  for- 
mation of  the  Aurora  borealis.     An  exhausted  tube  was  placed 
over  the  poles  of  a  powerful-  electro-magnet  and  a  current  oC 
electricity  sent  through.    The  inside  of  the  tube  presented  fiie 
usual  brilliant  violet  glow  around  the  negative  pole,  and  a  dif- 
fused feeble  light  throughout  the  tube,  until  the  magnet  was 
excited.     Then  the  diffusion  disappeared  and  a  luminoas  acdL 
was  formed  joining  the  two  poles  of  the  magnet,  and  ezfeeiidiag 
even  beyond  the   negative-pole.      Gassiot  and  Fiftokflr^  n* 
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searcb.ee  on  the  same  subject  hare  some  years  ago  shown  that 
there  exists  a  connection  between  magnetism  and  the  discharge 
in  YRcno.  Mr.  Yarley's  experiments  on  Saturday  went  to 
show  that  the  laminous  arch  is  hollow,  and  that  it  can  be  in- 
tercepted by  a  solid  substance.  He  argues  that  incandescent 
matter  is  projected  from  the  negative-pole,  but  controlled  as  to 
its  course  by  the  magnetic  rays. 

The  following  is  a  reawme  of  the  courses  of  lectures  on 
Physical    and    Natural    Science    about    to    be   delivered    at 
Oxford : — The  Savilian  Profeasor  of  Geometry  (Mr.  H.  Smith) 
will  lecture  on  "  Geometry  of  Three  Dimensions"  on  Wednes- 
days and  Saturdays,  at  nine  a.m.,  commencing  April  80.     The 
Professor  will  also  lecture  informally  on  Tuesdays  and  Fridays, 
at  eleven.     The  Sedleian  Professor  of  Natural  Philosophy  (Mr. 
Price)  will  lecture  on  "  Elasticity  and  Problems  in  Applied  Ma- 
thematics "  on  Tuesdays  and  Thursdays,  at  one,  commenciDg 
April  28.     The   Professor   of  Experimental   Philosophy  (Mr. 
Clifton)  will  give  practical  instruction  in  the  methods  of  weigh- 
ing and  measuring.     The  Professor  of  Geology  (Mr.  Phillips) 
will  lecture  on  the  "  Fossils  in  the  University  Museum "  on 
Mondays  and  Wednesdays,  at  twelve,  commencing  Monday, 
May  2.     The  Professor  will  also  be  happy  to  meet  students  in- 
formally in  the  Museum  on  Tuesdays  and  Thursdays,  at  twelve. 
The    Professor    of   Mineralogy    (Mr.    Story -Maskelyne)    will 
lecture  on  minerals  of  various  classes  on  Tuesdays  and  Fridays, 
at  half-past  seven  p.m.,  commencing  Friday,  April  29.     The 
Professor  of  Chemistry  (Sir  B.  Brodie)  will  see  students  on 
Saturday,  April  30,  from  eleven  to  twelve.     The  Demonstrator 
in  Chemistry  (Mr.  Wyndhara)  will  lecture  on  the  "  Methods  of 
Yolametric  Analysis,"  in  connection  with  a  practical  class,  on 
Mondays,  Wednesdays,   and  Fridays,  at  eleven,  commencing 
Monday,  May  2.     Practical  instruction  will  also  be  given.  The 
Lin  acre  Professor  of  Anatomy  and  Physiology  (Dr.  EoUeston) 
will  lecture  on  "  The  Nervous  System  "  and  on  "  Classification." 
The  lectures  on  the  Nervous  System  will  be  given  on  Satur- 
days, at  one ;  those  on  Classification  on  days  to  be  hereafter 
fixed.     The  course  begins  on   Saturday,  April  80.     The  Pro- 
fessor of  Botany  and  Baral  Economy  (Mr.  Lawson)  will  lecture 
on  "  Structural  Botany  "  on  Mondays,  Wednesdays,  and  Fri- 
days, at  one,  commencing  Wednesday,  April  27.     He  will  also 
lecture  on  the  Principles  of  Classification  and  Economic  Botany 
on  Tuesdays  and  Thursdays,  at  one,  commencing  Thursday, 
April  28.     The  Professor  of  Zoology  (Mr.  Westwood)  will  be 
happy  to  see  students  who  may  desire  to  work  at  the  inverte- 
brated  classes.     He  will  also,  in  conjunction  with  the  Professor 
of  Botany,  make  afternoon  excursions  during  the  term. 


ORIGINAL  COMMUNICATIONS. 


[Under    this   head    we    propose  to    publish  Papers  oommnnioated 
specially  to  the  pages  of  this  JoumaL] 

NOTES  ON  THE  NOMENCLATUEE  OF  INGENTTE 

(INTRUSIVE)  ROCKS. 

BY  6.   H.  KINAHAN.  H.B.I.A.,  £TC. 

N  a  recent  number  of  the  Geological  Ufagazme 
(vol.  vii.  p.  103),  Mr.  G.  Poulett  Scrope  called 
attention  to  a  most  important  subject  to  the  geolo- 
gist, namely,  the  varying  mineral  and  chemical 
divisioxi  of  rocks  attempted  to  be  forced  into  the  science  of 
geology  by  some  of  the  geologists  of  the  present  day.  Mineralo- 
gists may  adopt  these  divisions  if  they  think  proper,  but 
geologists  cannot,  if  they  intend  their  science  to  remain  pure ; 
as  their  science  is  the  study  of  rock  petrologioally  or  in  rock 
masses,  and  not  lithologically  or  by  their  varying  mineralogical 
oomposition.  To  simplify  the  study  of  ingenite  rocks  ought 
apparently  to  be  the  aim  of  every  geologist.  This,  however, 
can  never  be  accomplished  if  a  false  classification  is  adopted. 


Another  innovation  that  seems  now  to  be  in  fashion  is  ^^^ 
invention  of  new  names,  or  the  adoption  of  names  that  have  ^^ 
special  merit  to  recommend  them,  thereby,  instead  of  simplify- 
ing the  science,  making  confusion  doubly  confused.  Mr.  David 
Forbes  some  time  since,  in  the  Geological  Magazine  (vol.  iv. 
p.  49),  pointed  out  the  barbarous  uses  to  which  geological  names 
may  be  put,  and  perhaps  I  may  be  allowed  to  call  attention 
to  two  names  lately  attempted  to  be  introduced  into  the 
nomenclature,  more  especially  as  in  addition  to  their  want  of 
merit  they  are  pernicious.  Among  the  ancient  ingenite  rocks, 
intermediate  between  the  "greenstones,"  or  basic-rocks,  and 
the  **  felstones,"  or  acid-rocks,  is  a  class  partaking  more  or  less 
of  the  nature  of  both,  and  having  very  similar  relations  to 
them  as  those  that  the  "  greystones  "  of  Scrope  have  to  the 
Tracky  tes  and  Dolorytes  among  the  modern  or  volcanic  ingenite 
rocks ;  for  these  rocks  the  term  Porphyrite  is  to  be  adopted. 
Many  geologists  believe  the  names  Porphjrry  and  Porphyrite 
to  be  synonymous;  this,  however,  is  not  to  be  the  case,  but 
the  latter  is  to  be  confined  to  "  quartzless  rocks,"  "  usually  of 
a  dark  colour,  having  a  felsitic  matrix  containing  individual 
crystals  of  felspar,  mica,  or  hornblende."  Cotta,  who  seems  to 
be  the  first  to  propose  this  name  for  these  rocks,  thus  recom- 
mends (P)  it.  ''  The  <name  of  porphyrite  refers  to  a  texture 
which  is  not  cm  essentiaZ  feature  of  these  rocks,  and  tlie  jporphy' 
rites  a/re  not  ahooAfs  i/nfact  porphyritic."  Thus  we  find  that  a 
name  which  has  a  special  reference  to  the  porphyritic  character 
of  rocks  is  to  be  applied  to  a  class  of  rocks  that  often  have  not 
this  character.  Moreover,  these  rocks  as  a  class  are  not  quartzless, 
for  although  those  belonging  to  the  newer  PalaBOzoic  epoch  may 
in  general  be  quartzless,  yet  the  older  PalsBozoic  basic-felspathic 
rocks  nearly  always  contain  more  or  less  quartz.  It  may  be 
said  that  this  class  of  rocks  wants  a  name.  If  they  do,  why 
not  use  the  term  Enrite,  specially  invented  for  and  given  to 
them  half  a  century  ago  by  D'Aubuisson  on  account  of  their 
fusibility  P  The  other  objectionable  name  is  Mica^trap,  Cotta's 
definition  for  this  class  of  rocks  is  *'  compounds  of  mica  and 
felspar  without  marked  porphyritic  texture.  They  contain  no 
quartz  unless  quite  exceptionally."  This  definition  is  that  of 
the  rock  called  Minnette,  and  why  change  the  latter  name  for 
one  that  is  objectionable  P  as  Trap,  according  to  the  Swedish 
geologists,  from  whom  we  received  the  name,  is  a  variety  of 
dolory  te,  a  compact  blackish-coloured  rock,  composed  of  felspar 
and  pyroxene.  Some  British  geologists  use  the  name  mica- 
trap  while  describing  varieties  of  dioryte  and  doloryte,  and 
although  in  the  latter  case  lithologically  they  may  be  correct, 
yet  petrologioally  they  are  not,  as  the  rocks  so  called  are  por- 
tions of  dylas  or  masses  of  doloryte  that  in  these  places  are 
more  or  less  micaceous,  consequently  not  correctly  a  petro- 
logical  or  geological  division,  but  rather  a  lithplogical  or  a 
varying  mineral  and  chemical  division  for  a  portion  or  portions 
of  rock-masses. 


THE    SULPHUR-BEDS  OF  CALIFORNIA. 

|HE  production  of  solphur  and  manufacture  of  its 
compounds  in  California  are  rising  in  importance. 
The  chief  supply  of  the  world  is  obtained  from  the 
sides  of  Mount  Etna,  in  Sicily,  and  that  State  used 
the  Sicilian  brimstone  until  lately.  Now  the  sulphur-works  on 
the  shore  of  Clear  Lake  produce  four  tons  a  day,  as  much  as 
the  coast  can  consume.  The  freight  from  the  Mediterranean, 
the  increased  charge  on  account  of  the  combustible  nature 
of  the  material,  and  the  necessity  of  keeping  large  stocks  on 
hand,  so  as  to  prevent  any  disturbance  of  trade  in  case  a 
cargo  should  be  delayed  or  lost,  give  decided  advantages  to  the 
home  manufacture. 

The  Sicilian  brimstone  cannot  be  had  in  California  for  less 
than  four  cents  per  pound,  and  the  domestic  article  is  sold  for 
three  and  a  half  cents.  Clear  Lake  occupies  the  crater  of  an 
extinct    volcano,   and  the  evidences  of  volcanic    action  are 
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abundant  in  the  Ticinitj.  The  triangle  formed  hj  the  lake, 
the  Geysers,  and  St.  Helena — each  aboat  twentj-five  miles 
from  the  other  two — ^abonnds  with  volcanic  scoria,  trap,  lava, 
obsidian,  tnfa,  warm  springs,  and  other  remains  of  eruptions, 
and  signs  of  subterranean  heat  at  no  great  distance  from  the 
surface. 

The  sulphur-bed  of  Clear  Lake  is  about  eight  miles  from  the 
southern  end,  on  the  eastern  shore,  only  a  few  hundred  yards 
from  the  water.  There  is  a  bank  resembling  ashes,  in  which 
there  are  numerous  alkaline  and  sulphur  springs,  and,  also. 
Tent  holes  from  which  sulphurous  fames  escape.  These  holes 
are  surrounded  by  beautiful  crystals  of  pure  sulphur  deposited 
from  the  fumes  rising  from  below.  The  earth,  containing  about 
fifty  per  cent,  of  sulphur,  is  placed  in  an  iron  retort,  which  is 
heated  to  a  high  temperature,  so  that  the  sulphur  is  driven  off 
in  fumes  into  a  receiver,  where  it  settles  in  a  liquid  form,  and 
runs  out  into  pine  boxes,  2  ft.  long  and  1  ft.  square.     It  is  as 


pure  as  the  Sicilian  brimstone ;  but  the  latter  comes  in  sticksi 
which  are  more  convenient  for  handling,  when  small  pieces  are 
wanted. 

The  lump  sulphur  is  used  chiefly  ^or  making  powder  and 
sulphuric  acid,  which  last  is  employed  in  making  blue-stone, 
giant  powder,  nitric  acid,  and  muriatic  acid,  and  in  refining 
gold  and  silver.  The  consumption  of  sulphuric,  nitric,  and 
muriatic  acid  on  the  coast  amounts  to  2,000,000  lb.,  and  the 
entire  demand  is  supplied  by  home  manufacture. 

Lately  the  production  of  flowers  of  sulphur  has  been  com- 
menced at  Clear  lake.  The  fumes  passing  off  from  the  retort, 
instead  of  being  carried  into  a  small  hot  receiver  as  for  brim- 
stone, are  led  into  a  large  cool  chamber,  in  which  they  condense 
into  a  flaky,  snowlike  condition.  This  form  of  sulphur  will  be 
needed  in  large  quantities  next  spring  and  summer,  as  a  cure 
for  the  mildew  which  attacks  the  vines,  and  did  great  damage 
in  many  of  the  vineyards  last  jeajr.-r-AUa,  Odlifomia. 
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Kune. 

Ckmntry. 

How  obttinad. 

Where  plaoed  IB  Oardeos. 

2  Monflons  (Oris  mnaifflon)    

1  Bengaleae  Leopard  Cat  (Felis  Bengalends) 

2  Brazilian  Caiaoaras  (FolyboroB  BraailieiiBiB)    

1  Chimanango  (Milvago  ohimango)  

1  Chilian  Sea  Eagle  (GeranoaStos  agoia) 

1  Rose-created  Cockatoo  (Cacatua  Molncoensifl) 

1  Indian  Python  (Python  molanu)    

1  Guatemalan  Amazon  (Chrysotis  Goatemala)    

1  Angnlated  Tortoise  (Testudo  angolata) 

1  Stanley  Crane  (Tetrapteryx  paradifleos)    

2  Secretary  Yiiltnres  (Serpentarins  reptiliTomB) 

1  Cretan  Goat  (Oapra  beden)  i    

Bom  in  the  Menagerie 

Sheep-sheds 
Camivora-dens 
Falcons*  Aviaiy          ' 
Winter  Aviary 
Ynltnree'  Aviary 
Parrot-honse 
Beptile-hoofle              | 
Parrot-boose 

India 

Bnenos  Ayres  

Ditto 

Ditto 

MolaooaB 

India 

Central  America  . . . 

Africa   

Sonth  Africa    

Ditto 

On  approval 

Presented  by  G.  Wilks,  Esq.,  C.M.Z.S.  .. 

Ditto 

Ditto 

Presented  hy  Dr.R.  S.  Peart 

Presented  by  Mr.  E.  Chimpson 

Parchaaed 

Ditto 

Ditto 

Deposited  by  E.  0.  Blake,  Esq 

Ditto 

Bom  in  the  Menagerie    

Eastern  Ayiary 

Ditto 

Goat-sheds 

ANIMALS  AS  FELLOW-BOARDEES. 

BY  F.  J.  VAN  BEITBDEN. 

In  TmauE  Pabts. — Pakt  I. 

PAPER  by  M.  P.  J.  van  Beneden  was  recently  read 
before  the  Belgian  Academy,  on  what  he  termed  the 
commensalisme,  commensiolity,  or  literally,  common- 
tdbleiame  of  animals,  describiag  the  habits  of  crea- 
tares  who  may  be  said  to  board  together,  bat  whose  association 
is  distinct  from  that  of  victim  and  parasite. 

Every  fish,  ho  says,  is  a  living  and  moving  territory,  on 
which  a  faana  is  developed  possessing  special  interest.  When 
a  small  animal  claims  to  profit  by  the  tins  of  one  larger  than 
itself,  accompanies  it  in  its  chase,  and  picks  ap  spoils  which 
the  larger  one  disdains  or  abandons,  we  see  none  of  the  motives 
which  characterize  parasitism.  Even  when  one  resides  npon 
the  other,  it  frequently  does  not  deserve  the  term  which  is 
applied  to  it.  It  is  not  rare  to  find  loyal  companions  by  the 
side  of  generous  hosts,  rendering  service  in  retarn  for  the  hos- 
pitality they  receive.  The  parasite  makes  it  his  business  to 
live  at  the  expense  of  another ;  the  associate  is  simply  a  table 
companion.  When  a  whale  is  covered  with  barnacles,  who  can 
say  that  these  Oirripeds  are  parasites  P  They  merely  ask  of 
their  colossal  companion  a  lodging-place,  and  they  are  not 
more  dependent  npon  him  than  coach  travellers  or  railway 
passengers :  they  feed  themselves  on  their  journey.  Leeches 
behave  quite  differently :  temporarily  attached  to  the  skin  of 
their  host,  they  sack  his  blood,  and  drop  off  after  their  meal, 
that  they  may  conveniently  digest  it.  They  are  not  deemed 
parasites,  because  they  leave  their  host  daring  the  intervals 
between   their  meals ;    but    this    is    an    erroneous    opinion ; 


e  Hale.  $  Female. 

for  they  are  true  parasites,  as  the  bamaclea  are  true  com- 
panions.       * 

There  are  many  animals  living  in  common  whose  relation  to 
each  other  is  not  well  appreciated,  and  it  will  not  be  nninter- 
esting  to  glance  at  these,  and  endeavour  to  form  a  notion  of 
the  ties  that  unite  them.  We  do  not  mean  to  speak  of  those 
associations  which  are  known  as  flocks  and  troops,  composed  of 
individuals  of  the  same  species  united  for  defence  or  attack;  or 
of  different  sexes,  neuters,  workers,  soldiers,  &c.,  which  belong 
to  the  same  family.  Our  purpose  is  with  associations  of  dif- 
ferent species  whose  members  bring  together  their  energy,  their 
intelligence — I  might  say,  their  capital,  and  become  fellow- 
boarders,  living  on  terms  of  perfect  equality ;  although  it  is 
not  uncommon  to  see  the  strong  nse  up  the  weak,  or  the  evil- 
disposed  slip  in  amongst  peaceful  communities.  The  sea-bed 
has  its  bravoes  and  Jiers-a-&ra«. 

Amongst  fellow-boarders  we  see  some  that  preserve  all  their 
independence,  and  who,  at  the  least  cause  of  discontent,  break 
the  connection,  and  seek  their  fortunes  elsewhere.  They  are 
recognized  by  their  apparatus  for  fishing  and  travelling,  which 
they  never  put  aside.  Others  install  themselves  npon  their 
neighbours,  throw  away  all  their  travelling  gear,  make  them- 
selves comfortable  by  a  change  of  toilet,  and  renounce  for  ever 
their  independent  life.  Their  lot  is  fixed  to  the  qreatore  that 
carries  them.     They  are  permanent  fellow-boarde 

Let  us  consider,  first,  free  fellow-boarders, 
fellow-boarders   in  different   classes   of  the   ani 
Sometimes  they  sit  on  the  back  of  a  neighbo 
they  go  in  at  his  month,  and  follow  the  route  of 
sometimes  they  take  refuge  nnder  his  cloak, 
instance  belonging  to  this  first  category  is  affo 
graceful  fish,  the  Donzella,  which  makes  its  abod 
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of  a  Holothuria.*  The  Donzella  is  elongated  like  an  eel,  and 
BO  compressed  that  it  has  been  compared  to  a  sword.  It  is 
found  in  different  seas  with  precisely  the  same  habits.  The 
fish  lodges  in  the  •digestive  cavity  of  its  companion,  and, 
without  regard  for  the  hospitality  it  receives,  takes  its  share  of 
everything  that  enters.  It  makes  use  of  a  generons  aoqaainto 
ance,  who  can  collect  food  better  than  itself.  The  HolothnrisB, 
or  sea-cncnmbers,  are  excellent  fishers,  and  we  often  find  in 
them,  side  by  side  with  the  Donzella,  who  are  probably  gluttons, 
prawns  and  pea-crabs,  who  come  for  their  part  of  the  spoil. 
Hy  friend  0.  Semper  has  seen  sea-cncnmbers  in  the  Philip- 
pines who  were  not  bad  imitations  of  an  hotel  famished  with  a 
iahle  d^hSie. 

In  the  Indian  seas  a  fish  is  found  known  as  Oxiheles  hm* 
hricoides,  modestly  lodged  under  a  star- fish  (Aste^'ias  discoidee), 
and  taking  advantage  of  its  fishing  powers.  In  Brazil,  a 
Siluroid,  of  the  genus  Platystoma,  a  clever  fisherman,  thanks 
to  his  numerous  lines,  lodges  very  small  fish,  which  were  for  a 
long  time  supposed  to  be  its  young.  It  was  thought  the  female 
kept  her  young  in  her  month,  as  the  marsupials  keep  their 
infants  in  a  pouch ;  but  it  is  now  known  that  they  are  adults 
and  completely  developed,  but  instead  of  living  by  their  own 
labours,  they  prefer  to  lodge  in  the  mouth  of  a  good-natured 
neighbour,  and  take  tithe  of  the  food  that  comes  in.  This 
little  fish  has  received  the  name  of  Stegophilua  insidius.  We 
see  that  in  the  animal  kingdom  it  is  not  always  the  big  which 
make  use  of  the  little. 

Dr.  Sleeker,  an  able  naturalist  who  has  rendered  good  service 
to  science,  makes  us  acquainted  with  an  association  of  a  still 
more  remarkable  character — that  of  a  Crustacean  who  makes 
use  of  a  fish, — the  black  StromcUee  of  the  Indian  seas  lodges  in 
in  its  mouth  a  Gymothoa,  who,  if  not  well  adapted  for  catching 
his  prey  in  a  free  state,  is  perfectly  organized  for  swallowing 
what  comes  to  him  in  this  position.  In  the  China  seas  Dr. 
Collingwood  found  an  anemone  not  less  than  two  feet  in 
diameter,  in  whose  interior  lively  little  fish  resided,  the  name 
of  which  he  did  not  know ;  and,  without  quitting  our  shores, 
we  may  observe  an  elegant  jelly-fish  {Ghnjsaora  isocela  P) 
sheltering  many  young  scad  {Garama  trachwtui),  which  surprise 
US  by  swimming  out  from  the  body  of  their  host. 

It  is,  however,  amongst  the  Crustaceans  that  we  shall  find 
the  most  remarkable  examples  of  firee  fellow-boarders.  The 
Crustaceans  comprise  lobsters,  crabs,  cray-fish,  and  legions  of 
small  animals  who  act  as  the  sanitary  police  of  the  shores,  and 
purify  their  waters  of  organic  matters  that  would  otherwise 
corrupt  them.  They  are  not  like  the  insects,  variegated  and 
glittering  in  colour;  but  their  forms  are  robust  and  diverse, 
and  they  often  please  by  some  special  attraction.  Among  these 
Crustacean  free-boarders  one  of  the  most  interesting,  though 
one  of  the  least,  is  that  tiny  crab,  the  pea-crab,  which  lives  in 
mussel-shells,  and  has  been  wrongfully  accused  of  injuring  the 
quality  of  their  hosts  as  food.  They  have  been  very  numerous 
this  year,  but  cases  of  mussel-poisoning  have  not  been  more 
common  than  usual,  and  when  such  effects  occur,  it  is  the 
mussels  themselves  Uiat  are  to  blame.  They  produce  a  bad 
effect  on  some  persons  by  idiosyncracy — we  know  the  word 
though  we  do  not  know  the  thing.'  For  what  reason  do  these 
small  crabs,  the  Picnotheras  of  naturalists,  which  are  not  found 
elsewhere,  inhabit  these  bivalve  mollusks  P  The  ancients,  who 
knew  the  pea-crab  of  Pinna,  thought  that  the  mollusks  having 
no  eyes  were  glad  to  avail  themselves  of  the  good  sight  of  the 
crabfl.  These,  like  other  Crustaceans  of  the  same  rank,  carry 
on  each  side  of  the  carapace,  at  the  end  of  a  movable  support, 
a  charming  little  globe,  furnished  with  hundreds  of  eyes,  which 
they  can  ^rect,  as  an  astronomer  turns  his  telescope,  to  any 
part  of  the  firmament.     What  cannot  be  doubted  is,  that  the 


>  In  ft  note,  ^>  ^^i^  Beneden  uyi  natarallBto  have  long  known  theM  fisbei  m 
Pi«raaf«n.  Thoy  are  allied  to  (eoi«tM)  Ophidiom,  eeUpoat  or  barboU,  and  aand- 
eel— lUiea  wbieh  are  fwj  diMiimlar.  It  ia  the  aand-eel  pactioolar^  the  Donaella 
is  said  to  be  like.— Bd.  .  ^    .. 

>  Particalar  moaieU  often  prodase  poitonooa  effects  on  persons  with  whom  this 
spreies  of  food  nsoally  agrees.  This  probably  arises  from  a  particalar  state  of  the 
iao!loak  r»ther  than  of  the  person  thej  injare.— Bn. 


little  intruders  live  on  good  terms  with  the  mussels,  and  if  the 
latter  supply  a  convenient  and  safe  lodging,  they  on  their  side 
profit  largely  by  the  morsels  which  fall  from  the  claws  of  their 
guests,  who  are  well  placed  and  well  provided  with  prey-catching 
apparatus.  Snugly  seated  in  their  living  house  at  Uie  bottom 
of  the  sea,  they  possess  a  movable  lair  which  the  mussel  carries 
about,  and  they  can  choose  the  best  moment  for  attack,  and 
fall  upon  the  enemy  unawares. 

Pea- crabs  are  found  in  all  seas,  and  in  a  gpreat  number  of 
bivalve  mollusks ;  the  North  Sea  even  containing  a  large  sort 
of  mussel,  Modiola  papiuina,  found  in  deep  and  difficultly-acces- 
sible spots,  which  always  contains  a  couple  of  pea-crabs  as 
large  as  a  hazel-nut.  The  great  Avicula  (AvtGtda  TnargarUifera) 
which  furnishes  the  oriental  pearls,  also  lodges  pea-orabs  of  a 
particular  species,  and  it  is  not  impossible  that  these  oreatnres, 
and  similar  fellow-boarders,  contribute  to'  the  formation  of  the 
gems,  since  these  objects,  so  highly  prized  for  feminine  decora- 
tion, are  only  the  results  of  vitiated  secretions,  most  often 
produced  by  wounds.  We  have  opened  hundreds  of  these 
Aviculas,  and  have  never  found  them  destitute  of  their  crabs, 
many  of  which  we  placed  long  ago  in  the  Museum  of  Natural 
History  in  Paris. 

We  also  find  pea-crabs  in  the  great  clams  Tridacna  gigas, 
whose  shells  might  serve  for  a  henitier  in  the  churches,  and  no 
doubt  they  would  be  discovered  in  many  bivalves  not  yet  con** 
sidered. 

On  the  coast  of  Peru  there  is  a  little  crab  which  lives  under 
rather  different  conditions.  He  chooses  not  a  bivalve  moUnsk, 
but  a  sea-urchin,  lodging  in  its  anus,  ready  to  seize  any  creature 
who  may  be  attracted  by  the  excreta.  There  is  likewise  a  small 
crab,  Hopalocarcvnus  maraupUdis,  which  dwells  amongst  the 
depUis  of  the  thick  branches  of  a  coral  found  in  the  Sandwich 
Islands,  and  is  at  last  completely  inclosed  in  the  dividing 
stems. 

An  association  of  a  different  kind,  and  the  nature  of  which 
is  difficult  to  appreciate,  is  that  of  a  little  crab,  the  turtle  crab 
of  Brown,  found  in  the  open  sea  on  the  carapace  of  sea-turtles, 
and  sometimes  on  sea- weed  {facus).  The  sight  of  this  crab  is 
said  to  have  given  confidence  to  Columbus  eighteen  days  before 
his  discovery  of  the  new  world. — The  Student, 


A  GEOLOGICAL  DREAM  ON  SKIDDAW. 

BY  J.  CLIFTON  WABD,  P.G.S. 

In  Tokbb  Pakts.— Pakx  m. 

|0B  a  vast  period  did  this  ocean  prevail,  and  then  for 
as  vast  a  period  unsettled  movements,  during  which 
nearly  the  whole  of  England  was  brought  above 
water,  and  much  previously -deposited  matter  swept 
away,  while  life  itself  underwent  a  slow,  though  complete* 
change.^ 

Finally,  the  south-east  of  England  alone  became  sea.'  The 
climate  seemed  warm,  or  sub-tropical,  and  currents  bore  into 
this  ocean  Gulf  fruits  and  fragments  of  trees  from  some  not 
far-distant  spice  islands.'  Monkeys  and  other  mammals  in- 
habited the  land,  crocodiles  dwelt  in  the  creeks,  turtles  crept 
along  the  sea-shore,  serpents  lurked  in  the  forests,  and  sharks 
innumerable  thronged  the  sea. 

Once  more,  however,  a  cold  period  returned,*  which  was  suc- 
ceeded by  another  warm  and  genial  age,  when,  at  first,  a  long 
island,  or  continental  isthmus,  separated  a  northern  from  a 
southern  gulf,  while  afterwards  nearly  all  but  the  southern  edge 
of  England  was  above  water,"  that  part  being  occupied  by  estu- 
aries with  scattered  islands.  Now  flourished  forests  of  oak,  elm. 


»  Interrsl  between  the  end  of  the  Seoondery  end  eonunenoemeat  of  theTertier/. 

*  Lower  Boeene  period.  >  Fossil  fruits  of  the  Isle  of  Bheppj. 

*  Middle  Boeene.  »  TTpper  Boeene  period. 
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^teeA,  fin.  And  piDei,  nm<mg  wbieh  wandtfred  carious  and  j 
antique  maannalfl,  tome  Dnittog  the  ebaraeien  of  the  rfaiooeeroa 
and  the  bone/  aofiie  more  like  ibe  modem  tapin/  and  yariooa 
rather  forma,  wbile  tiger-like  eanuTores*  roamed  tbe  forests  finr 
tbetr  pny» 

Bo,  I  saw  in  my  dream  tbat  eentnries  after  centuries  roUed 
on,  England  became  wboUj  dry  land/  old  life  died  oot  and  new 
appeared,  an  early  form  of  elepbant,**  and  tbe  deer  tribe,  witb  t 
a  tbree-toed  bone/^  and  otbera,  taking  tbe  place  of  the  former  | 
inbabitants,  and  forming  links  between  them  and  those  to  ! 
come.  Bot  cold  again  set  in,"  and  drove  many  of  them  farther  | 
sontb  into  warmer  dimes.  | 

A  long  period  elapsed,  tbe  eastern  parts  of  Norfolk  and  Sof-  I 
folk  sank  beneath  the  sea ;"  warmth  once  more  retamed ;  the  ; 
elephant  and  rhinoceros,  tapir  and  horse,  ranged  tbe  country ;  | 
tigen  and  bean  roamed  OTer  tbe  land,  and  hippopotami  waded  ; 
in  tbe  riwen. 

Long  did  this  condition  of  things  last,  during  which  time, 
and  for  the  long  ages  preceding,  in  which  the  greater  part  of 
England  bad  been  above  water,  the  atmosphere  was  working 
steadily  yet  sorely  in  wearing  down  the  solid  land.  Bain, 
snow,  and  ice  all  helped  in  tarn.  Streams  and  rirera  carried 
away  the  loosened  material  and  deposited  it  in  the  sea.  Tbe 
waves  swept  off  what  the  atmosphere  detached  from  the  c?ifis 
above.  Yalleys  of  great  width  and  size  were  slowly  carved 
out.  Here,  hard  rocks  resisted  the  weathering  influence  to  a 
great  degree;  and  there  soft  materials  were  with  ease  re- 
moved, and  wide-spread  plains  formed.  In  one  part,  rugged 
and  mountainous  scenery  was  elaborated ;  in  another,  smooth 
and  undulating. 

But  yet  again  the  climate  changes,  and  snow-capped  moun- 
tains and  ice 'Covered  country  succeed  to  genial  warmth.^  Many 
of  the  inhabitants  of  land  and  ocean  retreat  southwards ;  others, 
such  as  the  elephant  and  the  rhinoceros,  become  adapted  to  the 
cold  by  assuming  woolly  coats.  Over  the  frozen  plains  which 
these  inhabit  range  large  oxen,  bisons,  and  reindeer,  while  cave- 
bears  and  hyenas  leave  their  dismal  haunts  to  roam  in  search 
of  food. 

Now,  however,  a  change  comes  over  the  country  of  a  nature 
not  seen  for  many  an  age.  Slowly  and  quietly  the  whole  land 
sinks  down  beneath  the  ocean,  excepting  qaite  the  sontbern 
part,  and  the  higher  points  of  the  present  Wales  and  Camber- 
land.  In  these  last  spots  occur  groups  of  islands,^' each  a  little 
nursery  of  icebergs. 

As  the  land  once  more  rose  to  nearly  its  former  level,  the 
glaciers  again  for  a  time  filled  the  valleys,  deepened  and 
scooped  them  out,  wore  down,  smoothed,  and  scratched  the 
solid  rocks  over  which  they  flowed,  and  still  further  polished 
the  country.  The  animals  which  had  retreated  southwards  on 
tbe  sinking  of  the  land  now  gradually  return,  and  with  them, 
traversing  the  plain  connecting  England  with  the  Continent, 
comes  man,  rude  in  the  arts,  using  flint  implements,  liying  on 
the  produce  of  the  chase,  and  maintaining  an  active  warfare 
with  the  beasts  of  the  land. 

Smaller  and  smaller  grow  the  glaciers  of  Wales  and  Cumber- 
land, and  many  a  hollow,  occupied  and  formed  by  them,  becomes 
the  nestling-place  of  some  smooth  and  mountain-reflecting  lake. 
The  never-ceasing  action  of  atmosphere  and  sea,  aided  by  a 
slight  depression  of  land,  next  severs  England  from  the  neigh- 
bouring continent,  and  man,  though  savage  first,  and  as 
untamed  as  the  wild  beasts  he  bants,  becomes  slowly  civilized 
by  contact  with  more  advanced  races,  who  seek  out  this  island 
home,  and  who  absorb  or  drive  away  the  weak  and  savage 
aborigines ;  in  this  way,  rude  stone  implements  give  way  to 
those  of  metal ;  cave  dwellings  to  rudely -built  huts ;  and  agri- 


*  Fftlsotberiom,  Aaoplotheriam.        7  Lophiodon. 

*  HjaBD-Mlon.  *  Meiooene  period, 
^^  MAHtodon.                                          11  Hippothenum. 

II  tJpp«r  Meiooene.  ^  Fleiocene  period. 

i«  Pieittooen<>. 

1*  Thas  Bkiddaw  And  Saddlebaok,  in  CnmberUnd,  probably  were  ialande  eepa* 
rated  from  the  main  mMi  farther  Boath  bj  a  «ea-8trait,  now  Keiwiok  Ydle. 


eoltnre  ia  introdneed  among  thoae  who  hitherto,  had   lived 
solely  by  the  cfaaae. 

As  time  wore  on,  I  seemed  to  watch  the  gradnal  develop* 
ment  of  man's  mental  capacitiea ;  but  long  ere  his  present 
state  waa  reached,  I,  long  time  enchanted  by  the  sight  of 
changes  so  many  and  so  vast,  awoke,  and  starting,  foond 
myself,  with  evening  shadows  billing,  still  on  Mount  Sktddaw. 
Thence  I  hastened,  my  mind  all  eager  to  see  if  these  things 
were  so ;  and  soon  I  saw  rocks  formed  of  ancient  mud  contain- 
ing mummies  of  lowly  organisms,^^  beds  of  ancient  lava  and 
ash,^  roots  of  old  volcanoes  ;'^  namerons  wide  and  de^  valleys^ 
the  result  of  ages  of  atmospheric  wear  and  tear ;  hollows  now 
filled  by  lakes  ;^  and  rocks,  smoothed,  polished,  rounded,  and 
scratched,  as  ice  alone  can  do.^  And,  as  I  thought  on  these 
things,  Chancer's  wise  saying  came  to  my  mind^ 

"  Many  men  smin  that  in  swereniiigeB*' 
There  n'is  but  fables  and  lesinges ; " 
But  menne  maj  some  sweven  seene 
Which  hardely  "  that  false  ne  hene. 

— Pamplilet,  puhlUhed  by  Truhner  §f  Co. 


A  NOTICE  OP  EEGENT  OBSERVATIONS  ON  AMOEBiB 
AND  MONADS  BY  EICHABD  GEEBF  AND  L. 
CIENKOWSKL 

BT  HBKKT  S.  FBIPP,  KJ). 

Ih  TfinsE  Paets. — ^Pakt  IL 

|N  the  question  of  tbe  casual  connection  between  life 
and  organization  introduced  by  Hazley  in  his  pre* 
fatory  remarks,  I  shall,  if  time  admits  say  a  few  words 
after  we  have  become  acquainted  witb  the  new  species 
of  land  Amcabaa  described  by  Dr.  Greef.  Suffice  it  here  to 
say  that,  without  straining  the  terms  of  Huxley's  own  definition 
of  AmoebsB,  organizations  of  a  very  definite  kind  may  be 
claimed  for  animals  which  possess  a  nucleus  and  contrsLciile 
vesicle,  and  present  an  approach  to  a  sexual  mode  of  repro- 
ducUou,  besides  multiplication  by  division  of  substance. 

In  his  Hunterian  Lectures  (1868),  Huxley  specially  mentions 
the  nucleus  and  contractile  vesicle  of  Amcalxe,  their  multiplica- 
tion by  fissure,  and  by  a  low  form  of  sexual  reproduction.  The 
Amcaboid  stage  of  the  Gregarinida,  ending  in  an  encysted  eoa- 
dition,  in  which  reproduction  by  pseudonaviculas,  is  also  main- 
tained by  Huxley.  The  observations  of  Greef  considerably 
augment  our  knowledge  of  structural  changes,  and  of  the  mode 
of  reproduction  of  tbe  Amoebeo,  and  tend,  as  I  think,  to  modify 
the  broad  assertion  that  these  animals  have  no  organisation  in 
the  strict  sense  of  the  word. 

To  Dr.  Greefs  account  I  shall  now  direct  your  attention. 

And  first,  in  respect  to  their  habitat  and  mode  of  life. 
Dr.  Greef  finds  these  animals  very  commonly  present  in  sand, 
and  at  the  root-fibres  of  mosses,  grasses,  and  other  plants 
which  grow  in  shallow  mass  upon  stones,  rocks,  walls,  house- 
roofs,  trees,  &c.,  that  is,  upon  a  firm  bottom.  They  appear, 
therefore,  in  exactly  the  same  places  as  the  Arctiscoidae,  wheel* 
animalcules,  angnillulinsB,  &c.,  e,  g,,  in  the  sand  onder  thin 
liverworts  and  lichens,  and  are  found  generally  in  company  with 
these, — may  therefore  be  sought  for  wherever  these  creatares 
are  found.  Dr.  Greef,  however,  has  often  searched  for  them  in 
vain  where  the  above-mentioned  animals  exist  in  abandaaoev 
while  at  other  times  a  numerous  population  of  Amoebae  is  to  be 
seen  under  every  moss  examin^.     The  conditions  favonrabla 

M  8\iddaw  alatet,  eontaintna  graptoHtee. 

n  The  so  oilled  **  Green  Slatee  and  Porphyriea,"  arooad  Borrovdale,  Thirl. 
mere,  Ae. 

I*  Ore«a«toBe  of  Cast'.e  Head  and  dykee. 

M  Many,  if  not  all,  of  the  ezUtintr  lakee  of  Oomberiaad  are  "  roek-baaoM,** 
though  the  old  sites  of  manjr  morame-dammed  takes  maj  eaeilf  be  tnusad^  tih* 
lakes  haWni;  been  drained  br  the  oattiag  throagh  of  the  moraines. 

M  The  rocks  of  Borrowdale,  St.  John's  Valley,  fte. 

n  Breams.  *>  ijxagt.  »  Cefiaislf. 
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to  their  presence  Dr.  Greef  has  not  been  able  to  determine  with 
accuracy,  bat  considers  that  a  position  exposed  to  the  san,  and 
the  greater  or  less  abundance  in  the  earth  of  small  Diatomace» 
and  other  Algae,  which  naturally  constitute  their  chief  aliment, 
must  materially  influence  their  presence.   As  to  their  condition 
of  Hfe,  these  AmoebsB,  living  generally  in  company  with  Arc- 
tiscoidsa,  must  share  in  common  with  them  the  power  of  with- 
standing a  high  degree  of  dryness  for  a  long  time.     The  nature 
of  their  habitat  renders  it  certain  that  a  rapid  drying-up  of 
the  earth  or   sand,  especially  in  summer,  .must  often  occur, 
daring  which  the  active  life  of  the  Amoeba)  is  interrupted — 
that  is  to  say,  the  creatures  become  torpid,  just  as  the  Arctis- 
coidaB  do,  a  fact  which  Dr.  Greef  has  shown  in  an  essay  on 
these  latter  animals  (2nd  vol.   of  Schnltze's  Archiv),     Their 
ix>wer  of  retaining  life  is  indeed  wonderful.     The  outer  tough 
coriaceous  but  transparent  layer  draws   together  as  the  sur- 
rounding  medium  becomes   drier,  and  thus  protects  the  inner 
aoftet  granular  parenchyme  from  drying  up.     In  this  perfectly 
motionless  and  apparently  lifeless  state,  the  creatures  are  met 
with  ia  drf  sand,  from  the  particles  of  which  they  are  scarcely 
to  be    distinguished.     But  by  moistening  the  sand  in   which 
they  may  have  dried  up  thus  for  months,  they  regain  quickly 
an  active  existence. 

The  following  species  are  described  by  Dr.  Greef : — 
Amceha  ierricola.    The  adult  animal  measures  0*35  to  0*4  mm. 
in  greatest  diamet6r=-,?^  to  -^  English  inch. 
A,  6r0wj?e»=-g^  to  -^^  inch  in  size. 
A.  granifera^-f^  inch. 

These  two  species  are  probaUy  only  young  ■peoimens  in  early 
stages  of  deyelopment. 
Amceha  gracilis.     Wormlike  in  form,  about  -^^  inch  long. 
A,  Amphizonella.     Dr.  Greef  conaiders  this  creaturH  to  be 
rather   a  new  genus  altogether,  of  which  he  describes  the  fol- 
lowing species,  viz. : — 

Amphizonella  violacea.     Measuring  about  ^^  inch. 
A.  digitata,     -^-^  inch. 
A,  flava,     -g^  inch — adult  size. 

These  species  will  be  characterized  after  we  have  given 
(jrreef'B  description  of  his  typical  Amoeba  terricola. 

This  creature,  found  in  dry  earth  and  sand,  looks  exactly 
like  a  small  particle  of  grit  or  silex,  having  a  dull  glassy  sur- 
face, and  a  number  of  short,  stiff,  knoblike  protuberances  on 
its  external  surface.  The  body  is  of  irregular  shape,  and 
divided  by  clefts  or  fissures ;  it  contains  in  its  interior  a  num- 
ber of  yellow  or  brown  coloured  granules,  which  are  seen  in 
pretty  aotive  motion,  streaming  hither  and  thither  as  they  are 
impelled  by  the  movement  of  the  contractile  sarcode.  The 
locomotion  of  this  land  Amoeba  differs  strikingly  from  that  of 
the  water  species.  Its  external  transparent  ectosarc  is  of  a 
much  firmer  and  tougher  consistence  than  that  of  the  water 
Amoeba,  and  the  contraction  of  this  ectosarc  is  much  more 
powerfnl.  The  knotty  protuberances  do  not  spread  with  a 
smooth,  flowing  motion  like  the  projected  masses  of  the  water 
Amoeba,  but  remain  stiff.  The  outer  surface  is  wrinkled  into 
folds,  meeting  and  crossing  each  other  when  the  animal  col- 
lects its  endosarc  into  a  globular  mass  of  comparatively  small 
siae  (as,  for  instance,  when  resisting  the  pressure  of  the  covering 
glass),  exhibiting  great  contractile  power.  After  a  moment  of 
rest,  the  animal  projects  its  sarcode  in  a  broad  stream  towards 
some  point  of  its  periphery,  while  at  the  opposite  point  the 
sarcode  contracts  and  governs  the  direction  of  the  forward 
moTement  until  the  animal  falls  over  by  change  of  its  centre  of 
gravity,  and  thus,  by  a  series  of  rolling  movements,  it  makes 
its  way.^  The  projected  arms  appear  to  seek  the  free  spaces 
between  the  particles  of  earth  or  sand  in  which  the  creature  is 
moving^  and  thus  the  direction  of  movement  follows  the  line  of 
least  resistance.     The  movement  results  from  the  strong  con- 

1  Thia  moTomeBt  osnnot  be  oftU.ed  creeping.  When,  by  a  ebftnf  e  of  centre  of 
grsTitj,  the  animid  n^  orer,  the  firm  protiu>eraooe9  do  not  jield  or  flatten,  bat 
pfvsent  bloated  enda,-  on  which,  as  on  points  of  leTerage,  the  creatare  ia  upheld 
la  its  voUing  gait  backwurde  or  fortrardfl.  The  moTement  is  often  very  aoiive,  and 
oairied  on  with,  energy  and  grace. 


traction  of  the  ectosarc  at  the  point  opposite  to  that  of  the 
yielding  surface,  which  allows  the  endosarc  to  be  pressed  for- 
wards. During  these  movements  the  whole  of  the  interior  can 
be  seen  in  turn,  and  peculiarities  of  structure  are  thus  best 
observed. 

The  distinction  between  the  tough  ectosarc  and  semi-fluid 
inner  mass  is  much  more  marked  in  land  than  in  water  species 
of  AmoebsB.  Greef  remarks  that  the  body  must  be  composed 
of  two  kinds  of  plasm  greatly  varying  in  consistence  and 
physical  appearance;  the  outward  hyaline  ectosarc,  firm  in 
substance,  the  inner  mass  soft  and  granular. 

Wallich  and  Carter  have  noticed  a  similar  differentiation 
even  in  water  species.  Wallich  distinguishes  the  outer  and 
inner  portions  as  ecto  and  endo  sarc,  but  appears  not  to  have 
found  any  differentiation  of  contractile  capacity  or  physical 
constitution.  Carter  recognizes  a  difference  of  substance  and 
property  between  the  outer  and  inner  sarcode.  In  the  clear 
ectosarc,  which,  according  to  Carter,  has  a  distinct  membranous 
envelope,  he  places  the  locomotive  and  prehensile  power,  whilst 
in  the  soft  endosarc  he  recognizes  a  loose  movement  of  the 
organic  particles  on  each  other — i.e.,  a  rolling  movement. 
Carter  also  considers  that  the  ectosarc  is  chemically  as  well  as 
physiologically  different  from  the  endosarc,  having  found  that 
the  ectosarc  turns  purple  on  application  of  iodine. 

In  fresh-water  Araoebss,  the  inner  sarcode  is  often,  during 
forward  movement,  projected  through  the  outer  rind  to  its  very 
edge.  This  is  not  the  case  with  the  land  Amoebae.  The  layer 
of  ectosarc  forming  the  boundary  of  the  advancing  mass  shows 
a  deep  border  of  dear  nnwrinkled  yielding  saroodey  whilst  the 
portion  of  ectosarc  at  the  opposite  side  of  the  body  is  contracted 
ipto  firm  folds ;  the  endosarc  takes  at  first  no  active  part  in 
contraction,  but  is  impelled  forwards  as  the  advancing  front 
yields  and  spreads  out.  The  ectosarc  alone  performs  the 
functions  of  muscle-envelope,  such  as  is  seen  in  Mollosca.  In 
comparison,  therefore,  with  the  sarcode  of  the  water  Amcebae, 
this  ectosarc  shows  an  advance  in  special  function  approaching^ 
that  of  muscle. 

Is  this  enveloping  ectosarc  invested  with  membrane  P  Greef 
maintains  that  it  is  not,  and  further  that  its  inner  surface  or 
border  is  not  sharply  defined,  or  separated  from  the  inner 
sarcode.  The  lines  and  folds  seen  on  the  exterior  are  occasioned 
by  the  compression  resulting  from  the  construction  of  the 
ectosarc,  which  Greef  conceives  to  have  acquired  a  muscular 
character,  though  not  strictly  possessing  the  appearance  of  a 
muscle  substance.  The  reactions  of  acids,  alkalies,  iodine,  &c.,. 
do  not  indicate  the  existence  of  any  membrane.  The  inner 
mass  is  a  granular,  soft  protoplasm,  not  contractile.  In  it  are 
seen  transparent  vacuoles,  either  in  bubbles  or  cavities  filled 
with  fluid.  These  are  of  various  size,  and  change  place  quickly 
under  pressure  of  contractile  action.  They  sometimes  run 
together,  forming  a  large  bubble,  at  other  times  break  up  intot 
a  number  of  smaller  ones.  When  the  creature  is  motionless,  a 
large  bubble  will  slowly  work  its  way  to  the  periphery,  then 
break  into  a  group  of  smaller  vesicles  which  gradually  unite 
again  into  a  bubble  of  the  original  size.  They  can,  therefore^ 
have  no  membranous  wall,  and  are  not  contractile. 

In  the  endosarc  are  found  other  contents — diatoms  and  algse^ 
taken  in  as  food.  Besides  these  there  are  seen  highly-coloured 
yellow  or  brown  particles  which  have  often  a  distinct  form,  and 
contain  a  distinct  nucleus.  Sometimes  these  particles  are 
agglomerated  together,  and  the  whole  group  is  surrounded  by  a 
clear  space.  Sometimes  a  diatom  or  alga  is  included.  Greef 
thinks  these  coloured  particles  subservient  to  digestion  of  food^ 
and  compares  them  with  the  yellow  cell-like  bodies  of  many 
lower  animals  (so-called  liver  cells) — in  any  case  they  are  not  a 
portion  of  the  reproductive  system. 

Other  crystalHne  particles  are  also  seen,  wluch  Greef  con* 

siders  to  be  excretion.     Auerbach,  Wallich,  Carter,  and  others,. 

'have  seen  the  same  kind  of  particles  in  all  Amoebse  and  certain 

Bhizopods. — Proceedings  of  the  Bristol  Naturalists*  Society^ 

vol.  iv.  part  2. 


SCIENTIFIC   OPINION. 


[ifrii  tr,  un. 


1 


KXPEEIMBNTAL  KAra-GAUGBS,  BOSTON  BESBEVOIE.  BOTHBEHAM,   T0EK8HIBB. 


10  ft.      „ 

d 

15  ft.      „ 

20  ft.      „ 

f 

25  ft.      „ 

n  BobiiiKii'B 

0  „  „  {Quest  i  Cbrimoa)     i 

q  Thermoinetjta 

r  Office 

8  Water  Compuiy'H  Indioktor. 


SCIENTIFIC   OPINION. 


EOTHERHAM    EXPBBIMBNTAL    RAIN-GAUGES. 


DESCaiPTION  OP  THE  EOTHERHAM  EXPERI- 
MENTAL RAIN-GAUGES. 
BY  G.  I.  STMoua,  r.K.s. 
B^^nlUBIKG  tba  last  four  jeora  a  seriea  of  gauges,  novel 
K  SflJM      ^*'^>  ''*  ixanj   respects,  nniqne  in  coastractioii  and 
BjEMI     design,  have  been  in  continnons  operatioDou  a  piec« 
of  slevated  gronnd  on  the  oatakirts  of  one  of  onr 
uorthem  manDraotDriug  towns — Rotherbam,  in  the  soathern 
pottion  of  the  West  Biding  of  YotkBhire. 

The  precise  position  is  on  the  groDiid  coretiag  the  rewrvoir 
vhieh  sappliea  the  town  nith  water;  the  snrface  is  therefore 
perfecttj  level,  clear  of  trees,  and  (as  shown  on  p.  386)  above 
the  roofs  of  all  sarroiinding  houses.  The  onlj  oly'ect  rising 
above  the  anrface-Iev el  being  the  tall  indicator^  belonging  to 


^  Tt  mmj  aot  ba  minin  to  AiplsLa  thk  iadiator,  » therq  »r«  muij  pnrpoaM  for 
vfaich.  uid  pUoei  irh&re,  it  nj^atit  be  atsfnllj  nqplajad.  It  ooatiit*  of  4  iqaAred 
pold  kbotit  40ft^  lone,  viLh  im^  orofti'tArt  fuGAiad  on  uit*piH  r^ruthA  Dpp«r 
»t  of  gnTi.  •bolt  lint  tha  pals  ii  sroHgd  b;  bwbanltl  buri,  pioJHtiaji  tram 
»JteniBiB  aidtUf  at  tv;h  Toot  ol  beirht.  LiiidB  the  reieTToIri  ud  rtfitinfr  on  ibt 
WAtflT  in  it,  is  ■  large  flt»t»  from  wnicti  m  lopjf  iron  rod  putAa  Ibrough  itiiplft. 


the  reservoir,  marked  ■,  and  which  we  may  as  well  state,  once 
foT  all,  has  nothing  whatever  to  do  with  the  rain-ganges. 

At  the  meeting  of  the  British  Association  held  at  Birnting- 
ham,  it  was  suggested  that  eiperiments  should  be  made  as  to 
the  relative  indications  of  ordinarj  horizontal- mouthed  rain- 
gauges,  and  of  others  speciallj  constraoted  with  their  receiving 
sarfaces  inclined  to  the  horizon,  and  kept  towards  the  ifind  by 

A  month  or  two  later,  B.  Chrimes,  Esq.,  of  Rotherham, 

offered  to  pay  for  any  appatatas  which  might  be  required,  to 
obtain  from  the  local  authorities  permission  to  nse  the  reservoir 
incloBure,  and  to  carry  on  any  observations  thoaght  desirablo. 
We  need  hardly  say  that  this  handsome  offer  was  cheerfully 
accepted,  and  the  construction  of  the  fuUowing  instraments  iras 
decided  npon. 

■  idsL    Tha  pDiltlaDaf  tbiinroH-bir,  [)i(rFf>«e,  >ha*i  the  doplh  arwitarln  tba 


SCIENTIFIC    OPINION. 


lAfiaa,  U70. 


FiYE-MouTHED  Gauge,  fig.  1  (marhcd  g  in  view  and  ground 
jilan). — This  iuBtrument  cloaelj  reaembles  one  conatract^d  more 
than  thirty  years  since  for  Frofexaor  Phillips's  experiments  at 
York.  It  hae,  as  its  name  implies,  fire  dietincl  fnnaels,  each 
liaving  a  separate  receptacle  for  the  rain  collected.  One  of 
these  fiinnela  has  its  orifice  horizontal,  the  other  fonr  hare  their 
orifices  vertical,  and  face  the  cardinal  points.  Therefore,  if 
rain  falls  perpendienlarlj,  a  colleota  the  whole,  and  b,  c,  s,  e, 
collect  nothiDg.  If  B,  c,  s,  e,  are  rMpeotivelj  supposed  to  be 
the  months  facing  S.,  W.,  N.,  and  B.,  and  rain  falls  from  the 
N.  at  oo  angle  of  45°,  eqnal  qnantitiea  will  bo  collected  by  the 
faunela  a  and  s;  if  the  quantities  collected  by  these  two 
fanoels  are  nnequol,  the  ratios  of  the  amounts  collected 
enable  one  readily  to  calcnlate  the  altitadinal  angle  at  which 
the  shower  has  fallen.  A  similar  method  applies  to  the  aereral 
vertical  months,  so  that  by  this  instrument  the  angle  both  of 
altitade  and  azimuth  whence  the  rain  has  fallen  can  be  deter* 
mined. 

iNCLiNltD  Gauges,  fig.  Q  {and  ft,  i,  h,  I  in  vi'w  and  plan). 
— Of  theae,  one  only  (46°)  was  originallj  snggeated,  but  three 
wereaddedsabseqnently,  so  that  there  are  DOW  four  ;  the  months 
being  inclined  to  the  horizon  22J°,  45°,  67^°,  and  90° ;  the 
originttl  45°  gft^a  ia  tho  ons  repreaented  by  fig.  Z  It  will  b« 
sepn  to  consist  of  a  stout  post  d,  aapporting  a  pivot  at  c,  on 
which  all  the  upper  part  rotates ;  the  mouth  a  is  permanen.tly 
inclined  45°  to  the  horizon,  and  it  is  kept  face  to  the  wind  by 
a  powerfal  wedge-shaped  vane,  b.  The  other  inclined  gauges 
only  differ  from  the  one  represented  in  the  angle  of  the  orifice, 
which  of  course  in  the  case  of  that  at  90°,  is  actoallj  vertical. 

TlPPIMG-FOHNBLLED  Gauoe,  fig.  3  {m  vi  view  mid  plan).-^It 
is  evident  that  the  maximum  amount  shoold  bo  collect«d  by  a 
gauge  kept  both  in  altitude  and  azimuth  exactly  at  right 
angles  to  the  path  of  the  rain.  2fone,  however,  bnt  those  who 
have  tried  it  can  imagine  how  difficult  it  ia  to  effect  this  even 
approiimately.  Some  idea  thereof  may  be  formed  from  the 
aonexed  engraving,  which  repreaenta  the  instrument  in  its 
present  form;  a  is  the  reoeiving  snrface,  which  ii  rigidly 
attached  to  a  horizontal  axle,  through  the  eitremitiea  of  which 
pass  two  levers  B  >',  having  at  x'  a  pair  of  vanes  coaaterbaUneed 
by  tile  sliding  weights  c;  both  tbimb  and  ooantecpoMea  onn  ba 
clamped  on  any  part  of  tJia  levers,  so  as  to  enable  the  observer 
infinitely  to  vary  their  power  over  a.  Of  coarse,  everybody 
seea  at  once,  that  in  a  dead  calm  the  rods  b  b  will  be  vntioal, 
and  the  mouth  of  the  gange  horizontal ;  if  any  wind  ariaes  it 
will  act  upon  the  vane  F,  and  bring  the  gauge  into  position ; 
then  the  fans  b'  will  be  driven  back  by  the  wind,  and  the 
fontiel  A  will  rise  to  meet  the  rain ;  in  the  case  of  a  hurricane 
the  levers  would  become  almost  horizontal,  and  the  month  of 
the  gaugs  vertical. 

It  was  found,  however,  that  some  further  steadying  was 
required,  to  enable  the  apparatus  to  meet  the  complication 
arising  from  the  continuing  impetus  of  tho  raindrops  during 
a  Inll.  This  has  been  mitigated,  if  not  entirely  overcome,  in  a 
very  ingeoiona  manner.  A  weight  n  waa  firat  added,  set  on  at 
Dot  quite  a  right  angle  to  the  levers  b  b',  and  then  there  was 
added  thereto  a  brass  tube  B  b,  ineloaing  a  glass  one  containing 
mercury ;  over  the  axial  point  of  the  glass  tube  there  is  a 
bridge,  having  a  small  holein  the  bottom,  as  in  fig.  4.  When  the 
month  A  is  tilted  np,  the  mercory  passes  over  the  bridge  into 
the  small  end,  which  thus  becomes  the  heavier,  and  it  is  only 
as  it  gradually  ruoa  bank  through  the  small  hole  that  the 
funnel  A  ia  able  to  resume  its  horizontal  position. 

The  above,  with  the  addition  of  a  small  Kobinson's  anemo- 
meter (n),  were  the  instruments  originally  started. 

Snbseqnentlj,  not  only  have  the  three  inclined  gauges 
already  mentioned  been  added,  bnt  also  a  larger  anemometer 
(a),  a  vane  (p),  thermometers  (q),  an  office  (r),  and  a  dozen 
gauges  at  different  heights  above  the  ground,  viz.,  two  at  each 
of  the  following,  1  ft.  (a),  5  ft.  (6),  10  ft.  (c),  15  ft.  (d),  20  ft.  (e), 
and  25  ft.  {/).  Duplicates  are  placed  at  each  height,  in  order 
to  compare  monthly  and  daily  readings. 


Lastly,  with  a  view  to  securing  perfect  accuracy  in  all  the 
meaanrements  (even  to  0001  in.),  each  gauge  was  numbered, 
a  duplicate  series  of  cans  were  provided,  and  similarly  nam- 
bered  and  adjusted,  till  their  weights  were  all  identical.  One 
set  of  cans  is,  therefore,  always  in  the  ganges,  and  the  other 
set  in  a  box  prepared  for  them.  When  an  observation  has  to 
be  taken,  all  that  has  to  be  done  out  of  doors  is  to  exchange 
the  cans.  The  fall  onea  are  then  taken  into  the  office  and 
placed  on  the  weighing-machine,  fig.  5,  which  is  provided  with 
weights,  B  for  each  O'lOin.  and  a  sliding  one  c  for  tho  fractional 
parts,  the  steel-yard  d  being  divided  to  show  by  simple  in- 
spection each  thousandth  of  an  inch. — BrUith  Bain/all,  1869. 


REVIEWS   OF  BOOKS. 


THE  handsome,  chivalrous,  and  enterprising  Basque  race, 
inhabiting  the  south-west  eomer  of  Franea  and  the  adja- 
oent  portiati  of  Spain,  have  long  afibrded  a  bone  of  conten- 
tion to  •Momfa,  and  a  problem'  roost  difficult  end  moat  complex. 
Their  language,  customs,  and  physiognomy  distingauh  them 
from  the  inhabitants  of  all  other  conntries;  and  as  yet  the- 
labonra  of  Humboldt,  d'Abbadii!,  Iinciea  Bonaparte,  Pntnn 
Bey,  Michel,  and  others  have  not  resnitcd  in  any  very  saUafac- 
tory  theory  of  their  origin.  The  language  has  been  studied 
with  considerable  snccesa  ;  the  customs  - —  fast  disappearing 
since  the  revolution — are  by  no  means  well  knat^u;  and 
Basqne  craniology  may  be  nn hesitatingly  said  to  be  yet  utterly 
unreliable.  The  admiitnre  of  other  racea  is  the  great  iji  IE  cult j 
from  au  ethnological  point  of  view ;  and  this  difficulty  certainly 
obtains  to  a  very  considerable  extent.  Several  different  theories 
have  been  proposed  regarding  the  origin  of  the  Basques ;  the 
two  beet  are,  perhaps,  that  of  Humboldt,  which  refers  them  to 
an  ancient  Iberian  race,  and  that  of  d'Abbadi^,  which  regards 
them  as  presenting  a  "faciei  Africanua."  Unfortunately,  it  is 
exbvBely  qneationable  whether  any  distinct  race  ever  occupied 
Iberia;  and  the  difficulties  introduced  by  the  Africao  theory 
will  ba  «rident  to  the  ethnologist.  The  notion  that  the  Basques 
and  the  Finns  are  the  remnants  of  Touranian  aborigines  is 
oert^alj  fascinating,  bnt  terribly  vagne.  The  Bascnes  ore 
usually  described  as  dark  ;  but  fair  hair  and  blue  eyes  are  very 
common  in  the  neighbourhood  of  St.  Jean-Fied-de-Port  and 
other  inland  districts,  where  admixture  of  other  races  wonld  not 
be  specially  expected.  Regarding  the  hair  and  complexion  of 
Basques  (as  also  of  Cagots),  tiie  most  diametrically  oppastto 
accounts  have  been  published,  owing  chiefly  to  too  hasty  gene- 
ralization. 

The  work  of  M.  Blad^  is  just  what  was  most  needed  iu  the 
present  state  of  these  questions.  Five  hnndred  and  fifty  large 
octavo  pages  of  serried  criticism,  original  observation,  clear 
expose,  and  ample  reference,  afford  the  student  a  moat  satis- 
factory and  thorough  groundwork  for  judging  the  hasty  gene- 
ralizations of  which  the  Basques  are  the  perpetnal  victims. 
The  author  strictly  applies  the  inestimable  principle  of  pro- 
ceeding from  the  known  to  the  unknown,  and  throngh  Philolj^, 
History,  Anthropology,  Toptmymie,  Droit  Coutumier,  Numis- 
matics, &a.,  he  endeavours  to  obtain  snre  footing  at  far  as  m^y 
be,  while  he  refrains  from  iotrodnoing  any  hypothaaia  of  hia 
own.  Such  a  work  necessarily  crosses  vested  interesta  and 
long-admired  opinions,  and  U.  Blod^  has  already  met  severe 
treatment  at  the  hands  of  one  or  two  critics.  Biegarding  this, 
it  should  be  observed  that  small  errors  of  detail  are  nnavoidablo 
in  a  work  like  that  of  M.  Blade's,  and  that  two  qneatione  must 
be  considered  regarding  the  oriticisms,  vix.,  wheUier  they  are 
correct,  and  whether  they  concern  the  main  points  of  the  work. 
M.  Blades  name  is  already  well  known  in  France  as  that  of  a 
most  conBoientions  inveatigator,  and  his  present  work  form?  ^n 
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finasaallj  Talaable  contribntion  to  Frencb  science.    A  sliort  ' 
appendix  in  repljr  to   any  noticeable  criticisms  will  soon  be 
issued  to  accompany  the  work. 


A  Quids  to  the  Study  of  Insects,  and  a  Treatise  on  those  Injuri- 
ous and  Beneficial  to  Crops.  By  A.  S.  Fackabd,  Jun., 
M.D.  Concluding  Parts,  VITI.,  IX.,  and  X.  Salem. 
1869. 

WE  have  now  before  ns  the  concluding  three  parts  of 
Packard's  Guide  to  the  Study  of  Insects ^  and  have  the 
pleasure  of  saying  that  they  fully  sustain  the  opinion  we  have 
more  than  once  expressed  of  this  admirable  work.  They  con- 
tain the  completion  of  the  great  Coleopterous  division,  followed 
by  the  Hemiptera,  Orthoptera,  and  remaining  orders.  In  the 
classification  of  some  of  the  orders  the  author  has  introduced 
<$ertain  modifications  which  appear  to  be  judicious.  They  are 
in  some  cases  original,  and  in  others  founded  on  arrangements 
suggested  by  eminent  European  naturalists.  The  book  bears 
unmistakable  evidence  that  it  is  the  production  of  a  true, 
hardworking  entomologist,  who  has  himself  observed  what  he 
-describes.  It  is  therefore  of  far  more  value  to  a  student  than 
any  of  the  mere  compilations  so  often  put  forward  as  popular 
handbooks  could  be.  The  book  is  excellent  in  every  branch  of 
information  concerning  insects,  but  is  especially  to  be  com- 
mended for  its  copious  remarks  on  embryology,  which  is  per- 
liaps  the  most  important  part  of  the  science. 
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It  is  diftinetly  to  be  borne  in  mind  thut  we  do  not,  by  inBerting  letters,  conyey 
liny  opinion  favourable  to  their  contents.  We  open  our  eolanna  to  all,  without 
leaning  to  any ;  and  thus  supply  a  channel  for  the  publication  of  opinions  of 
all  shades. 

No  notice  whatever  will  be  taken  of  anonymous  communications. 

We  cannot  undertake  to  return  rejected  communications. 


On  Vblocipbdestrianism. — From  W.  J.  Babkas,  M.E.CS.  Eno., 

L.B.C.P.  LoND. 

Sir, — ^There  is  an  old  saying  which  runs  thus,  "  What  is  one  man's 
meat  is  another  man's  poison,"  that  may  be  with  great  propriety  be 
applied  to  all  forms  of  bodily  exoeroise.  Every  one  knows  the  powers 
of  endarance  differ  in  different  people ;  one  person  may  be  able  to  endure 
almost  any  amount  of  severe  bodily  exertion,  while  another  cannot, 
but  soon  succumbs,  not  perhaps  from  want  of  inclination,  but  from  the 
exhaustion  of  the  nervous  force  supplying  his  muscular  system,  or 
perhaps  from  some  defect  in  his  frame. 

To  a  great  number  of  people,  however,  a  certain  amount  of  exercise 
is  a  great  benefit,  strengthening  them  and  causing  their  health  to  be 
better,  but  the  reverse  is  the  case  in  those  to  all  appearance  may  be 
healthy  but  have  lurking  in  them  some  disease  whioh  is  at  present 
latent  and  only  requires  oertain  impulses  to  render  them  progressive 
and  place  their  lives  in  danger  as  phthisis,  certain  forms  of  heart 
disease,  &c.  It  is,  therefore,  clearly  to  be  deduced  from  this  that  only 
those  persons  who  are  sure  of  their  present  state  of  health  should 
indulge  in  any  exercise  which  is  at  all  violent,  as  riding  on  a  velocipede. 
The  mania  whioh  sprang  up  some  time  ago  for  velocipedes  is  apparently 
dying  out,  for  it  is  evident,  from  my  experience  at  least,  that  they 
are  not  of  the  slightest  advantage  for  making  long  journeys,  if  at  the 
end  of  the  ride,  you  are  to  be  cool  as  regards  temperature,  have  all  your 
faculties  clear,  or  your  hand  steady.  Before  pointing  out  the  advan- 
tages of  the  velocipede,  I  shall  assume  that  they  are  of  no  use  for 
practical  purposes  and  must  only  be  used  as  an  exercise  for  the  body ; 
also  that  the  person  using  it  has  been  previously  assured  that  his 
respiratory  and  circulatory  systems  are  in  good  order  by  his  medical 
adviser.  The  advantages  are  that  from  the  amount  of  muscular  action 
brought  into  play  it  cannot  but  be  of  benefit  to  those  in  good  health 
if  the  exercise  be  set  in  moderation ;  also  as  it  generally  necessitates 
riding  along  roads,  it  takes  a  town  person  out  into  the  country  and 
gives  him  fresh  air,  which  he  would  probably  not  otherwise  get;  and 
finally,  the  sensation  of  going  quickly  through  the  air  raises  the 
animal  spirits,  giving  a  feeling  of  exldlaration  similar  to  riding  on 
horseback. 

A  beginner  can  generally  learn  to  ride  straight  ahead  on  a  bicycle, 
if  he  perseveres  every  day,  in  aboat  a  week,  though  I  have  known  in 
some  few  cases  two  days  practice  sufficient.  The  first  difficulty  he 
has  to  cope  with  is  want  of  confidence  in  the  machine  balancing 
after  his  feet  are  off  the  ground.  When  he  has  gained  a  certain  amount 
of  confidence,  another  and  greater  difficulty  presents  itself, — ^his  in- 
ability to  hold  the  guide  firm.  This  is  a  consequence  of  the  want  of 
harmony  between  the  arms  and  legs,  for  when  the  leg  is  pushing  down 
the  foot-rest,  the  guide  has  to  be  kept  firm  at  that  side,  or  the  front 
wheel  will  be  pushed  to  the  opposite  side,  resulting  in  a  loss  of  balance 
and  a  certain  fall.  All  these  difficulties,  however,  are  overcome  after 
a  few  bruises ;  the  learner  then  can  go  forward  at  a  moderate  pace  for 
a  short  distance,  when  he  finds  that  the  musdes  of  the  forearm  and 
arm  and  those  round  the  shoulder  begin  to  ache,  and  the  muscles  of 
the  thigh  seem  to  lose  their  power.  The  reason  of  this  is  that  an 
entirely  new  set  of  muscles  are  brought  into  action — ^vis.,  the  fiexors 
of  the  fingers,  whioh  are  kept  in  a  perman^it  state  of  contraction  that 
the  guide  may  be  held  firm  and  strught ;  the  biceps,  whioh  holds  the 
elbow  steady  and  flexed ;  the  muscles  around  the  shoulder,  which  keep 
the  arm  firm  and  fix  it  to  the  side ;  all  these  muscles  being  more  con- 
tracted at  each  alteinate  movement  of  the  feet. 
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In  tha  action  of  the  legs  it  is  the  noaolea  of  the  thigb  that  ace 
pnncipall;  biongbt  into  pis;,  the  fleiorB  ot  the  leg  and  thoBethntflsi 
the  thigh  OB  the  body  raice  tbe  leg  as  the  foot-mt  riiee,  and  the  ei- 
tensora  of  tha  thigh  and  leg  foioa  the  toot-rsBt  down  apuo.  The 
greatar  part  of  the  exertion  falls  npon  tbe  eiteniors  of  tbe  thigh. 

Man;  of  the  tnauiIeB  of  the  baok  and  abdomen  are  alightlj  exerted 
when  tbe  rider  begins  to  make  drcles,  torn  oomsrs,  Ao.,  that  he  maj 
not  lose  his  balance. 

The  feeling  of  nant  of  power  gradually  diaqtpean  ai  the  ridec 


I  haia  placed  these  few  reniarka  before  yoa,  as  the  season  ia  again 
apprOBohing  when   velocipedes  irill   be  used,  in  the   hope  that  my 
eipacienoe  may  be  of  serrioe  to  intending  Teloaipedeatrians. 
T  am,  ta.. 

Bora'  Sridga.        W.  J.  Basku,  M.E.C.3.Eng.,  L.B.CJ'.Loud. 


CRXMICAIi  Ebrobs. 


StB, — Will  any  of  yonr  readers  kindly  explain  to  me  the  following 
peanliarities  whioh  I  obaened  in  a  late  nnmbar  ot  a  so-caLed  soieati&c 
serial  which  attempts  to  give  obemioal  news  P  (1)  Tbe  speeijic  gravity 
of  tbe  tnbe  will  be  a  little  in  eioeas  ot  the  -weight  of  iraier  which  it 
displaces.  (2)  Carbon  moiide,  hydroge  solphate,  bUtsf  ranadat, 
whicb  are  eridantly  apecimena  of  a  new  nomenalatnce.  (3)  Tbe  fol- 
lowing (to  me  nnknown)  fonnolte  : — Na,  TO,  +  ISH,  0,,  and 
3Pb,  TO,  +  PbC.  Ig.  I  am,  4o., 

April  25.  A  Chemical  Student. 
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ScentarlH  of  Bonctin  wEH  oblln  ni  by  ngnlsrl;  IbrwardiBg  "  AbitnoU  el 
ProeMdinc*;  "  ud  the;  would  do  mDch  to  anhuH  tha  IntwHt  and  tatoett 
ot  thair  maeUDAii  it  thay  wcaM  aaabla  aa  to  pnbliih  In  aDtidpadoti  "  notiaei 
of  wan  to  ba  read."  

EOTAL  SOCIETY. 
At  the  last  meeting  the  tollowing  papers  were  read  : — "  On  the  Consti- 
taent  Minerals  of  tbe  Granites  of  Bcotland,  as  compared  with  those  of 
Donegal,"  by  the  Eev.  Samnol  Hanghton,  M.D.  Dab.,  D.C.L.  Oion., 
Fellow  ot  Trinity  College,  Ihtblin.— Daring  the  past  smnmer  (1869)  I 
completed  m;  ioTeatigation  of  the  constituent  minerals  ot  the  Bootoh 
granitee,  and  seoored  speoimenB,  from  tha  analyaia  of  which  I  obtained 
the  following  resnita  i — 

I.  Orthocliie. 
So.].  lSo.3.  Ho.  3.  Do.  4. 

Silica  S5'40     ...     6i'44     ...     BiiS     ...     64'48 

Alnmina 1904     ...     IS'64     ...     2000     ...     20-00 

Fsioiide  of  iron    trace.    ...       OSO     ...     none.     ...     none. 

Lime    0-22     ...       0-66     ...       I'Ol     ...       0-78 

Uagnesia    trace,    ...     traoe.    ...     trace.    ...     none. 

Soda    3-63     ...       2-73     ...       1-72     ...       219 

Potash 11-26     ...     1215     ...     12-81     ...     1210 

Water ■      0*20     ...       0-BO     ...       0-M     ...       0-08 

89-75     ...  100-23     ...  100-66     ...     99-63 

No.  1.  Stirling  Hill,  Peterhead, — Oceors  in  an  eruptive  granite,  in 
veins,  in  well-developed  reildiab-pink  opaque  crystals,  cncnuted  with 
crj'stala  of  albite. 

No.  2.  Babislaw,  Abardeen. — Lal^  beautiful  reddish-pink  opaque 
crystala,  in  veins,  associated  with  white  mica.  The  granite  of  Bubis- 
law  is  of  metamorphio  origin,  and  different  in  charaoler  from  theernp- 
tive  granite  ot  Peterhead.     No  albtte  baa  been  (ound  in  it. 

No.  3.  Psteroulter,  Aberdeui. — In  metamorphio  granite ;  white, 
tnnslacent,  large  orystals. 

No.  4.  Callemiab,  extreme  west  ot  Lewis. — In  metamorphio  granite ; 
in  large  grey  crystals,  with  a  slight  shade  of  pink,  tronBlucent, 

The  oxygen  ratio  of  these  felspars  is  as  follows  : — 


ITo.  I. 


r3-956 


ITo.  3. 


Lime   0061     ...       0-187     ...       0-286 

Soda    0-929     ...       0-699     ...       0-440 

Potash    1-903     ...       2-059     ...       2171 


33-477 
9-348 
0-221 


From  this  table  « 

45-752            45-351 
re  find  the  ray  gen  ratios 
Ho.  1.               Ho.  J. 
11-37     ...     1135     . 
806     ...       304     . 
1-00     ...       1-00     . 

45 

Ho.?. 

Feroiidas    .... 
Protoxides 

3-23 
1-00 

The  granites  of  centra]  and  western  Scotland 
rooks,  like  those  of  Donegal  and  Norway,  with  which  they  are  gmlo- 
gicaUy  identical ;  and  truly  ernptive  granite  ooours  at  only  a  few 
localities,  as,  for  example,  near  Peterhead. 

The  second  felspar,  associated  with  Ortboclaae  in  the  metamophic 
granites,  is  Oligoclase,  as  in  Donegal ;  while  tha  aeoood  felapar  aiao- 
oiated  with  Ortboclaae  in  the  eruptive  granites,  is  albite,  as  in  Moume, 
LeiDster,  and  Cornwall.  The  fadt  this  indioated  by  the  Sootofa  grauitet 
is  completely  in  accordance  with  the  mode  of  i  ■  ~..      ■ 

and  albite  in  the  Irish  granites. 

n.  OligoeJase. 

So.  1.  Ho.  «. 

Silica     6200     61-88 

Alomiuia  23-20     34-80 

Hagnsoia  Trace. 

Ume 4-71     4-93 


Potash  . 


9-20 


09-54 


812 
0-9S 


100-71 


No.  1. — This  Oligoelaae  oocm-s  in  tha  granite  of  Craigie  Bncklsr, 
near  Aberdeen ;  it  is  white  and  opaque,  and  so  much  tesenblai 
Cleavelandite  in  appearance  as  to  have  been  miataken  for  that  rsrigty 
of  albite ;  its  analyns  proves  it  to  be  Oligoolase.  The  erystala  do  not 
exhibit  striation. 

No.  2. — From  &»  granite  ot  Bhioonioh,  in  Uie  west  of  BnthsdsBd- 
shire  ;  it  is  greyish  white,  semi-^nslnoent,  in  large  atriated  aptsla. 


Ho.  1.  Ho.  I. 

SiUca 32-191  32-128 

Alnmina    10-843  11-590 

Lime 1-339  1-400 

Soda 2-360  3082 

Potaah  0073  0-16S 

46-805  47-365 

Hence  we  obtain  :  — 

Ho.  1.  Ha.l, 

SiUoa 8-54  6-83 

Peroiidea 2-88  3-lS 

Protoxide* 1-00  I-OO 

These  oxygen  ratioB  prove  the  felspars  to  be  Oligoelaae. 
nr.  Albite. 

Silica ea-oo 


Hagnesia   . 

Soda   

Potash    .... 


This  albite  oooors  at  Stirling  Hill,  near  Peteriiead,  in  cruptiie 
granite,  and  is  found  associated  with  red  Orthoclase  in  veins.  It 
encmstil  tbe  large  crystals  of  Orthoclase,  and  is  Bemi-tramlacent ;  and 
is  generally  stained  on  the  surtace  bj  peroxide  of  iron, 

Oxygea  Ratios, 

Silica  35-306     11-77 

Alnmina 9-848     S-ll 


1-00 


This  mineral  is  evidently  a  typiiMl  albite. 

There  are  two  kinds  of  mica  found  in  the  Scotch  granitsa,  and  both 
micai  resemble  very  closely  tbe  carresponduig  minerals  of  thi» 
Donegal  granites. 

rV.  While  Mica. 


Silica.. 


(SiF.)   . 


44-40 


Peroxide  of  iron    . 


Magnesia   ... 

Soda  

Potash    

Protoxide  of 
Water    
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The  iipeoimen  of  mioa  here  analyzed  oame  from  yeina  in  the  granite 
quarry  of  Bnbislaw,  near  Aberdeen,  and  ooonrs  in  hurge  plates, 
assooiated  with  red  Orthoolase.  It  was  carefally  examined  for  lithia, 
but  no  trace  of  this  alkali  oonld  be  fonnd  in  it. 

The  angles  of  the  rhombio  plates  were  60°  and  120''  exactly,  and  the 
angle  between  its  optic  axes  was  found  to  be  72°  80'. 

The  black  mioa,  in  large  crystals,  is  very  rare,  bat  it  seems 
abondantly  disseminated,  in  minute  scales,  through  most  of  the 
Scotch  granites.  The  following  analysis  was  made  on  specimens 
fonnd  near  Aberdeen  by  Prof.  Nicol,  and  kindly  forwarded  to  me  by 
him,  for  the  purposes  of  this  paper : — 

Y.  Black  Mica. 

Silica 36-50 

Alumina 16.50 

Peroxide  of  iron    18*49 

lime   Ml 

Magnesia   7*44 

Soda   0*92 

Potash    8*77 

Protoxide  of  Iron 6*76 

Protoxide  of  Manganese  1*80 

Water 1*60 


99*89 


This  mioa  was  carefully  examined  for  fluorine,  and  fonnd  not  to 
contain  any. 

"Besearches  on  Vanadium.  Part  III.  Preliminary  Notice,"  by  Henry 
£.  BoBooe,  B.A.,  F.B.S.-^This  paper  is  too  long  and  too  purely 
teohnioal  for  abstract  in  these  pages. 


GEOLOGICAL  SOCIETY. 


Ap&iii  13th. — Sir  P.  de  Malpas  Grey  Egerton,  Bart.,  M.P.,  F.B.S., 
vice-president,  in  the  chair.  S.  W.  North,  Esq.,  of  Castlegate,  York, 
was  elected  a  fellow  of  the  society. 

The  following  communications  were  read: — A  letter  from  Dr. 
(j^rard  Ejrefft,  dated  Sydney,  29th  January,  1869,  accompanying  a 
model  of  the  left  lower  incisor  of  Thylacoleo  camifex^  Owen,  and  the 
original  fragment  from  which  the  model  was  made.  Dr.  Krefft  also 
referred  to  the  fossil  remains  of  herbivorous  marsupials  in  the  Museum 
at  Sydney,  which  included,  according  to  him,  besides  a  great  number 
of  Wombats  (Phascolomys),  many  wombat-like  EiuigarooB  or  Walla- 
bies (Halmaturus).  He  proposed  to  divide  the  Elangaroos  into  the 
following  groups : — 1.  Macropus,  dentition  as  in  Macropus  moQor.  2. 
Halmaturus,  with  the  premolar  permanent,  divided  into  two  sub- 
groups :  a.  True  Wallabies,  with  the  premolars  long,  narrow,  and 
compressed,  and  the  rami  of  the  lower  jaw  but  slightly  anchylosed ;  b. 
Wombat-like  Wallabies,  with  the  premolars  compact,  rounded,  and 
molar-like,  and  the  rami  of  the  lower  jaw  firmly  anchylosed.  Illustra- 
tive sketches  and  photographs  accompanied  this  paper. 

Discussion, — ^Prof.  Owen  remarked  upon  the  importance  of  the 
researohes  made  by  Dr.  Krefift  and  Prof.  Thompson.  No  traces  of 
man  had  been  found.  The  numerous  remains  of  mammals,  especially 
the  herbivorous  species,  had  doubtless  been  carried  into  the  oaves  by 
Thylacoleo. 

Prof.  Busk  inquired  on  what  evidence  Prof.  Owen  decided  that  the 
tooth  of  Thylacoleo  was  that  of  a  carnivore. 

Prof.  Owen  indicated  the  remarkable  compression  of  the  tooth  and 
the  absence  of  the  spatulate  form  proper  to  the  Kangaroos  as  charac- 
teristic of  Thylacoleo  and  indicative  of  carnivorous  habits. 

Mr.  W.  Boyd  Dawkins  stated  that  Thylacoleo  was  most  closely  allied 
to  Plagiaulax,  which  was  probably  a  true  herbivore.  He  indicated 
the  importance  of  the  question,  as,  if  Thylacoleo  were  a  oamivore, 
Plagiaulax  would  be  one  also. 

Prof.  Owen  remarked  that  Plagiaulax  was  also  a  oamivore.  The 
premolajrs  resembled  the  small  tubercular  molars  of  the  Hyaenas, 
Felid»,  &c.  The  anterior  tooth,  asoociated  with  the  small  tubercular 
tootb,  was  compressed  and  sharp  pointed.  The  low  condyle,  forming 
part  of  the  angle  of  the  jaw,  was  such  as  occurs  in  Thylacinus. 

Dr.  Duncan  remarked  that  it  is  by  no  means  necessary  that  all 
carnivorous  mammals  should  be  formed  upon  the  same  type,  and  that 
he  did  not  see  why  there  should  not  be  a  carnivorous  form  of  the 
Kangaroo  type. 

The  chairman  said  that  the  settlement  of  these  questions  must  now 
be  postponed  until  we  obtain  further  materials.  He  mentioned  the 
disooYory  by  Dr.  Krefft,  in  the  interior  of  Australia,  of  a  species  of 
fish  resembling  Lepidosiren,  and  possessing  singular  affinities  to  some 
of  the  Devonian  fishes. 

"  On  the  Fossil  Bemains  of  Mammals  found  in  China,"  by  Prof.  Owen, 
LL.D.,  F.B.S.,  F.G.S. — The  specimens  of  teeth  described  by  the  author 
were  obtained  by  Bobert  Swinhoe,  Esq.,  late  H.  M.  Consul  at  Formosa, 
chiefly  by  purchase  in  the  apothecaries'  shops  at  Shanghai.  Thoy  in- 
cluded twonew  species  of  Stegodon  (named  8,  sinensis  and  8,  orientaUs), 


a  new  Hy»na  {H.  smensis)^  a  new  Tapir  (To^trus  sinensis) ^  a  new  Bhino- 
ceros  (B.  sinensis),  and  a  species  of  Kanp's  genus  Chalicotherium 
(0.  sinense).  The  author  remarked  that  the  whole  of  these  teeth  pre- 
sented an  agreement  in  colour,  chemical  condition,  and  matrix  which 
led  to  the  conclusion  that  all  belonged  to  the  same  period.  But  for  the 
presence  of  the  Chalicotherium,  they  would  have  been  referred  either 
to  the  Upper  Pliocene  or  to  the  Post  Pliocene  period.  The  author  did 
not  consider  that  the  occurrence  of  one  Anoplotherioid  species  need 
affect  the  determination  of  the  age  of  these  fossils,  especially  as  Chalico- 
therium departs  in  some  respects  from  the  type  genus  Anoplotherium, 
and  is  not  known  from  deposits  older  than  the  Miocene. 

Discussion. — The  chairman  called  attention  to  the  remarkable 
association  of  forms  among  the  fossils  described  by  Prof.  Owen. 

Prof.  Busk  remarked  that  the  materials  at  command  seemed  to  him 
insufficient  for  the  establishment  of  new  species.  He  observed  that 
the  distinctive  characters  of  Stegodon  sinensis  appeared  to  be  very 
slight,  and  that  the  Hysena  was  probably  H.  spelcea.  The  tooth  of 
Bhinoceros  might  be  a  milk-molar  of  E.  siimatranus, 

Mr.  Boyd  Dawkins  suggested  that,  as  the  specimens  were  obtained 
from  apothecaries,  there  was  no  evidence  of  the  contemporaneity  of 
the  fossils. 

Mr.  H.  Woodward  stated  that  Mr.  Swinhoe  had  himself  obtained  a 
series  of  these  fossils  from  a  cave  many  miles  inland,  he  believed  on 
the  course  of  the  Yang-tse-kiang.  Mr.  Woodward  also  called  attention 
to  Mr.  Hanbury's  paper  "On  Chinese  Materia  Medica,*'  in  which 
many  fossil  teeth  of  mammalia  are  noticed. 

Prof.  Owen,  in  reply,  stated  that  great  quantities  of  the  fossils  had 
passed  through  his  hands,  and  that  he  had  selected  for  description 
those  which, -from  their  minute  agreement  in  chemical  and  other 
characters,  might  justly  be  Inferred  to  be  derived  from  caves  of  the 
same  age. 

"Further  Discovery  of  the •  Fossil  Elephants  of  Malta,"  by  Dr. 
A.  A.  Caruana ;  communicated  by  Dr.  A.  Leith  Adams,  F.G.S.— The 
author  described  a  new  locality  in  Malta  in  which  the  remains  of 
elephants  had  been  found  recently — the  Is-Shantiin  fissure  at  the 
entrance  of  Micabbiba.  It  was  filled  with  a  compact  deposit  of  red 
earth  containing  fragments  of  limestone,  many  teeth  and  fragments  of 
bones  of  elephants,  associated  with  bones  of  large  birds.  The  author 
found  three  small  shark's  teeth,  and  a  small  tooth  which  ho  regarded 
as  belonging  to  hippopotamus.  He  indicated  the  nature  of  the  teeth 
and  bones  of  elephants  fonnd  by  him  in  the  newly  discovered  fissure. 
The  whole  of  the  five  localities  in  which  ossiferous  fissures  have  been 
discovered  are  in  the  same  part  of  the  island ;  and  the  author  con- 
cluded with  some  remarks  upon  the  geological  conditions  under  which 
the  remains  of  mammalia  must  have  been  accumulated,  and  upon  the 
probability  that  a  connection  then  existed  between  Malta  and  Africa. 

In  a  note  appended  to  the  paper  Dr.  A.  Leith  Adams  stated  that 
the  supposed  tooth  of  hippopotamus  was  a  germ  true  molar  of  one  of 
the  pigmy  elephants,  and  that  the  shark's  teeth  have  probably  been 
derived  from  the  Miocene  deposits. 

Discrission, — Prof«  Bask  remarked  that  there  was  no  doubt  that 
three  species  of  elephants  had  lived  in  Malta. 

Capt.  Spratt  said  that  it  appeared  to  him  that  the  chief  interest  of 
the  communication  lay  in  the  greater  comparative  abundance  of  the 
larger  species  of  elephant  in  the  new  locality. 


VICTOEIA  INSTITUTE. 


An  ordinary  meeting  was  held  on  Monday  week  last,  at  8,  Adelphi- 
terrace,  Mr.  Beddie  in  the  chair.  A  paper  was  read  "On  True 
Anthropology;  or,  the  Spiritual,  Mental,  and  Physical  Constitution  of 
Man,"  by  Dr.  W.  Hitchman,  of  Liverpool. — The  paper  gave  rise  to  an 
animated  discussion,  in  which  the  following  gentlemen  took  part: 
Dr.  Dendy,  Dr.  Hanghton,  Sir  Tilson  Marsh,  Bev.  B.  Greaves,  Bev. 
C.  Graham,  Bev.  C.  Bow,  and  the  chairman. 


BOYAL  HOETICULTUBAL  SOCIETY. 

The  fortnightly  shows  of  the  Boyal  Horticultural  Society  increase 
in  interest  with  the  advance  of  the  season ;  although  the  nuisance  of 
unfinished  buildings  is  a  great  drawback  to  the  pleasure  of  visitors. 
At  the  meeting  last  Wednesday  the  chief  features  were  the  azaleas 
and  rhododendrons.  Among  the  former  may  be  noticed  especially  the 
pink  white-edged  Belle  Gantoise,  the  white  Queen  Victoria,  striped 
with  rose  colour,  and  Boi  Leopold,  of  a  bright  red.  There  were  some 
admirable  specimens  of  orchids,  a  fine  collection  of  roses,  and  some 
interesting  groups  of  hardy  spring  flowers.  Mr.  W.  Wilson  Saunders, 
F.B.S.,  presided  at  a  general  meeting  held  in  the  council-room  in  the 
afternoon,  when  the  following  candidates  were  elected  fellows  of  the 
society,  viz. :  General  E.  P.  Buckley,  Hon.  Mrs.  Yarde  BuUer,  Charles 
Salisbury  Buttler,  Henry  Cheswright,  W.  Crawford,  Col.  Charles 
Denison,  Mrs.  Ormsby  Gore,  Thomas  Harbottle,  George  Marten,  Mrs. 
David  Mooatta,  Thomas  Mott,  Charles  K.Prioleau,  A.  M.  Silber,  &o. 
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SUNDAY  LECTUBE  SOCIETY. 

THS-first  of  the  second  series  of  lectures,  nnder  the  anspioes  of  the 
Sandaj  Lecture  Society,  was  delivered  last  Sunday,  the  24th  inst.jin  St. 
George's-hall,  Langham-place,  by  James  Glaisher,  Esq.,  r.B.S., 
F.B.A.S.,  the  subject  being,  "  The  Balloon :  History  of  its  Discovery, 
and  Mr.  Glaisher's  Experience  in  its  Application  to  Useful  and  Scientific 
Besearohes."  The  hour  for  the  delivery  of  the  second  series  of  these 
Sunday  lectures  has  been  wisely  changed  from  4  o'clock  in  the  afternoon 
to  8  o'clock  in  the  evening,  by  which  time,  on  this  occasion,  the  spacious 
galleries  of  the  hall  were  well  filled  with  a  highly  respectable  middle- 
class  audience ;  a  fair  sprinkling  of  persons  occupying  the  body  of  the 
hall. 

The  lecturer,  who  was  warmly  received,  after  shortly  referring  to 
some  of  the  interesting  facts  disclosed  by  Dr.  Carpenter  in  his  lecture 
on  "  Animal  Life  in  the  Deep  Sea,"  commenced  by  giving  a  very  brief 
sketch  of  the  history  of  the  Balloon's  discovery.  After  explaining  the 
various  objects  he  had  in  view  in  making  his  numerous  ascents,  and 
giving  an  interesting  account  of  the  nicety  and  ccure  required  in  the 
process  of  filling  the  balloon,  Mr.  Glaisher  proceeded  to  describe,  by 
the  aid  of  coloured  and  figured  diagrams,  several  of  his  aerial  voyages, 
performed  in  company  with  Mr.  Cox  well. 

Commencing  with  one  ascent  made  in  fine  weather  with  a  dear  sky, 
and  rousing  the  enthusiasm  of  the  audience  by  his  gfraphic  and  tempting 
description  of  its  pleasurable  character,  he  proceeded  to  give  particu- 
lars  of  other  voyages,  made  when  the  sky  was  only  "  partially  clear  " 
and  when  ^*  totally  clouded,"  concluding  by  an  exciting  account  of  his 
memorable  ascent  to  the  enormous  height  of  seven  miles,  when,  both 
he  and  Mr.  Coxwell,  narrowly  escaped  with  their  lives. 

The  lecture  was  thoroughly  popular  in  style,  and  was  listened  to 
with  undivided  attention :  it  lasted  over  an  hour.  The  audience  were 
fully  impressed  with  the  fact  that,  coupled  with  the  pleasure  and  profit 
to  be  derived  by  making  balloon-ascents,  there  are  numerous  risks 
and  great  dangers  to  be  encountered,  even  with  so  clover  and  practical 
a  companion  as  Mr.  Glaisher. 


MANCHESTBB  LITEBABY  AND  PHILOSOPHICAL 

SOCIETY. 

Ordinary  Mebtino,  April  5th. — J.  P.  Joule,  D.C.L.,  L.L.D., 
F.B.S.,  president,  in  the  chair.  Mr.  J.  S.  Kipping  and  Mr.  W.  Mellor 
were  appointed  auditors  of  the  treasurer's  accounts.  Mr.  Binney,  on 
behalf  of  Mr.  Bernard  Hartley  Green,  of  Hopwood  Avenue,  presented 
to  the  society  the  MS.  journal  of  Mr.  George  Walker,  one  of  the 
original  members.  This  contained  many  useful  and  interesting 
meteorological  and  other  observations,  with  lists  of  prices  of  cotton, 
and  notices  of  the  first  steam-engines  in  Manchester. 

"Description  of  a  New  Anemometer,"  by  Mr.  Peter  Hart. — On 
the  appearance  of  Mr.  Fletcher's  admirable  paper  "  On  the  Speed  of 
Air  in  Flues,"  it  appeared  to  me  that  an  anemometer  more  eaeUy  read 
and  less  costly  than  his  was  desirable.  With  this  view  I  devised  the 
present  one,  which  may  be  broadly  described  as  a  common  U-tube 
gauge  laid  in  a  sloping  position  so  as  to  form  the  hypothenuse  of  a 
right-angled  triangle,  the  perpendicular  of  which  is  the  true  reading. 

The  following  description  will  explain  its  construction  : — 

It  consists  first  of  a  base  board  furnished  with  levels  and  levelling 
screws ;  to  this  is  hinged  the  board  carrying  the  U  tube,  which  may 
be  called  the  sloping  base ;  on  this  sloping  base  is  secured  the  U  tube 
furnished  with  a  scale  and  vernier  capable  of  being  read  to  the  ^^  in> 
By  means  of  a  screw  passing  through  the  sloping  base,  and  resting  on 
the  lower  base  board,  the  former  can  be  made  to  assume  any  angle 
with  the  latter,  the  angle  being  determined  by  a  quadrant  fixed  to 
the  lower  base  board. 

By  this  arrangement  a  very  great  degree  of  accuracy  in  reading  is 
obteinable.  Thus  in  the  present  instrument  the  quadrant  is  set  5  in. 
distant  from  the  hinge,  and  when  set  at  0*5  in.  on  the  quadrant  it 
gives  a  rise  of  1  in  10 ;  consequently  the  ether  in  the  U  tube  has  to 
move  10  in.  for  1  in.  of  vertical  rise. 

I  had  no  little  difficulty  in  my  first  efforts  to  restrain  the  excessive 
oscillations  of  the  ether  column,  owing  to  the  almost  constant 
fluctuations  of  draught  in  flues.  To  obviate  this  the  tube  was  choked 
to  a  narrower  bore  at  the  bend.  This  proving  insufficient,  I  over- 
oame  the  defect  by  the  very  simple  means  of  inserting  a  piece  of 
sponge  at  this  part. 

It  is  perhaps  needless  to  add  that  it  is  necessary  to  employ  Mr. 
Fletcher's  tubes  for  insertion  into  the  flue,  and  also  his  tables. 

Mr.  W.  L.  Dickinson  read  a  paper  "On  the  Eclipse  of  the  Sun, 
Deoeibber  21-22,  1870."— This  eclipse  begins  in  the  North  Atlantic 
Ocean ;  the  line  of  central  and  total  ecUpse,  moving  in  a  south-easterly 
direction,  crosses  Portugal  a  little  to  the  south  of  Lisbon ;  passing  over 
part  of  Spain  and  the  Mediterranean  Sea,  it  enters  Africa  near  Oran, 
and  soon  afterwards  attains  its  extreme  southern  limit ;  the  shadow  of 
the  moon,  now  moving  in  a  north-easterly  direction,  leaves  Africa,  and 
crossing  the  island  of  Sicily,  the  south  of  Turkey,  the  Black  Sea,  and 
the  Sea  of  Azof,  disappears ;  the  penumbra  of  the  moon,  decreasing 


rapidly,  leaves  the  earth  with  the  setting  sun  in  Arabia.  The  son  will 
be  centrally  and  totally  eclipsed  at  noon,  in  lat.  36°  28^  N.,  long. 
5°  1'  W.,  a  little  to  the  north-east  of  Gibraltar. 

The  eclipse  as  seen  in  England  will  be  partial ;  and  as  the  sun  will 
be  at  its  greatest  southern  declination,  it  has  not  been  considered 
requisite  to  perform  the  labour  of  computing  from  the  Elements  of  the 
Eclipse. 

"  On  the  influence  of  Changes  in  the  Character  of  the  Seasons  upon 
the  Bate  of  Mortality,"  by  Joseph  Baxendell,  Esq.,  FJLA.S. — The 
general  results  of  this  investigation  may  be  briefly  recapitulated 
as  follows: — 1.  That  the  influence  of  meteorological  causes  in  pro- 
ducing fluctuations  in  the  rate  of  mortality  is  much  greater  than  that 
of  any  other  recognized  influence.  2.  That  the  class  of  diseases  which 
is  most  affected  by  meteorological  changes  is  class  I.,  Zymotic  diseases. 
3.  That  the  relative  increase  in  the  number  of  fatal  cases  of  disease 
at  different  ages,  in  unfavourable  seasons,  is  greatest  between  the  ages 
of  25  and  75  years,  or  amongst  those  classes  of  the  communis  who 
are  most  exi)osed  to  vicissitudes  of  weather.  4.  That  the  sanitaiy 
measures  which  have  been  carried  out  during  the  last  15  to  20  yesrs 
by  boards  of  health,  health  committees,  and  officers  of  health,  have 
produced  no  perceptible  improvement  in  the  state  d  the  public  he^th, 
nor  checked  the  growing  increase  in  the  rate  of  mortality,  notwith- 
standing the  enormous  outlay  they  have  involved ;  and  that,  therafoie, 
a  thorough  reform  of  our  existing  sanitary  system  is  urgently  required. 


BIBMINGHAM  NATURAL  HISTOBY  AND  MICEOSCOPICAL 

SOCIETY. 

At  the  meeting  held  March  8th,  a  paper  was  read  by  Mr.  James 
Lancaster  "On  the  Microscope  Dissected  and  Practically  XUnsttated^" 
— It  commenced  by  showing  that  such  was  the  importance  of  the  micro- 
scope, and  the  parts  entering  into  its  construction  so  many  and  varied, 
that,  in  order  to  enter  fully  into  the  subject,  a  number  of  papers 
would  be  required.  The  author  stated,  that  whilst  many  valuable 
papers  had,  from  time  to  time,  been  brought  before  the  society  of 
work  accomplished  by  the  microscope,  the  instrument  itself  bad  been 
neglected,  and  the  effects  produced  by  it,  due  to  the  optical  and 
mechanical  principles  involved  in  its  consiiruction,  had  been  passed 
over  in  silence.  Mr.  Lancaster  then  proceeded  to  describe  its  various 
parts,  dwelling  at  greater  length  on  those  which  he  considered  to  be 
the  least  understood.  Special  reference  was  made  to  the  object  and  * 
eye  pieces,  the  micrometer,  and  the  camera-lucida,  the  merits  and 
defects  of  which  were  pointed  out  and  explained. 

The  meeting  on  the  15th  March  was  devoted  to  a  oonveraa^one 
and  exhibition  of  specimens. 

At  the  meeting  of  March  22,  Mr.  W.  Mathews,  M.A.,  read  a  paper 
entitled  "  The  History  of  the  Exploration  of  the  Nile-Basin."— He 
commenced  by  observing  that  of  all  geographical  problems  of  the 
present  day  the  position  of  the  sources  of  the  Nile  has  an  interest  far 
surpassing  any  other,  from  the  length  of  time  during  which  it  has 
baffled  every  attempt  at  solution,  and  from  its  forming  one  of  the 
most    glorious    chapters  in  the  annals  of    British  enterprise  and 
courage.     Omitting  the  history  of  the  earlier  explorers,  and  coming 
down  to  modem  times,   Mr.   Mathews  referred  at  length  to  the 
celebrated  journey  of  James  Bruce,  in  1770,  which  resulted  in  the  dis- 
covery of  the  sources  of  the  Blue  Nile.    AbCut  the  middle  of  t^ 
present  century,  a  German  missionary.  Dr.  Krapf,  was  joined  by  tvro 
others  of  his  countrymen,  Bebmaun  and  Ehrardt ;  and  their  joumejrs 
to  the  foot  of  Kilimanc^aro,  and  the  other  snowy  mountains  in  tin 
east  of   Africa,  gave  the  flrst  impulse  to  the  series  of  expeditions 
which  will  ultimately  unfold  to  us  the  entire  geography  of  the  Nils* 
basin.    In  1857,  Messrs  Burton  and  Speke  started  for  the  interior  of 
Africa,  from  Zanzibar,  and  in  the  early  part  of  the  following  year  dis- 
covered Lake  Tanganyika.     The  next  journey  of  importance  was  that 
undertaken  by  Captain  Speke  and  Grant,  who  started  from  Zansibar, 
and  who,  on  the  2lBt  July,  1861,  stood  on  the  banks  of  the  Nile  as  it 
issues  from  the  Victoria  Nyanza.    The  two  travellers  on  their  return 
visited  Gondokoro,  at  which  place  they  met  with  Sir  Samuel  and  Lady 
Baker,  then  about  to  commence  that  expedition  which  led  to  the  dis- 
covery of  the  second  great  reservoir  of  the  Nile — ^the  Albert  Nyanza. 
Mr.  Mathews  concluded  an  interesting  paper  by  briefly  describing  the 
geographical  labours  of  the  illustrious  explorer,  David  Livingstone, 
who  had  added  more  to  our  knowledge  of  the  African  continent,  south 
of  the  equator,  than  all  other  travellers  combined.    The  fears  which 
have  long  been  entertained  of  his  safety  may  now  be  said  to  be 
happily  set  at  rest  by  the  arrival  of  letters  firom  him  addreaaed  to 
Dr.  Eirk,  and  by  the  still  more  recent,  but  indirect,  intellig«iioe  that 
in  July,  1869,  he  was  Ujiji.     Supposing  him  to  be  carrying  ont  his 
intention  of  following  out  the  eastern  line  of  drainage  down  to 
Baker's  turning  i)oint,  it  might  yet  be  many  months  before  wo  should 
receive  intelligence  from  him. 

At  the  meeting  of  March  29th,  Mr.  W.  Nelson  read  a  paper  "  On  the 
Limnesidie  of  the  Birmingham  district." — After  pointing  out  tiie 
position  of  this  family  among  the  Mollusca,  Mr.  Nelson  proceeded  to 
describe  certain  peculiarities  which  some  of  tiiem  possesst  lb«  teaily  ia 
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met  with  in  the  greatest  abnndanoe  in  Central  Amerioa,  but  in  Qreat 
Britain  is  restricted  to  the  four  verj  distinct  grcnera,  Planorbis,  Physa, 
limnaBa,  and  Anoylos.  Of  the  genns  Planorbis  twelve  species  are 
met  with  in  England ;  one  of  these,  P.  dAiatatus^  being  a  recent  addi- 
tion, supposed  to  haye  been  introduced  in  cotton  from  America.  Of 
the  remaining  eleven  species,  ten  have  been  foand  aronnd  Birmingham, 
besides  four  yarieties  that  haye  been  described  as  species  by  different 
authors.  The  genus  Phjsa  comprises  but  two  species,  both  of  which 
are  met  with  in  this  neighbourhood.  There  are  eight  species  of  lim- 
niea  in  Qreat  Britain,  six  of  which  occur  in  this  district,  and  twelve 
varieties,  but  the  distinctions  between  some  of  these  are  so  trivial  as 
hardly  to  entitle  them  to  that  rank.  The  other  two  species,  L,  involu" 
iu8  and  L.  gVatinosa^  are  extremely  rare,  and  are  seldom  met  with, 
except  in  those  localities  in  which  they  were  originally  discovered. 
Of  the  fourth  genus,  Anoylus,  there  are  only  two  species,  both  of 
which  are  found  around  Birmingham.  The  total  number  of  species  of 
the  family  limnieidiB,  which  have  been  found  in  this  country,  is  twenty- 
three  ;  and  of  these,  twenty  may  be  taken  within  a  radius  of  five  miles 
from  this  town,  besides  twenty-two  varieties,  thus  showing  that  the 
neighbourhood  is  favourable  to  the  development  of  this  family.  The 
paper  was  the  result  of  Mr.  Nelson's  original  observations,  and  afforded 
an  excellent  example  of  the  indefatigable  exertions  of  that  gentleman 
in  this  branch  of  our  local  fauna.  It  was  illustrated  by  a  beautiful 
set  of  shells,  and  included  a  curious  series  of  distorted  specimens  of 
Flofnorbia  comiplwnMtus  collected  by  Mr.  Nelson,  in  the  neighbourhood 
of  Leeds.  The  thanks  of  the  society  were  unanimously  acoorded  to 
Mr.  Nelson  for  his  admirable  paper.  In  addition  to  the  above  shells, 
Mr.  Q.  S.  Tye  exhibited  a  large  series  of  the  genera  Planorbis,  Physa, 
and  LimnsBft)  from  North  Amerioa. 


NOETH  STAPPOBDSHIBE  NATXJEALISTS'  FIELD  CLUB. 

The  first  excursion  of  the  season  took  place  on  Wednesday,  April  20, 
when  a  visit  was  paid  to  Eccleshall.  The  exceeding  fineness  of  the 
day  drew  together  a  large  gathering,  nearly  sixty  members  being 
present.  The  first  point  of  interest  was  the  fine  old  church,  which  has 
been  restored  by  Mr.  Street  in  honour  of  Bishop  Lonsdale,  the  last 
Bishop  of  Lichfield  who  occupied  the  castle.  The  general  character 
of  the  architecture  of  the  church  is  Perpendicular,  with  the  exception 
of  the  chancel  and  the  lower  part  of  the  towor,  which  are  Early 
English.  The  principal  features  of  the  church  were  pointed  out  by 
the  yioar,  the  Bev.  C.  P.  Good,  and  his  curate.  There  are  several 
monuments  in  the  church,  almost  all  of  them  of  former  bishops  of  the 
diocese.  In  the  centre  of  the  old  oak  screen,  which  separates  the 
ohanoel  aisle  from  the  north  aisle  is  carved  the  following  inscription:— 

'*  Orate  pro  animA  Bic :  Howel  et  Margaretta  uxore  ej." 

It  was  up  to  this  screen  that  the  fire  extended  which  broke  out  the 
first  time  that  the  flues  were  heated  after  the  restoration,  and  which 
destroyed  the  woodwork  of  the  north  aisle  and  the  adjoining  part  of 
the  nave.  Traces  of  the  fire  may  easily  be  seen  on  the  walls,  and  on 
the  inscription  just  mentioned.  Many  of  the  party  ascended  the 
tower,  from  which  a  fine  view  of  the  neighbourhood  is  obtained.  In 
the  tower,  during  the  progress*  of  the  restoration,  was  discovered  a 
doorway  above  the  tower  arch,  and  a  second  one  on  the  outside  wall, 
but  not  corresi>onding  to  that  on  the  inner  wall.  Not  even  a  con- 
jecture can  be  formed  as  to  their  original  use.  Having  carefully  ex- 
amified  the  church,  which  is  really  a  most  interesting  one,  and  well 
worthy  of  a  visit,  the  party  proceeded  through  the  churchyard,  and, 
by  a  private  walk,  through  the  grounds,  to  the  castle,  stopping  to  look 
at  the  fine  memorial  cross,  of  Aberdeen  grey  granite,  erected,  from  a 
design  by  Mr.  Gilbert  Scott,  over  the  grave  of  Bishop  Lonsdale. 
Eooleshall  Castle  was  erected  in  its  present  form  by  Bishop  Lloyd  in 
1660,  on  the  site  of  the  original  one.  It  is  a  plain  low  building  of 
two  stories,  of  stone.  The  old  castle,  which  was  restored  by  Walter 
de  Langton  at  the  end  of  the  13th  century,  was  quadrilateral  in  form, 
with  a  tower  at  each  angle,  only  one  of  which  remains,  and  is  in  a 
tolerable  state  of  preservation ;  a  very  pretty  little  window  is  quite 
perfect,  and  of  beautiful  proportions :  the  castle  was  moated,  and  the 
moat  walls  exist  in  sound  preservation. 

The  party  having  assembled  on  the  greensward,  a  general  meeting 
of  the  club  was  held,  under  the  presidency  of  Mr.  Gamer,  when  eleven 
new  members  were  elected,  and  fourteen  proposed  for  election ;  after 
wMoh  Mr.  Tates,  of  Newcastle,  proceeded  to  read  a  short  paper  on 
"  BooleshaU  and  its  Neighbourhood,  together  with  some  Observations 
on  its  Natural  History."  He  said  that  as  an  old  inhabitant  of  the 
plooe  he  was  bound  in  honour  to  believe  in  its  extreme  antiquity. 
Aooording  to  Pitt,  in  the  time  of  Vespasian  (a.d.  60),  the  Romans 
built  here  a  temple  to  Jove,  and  as  an  act  of  duty  the  royal  bird  sacred 
to  him  f orwith  paid  a  visit  to  the  temple.  This  happy  omen  was  at 
onoe  seized  upon,  and  they  called  the  place  Eagle's  Hall.  So  runs  the 
lefirmd.  That  the  Bomans  were  in  th^neighbourhood  there  is  a  con- 
Tinoing  proof  at  Wooton,  about  a  mile  ffom  the  town — viz.,  the  remains 
of  a  Soman  road,  and  also  indications  of  a  fortified  mansion.  Bishop 
MvBohamp  built  the  oastle,  o»rc.  1200  $  it  was  rebuilt  by  De  Langtou 


a  century  later.  Margaiet  of  Aiigou  took  shelter  here  after  the  dis- 
astrous battle  at  Blore  Heath,  where  Lord  Audley  was  slain  in  1459, 
which  she  witnessed  from  the  tower  of  Mncdestone  Church.  Mr. 
Yates  mentioned  that  a  place  called  the  Hough,  near  the  town,  is 
held  by  the  "  Blests  "  under  the  tenure  of  the  following  doggerel : — 

«  While  the  ivy  is  green  and  the  holly  is  rough 
There  iS  a  house  for  Blest  of  the  Hough.*' 

Nearly  all  our  inland  birds  are  found  in  the  neighbourhood  of  Eccles- 
hall. At  Copmere  are  seen  sometimes  wild  swans  and  geese:  sea 
birds  are  also  frequent  visitors  there,  as  gulls,  terns,  and  cormorants. 
Cootes  and  crested  grebes  breed  there,  as  also  does  the  reed  warbler, 
which  slings  its  curious  nest  high  above  the  water  between  the  stems 
of  two  or  three  reeds.  A  few  years  ago  a  flock  of  Sand  Grouse 
{Fterod^  setarius)  visited  the  neighbourhood ;  they  belong  to  China 
and  Tartary.  A  pair  of  them  were  afterwards  exhibited  at  the  inn, 
and  very  handsome  birds  they  are,  of  a  light  brown  in  eolour,  almost' 
dove-coloured  about  the  neck,  feathered  to  the  feet,  and  with  wings 
and  tail  shaped  like  the  swallow :  they  were  kindly  sent  by  Mr.  Tates, 
of  Eccleshall.  Among  the  plants  of  the  neighbourhood  are  Lern/aa 
polyrhiza  and  gihhaj  Antirrhinum  majiis,  SamibuciLS  Ehulus  (dwarf 
elder),  a  rare  plant,  Berheris  vulgaris.  Poms  quadrifolia,  CochleaHa 
dcmica  (on  the  roofs  of  houses  in  the  town),  Tutsan  (in  Castle 
gardens),  Pa/massia  palv^tris,  a  peculiar  species  of  maple  (Acer)  at 
Offley,  vulgarly  said  to  have  sprung  from  a  stake  thrust  through  the 
body  of  a  suicide.  A  vote  of  thanks  to  Mr.  Tates  for  his  paper,  and 
to  Mr.  Jervis  for  his  kindness  in  opening  his  grounds  to  the  club, 
having  been  carried  by  acclamation,  the  greater  number  of  the  mem- 
bers proceeded  to  Copmere,  some  two  miles  away,  by  a  pleasant  route 
through  fields  and  lanes,  where  the  early  spring  flowers  were  glitter- 
ing in  the  bright  sunshine.  Copmere  is  a  natural  piece  of  water,  of 
some  60  or  70  acres  in  extent,  the  abode  of  innumerable  wildfowl, 
and  celebrated  for  its  fish — pike  especially.  Here  are  several  good 
plants,  but  the  season  is  yet  too  early  for  marsh  and  water  plants,  so 
that  no  discoveries  were  made.  On  returning  to  the  town  a  short 
visit  was  paid  to  the  houses  of  Mr.  Beckett  and  Mr.  Greatrex,  who 
very  kindly  and  at  considerable  trouble  received  the  members  person- 
ally, and  exhibited — the  former  some  old  paintings  (cartoons)  on 
leather  of  Scripture  subjects,  which  had  been  in  his  family  200 
years,  and  the  latter  an  almost  endless  variety  of  curiosities,  includ- 
ing fossils,  &c.  Then  the  party  all  met  together  for  a  substantial  tea 
at  the  Boyal  Oak  Inn,  after  which  carriages  were  called  into  requisi- 
tion— the  Norton  Bridge  station  being  throe  miles  away — and  Eccles- 
hall was  left  to  its  wonted  quiet. 


BELFAST  UNITED  NATUEAL  HISTOET  SOCIETIES. 

At  a  joint  meeting  of  the  Belfast  Natural  History  and  Philosophical 
Society  and  the  Belfast  Naturalists'  Field  Club,  held  in  the  Museum, 
on  April  6,  Bobert  Patterson,  Esq.,  F.B.S.,  in  the  chair,  the  following 
papers  were  read : — "  Illustrations  of  the  Diffusion  of  Liquids,"  by 
Prof.  James  Thomson,  LL.D. ;  and  "The  Aquarium,"  by  Dr.  Henry 
Burden. 

Prof.  Thomson  referred  to  the  experiments  of  Graham,  late  master 
of  the  Mint,  and  others,  in  which  the  phenomena  of  diffusion  of 
liquids  and  of  gases  had  been  extensively  investigated.  The  subject 
was  one  of  great  importance,  not  only  on  account  of  its  intimate 
bearing  on  some  of  the  most  profound  questions  of  physical  research, 
and  especially  on  questions  as  to  the  atomic  constitution  of  matter, 
but  also  on  account  of  its  practical  applications  in  affording  the  new 
and  valuable  methods  for  chemical  analysis  brought  forward  by  Gra- 
ham, and  known  as  the  processes  of  diffusion  and  dialysis.  If  two 
fluids  capable  of  mingling  with  one  another  be  placed  in  contact,  a 
process  of  diffusion  of  each  into  the  other  will  take  place,  even  when 
the  contact  is  made  under  conditions  such  as  perfectly  to  avoid  the 
production  of  circulating  currents.  To  prevent  -  currents,  the  chief 
thing  to  be  done  is  to  place  the  lighter  fluid  on  the  top  of  the  heavier 
one.  Thus,  if  water  be  placed  in  the  lower  half  of  a  vessel,  and 
alcohol,  which  is  a  Ughter  fluid,  be  placed  gently,  without  commotion, 
on  the  top  of  it,  so  as  to  occupy  the  upx>er  half  of  the  vessel,  the  two 
flutds  will  diffuse  into  each  other ;  or,  if  sulphuric  acid — that  is,  oil  of 
vitriol — ^be  put  into  the  bottom  of  a  vessel,  and  water,  which  is  much 
lighter,  be  put  on  the  top  of  it,  diffusion  will  ensue.  The  same  would 
happen  if  syrup  of  sugar  were  put  to  the  bottom,  and  water  were 
plaoed  above  it,  or  if  any  kind  of  salt  dissolved  in  water  were  put 
below  and  water  above. 

Diffusion  takes  place  also  between  two  gases.  If  the  heavier  one 
be  placed  below,  and  the  lighter  one  above,  the  difference  of  density 
will  tend  to  make  each  remain  where  it  has  been  placed ;  but  still  the 
two  will  diffuse  into  each  other  till  they  are  perfectly  commingled. 
The  diffusion  of  gases  into  one  another  proceeds  very  quickly,  but  that 
of  liquids  very  slowly.  Substances  of  a  gelatinous  character,  of  which 
glue  is  an  example,  and  to  which  Graham  has  given  the  name  colloids, 
will  diffuse  only  with  extreme  slowness  through  one  another,  while 
saLts  and  Tarioue  other  orystaUizable  sabstanoee,  called  by  Graham 


SOIENTIPIO    OPINION. 


cnyBtaUoid*,  will  difhse  quiokl;  through  tham,  bnt  at  rarioQi  ntes. 
Tbia  fact  (otihb  the  baiia  of  the  prooeM  of  dialjais,  irhiah  oonaiata  in 
tkllowiDg  difiiuion  ot  mixed  mbstaiioes  to  oooni  thnragti  a  gelatinooa 
OT  oolloid  partition.  The  paTohment  paper  irbioli  ia  mannfaotared  bj 
imEderaing  nDBiEed  papar  in  aalpharia  acid,  and  then  waahing  out  the 
add,  ia  a  good  material  oat  of  wMoh  to  form  tbia  partitioD.  DnriiiK 
the  diffnaion  of  mixed  aolntiona  throngh  this  parehicent  paper,  soma 
anbatancea  paaa  mach  more  qoield;  than  othere,  and  bo  their  separa- 
tion oan  be  eSeoted.  Very  ramaikabla  reUtiona  hare  been  diecoTered 
to  exiat  between  tha  lawn  of  the  diffaaioa  of  flnida  into  one  another, 
and  the  laws  of  the  diffuaion  of  heat  throngh  aolida.  In  fact,  when 
qaantitieB  or  degreea  oF  temperature  commiinioat«d  b;  oondaetion  of 
beat  are  dol;  oompared  with  qnantitiea  of  one  diETaeable  labstanoe, 
tranaferrod  br  diffaaioa  into  another,  the  law  of  diSTaaion  in  liqaids  is 
foaad  to  be  identioal  with  that  of  thermal  oonduotivity.  Thia  dia- 
coier;  wee  fiiat  pabliahed  by  Fiok,  formorl;  ProfaaBor  of  Anatomy  at 

Prof.  Thomaon  showed  to  the  aooiaty  a  mode  which,  daring  some 
years  past,  had  been  praotiaad  by  Mb  brother,  Sir  William  Thamaon, 
for  illaBtrating  diffnaion  and  eihibitiiig  its  great  alowaeas  when  circn- 
lating  onrranta  are  aToided.  Soma  glass  tabes  of  aboat  a  1  in.  or  i  In. 
bore,  and  from  2  to  4  ft.  in  length,  are  hermatioally  sealed  at  one  end. 
Into  each  two  liqaida  are  introdnoed,  the  heavier  one  being  ponred  in 
firat,  and  the  lighter  one  being  ponied  in  so  as  to  teat  apon  the  top  of 
it.  The  appec  end  ia  then  bermetioaUy  sealed.  The  liquids  may  be 
aolphiirio  aoid  below,  with  water  abote;  or  water  below,  with  aloohot 
above ;  or  a  aolatioa  of  aolphate  of  ooppei  below,  with  water  above ; 
and  variODB  others  may  be  token.  The  tabea  bo  prepared  are  kept  in 
an  aprigbt  poaitioD,  and  difToBJon  piooeeda.  At  Grat  the  region  of 
gradual  trauaitian  from  the  one  floid  to  the  other  oconpiee  a  very  abort 
spaoe  in  the  length  of  the  tabe,  bat,  as  time  goea  oc,  the  region  of 
tranaition  spreads  itaalf.  Even  after  years  have  elapaed,  however, 
daring  which  diffosion  hu  been  oonatontly  goicK  on,  the  liquid  at  top 
and  the  liqoid  at  bottom  are  foand  to  be  atill  remaining  distinct  from 
one  another.  With  the  anlphorio  aoid  and  water  tube  thia  may  be 
made  very  evident  after  the  lapae  of  a  year  or  two  by  inverting  tha 
tube  several  times  ao  oa  to  thoroughly  mingle  its  oontents,  when  it 
will  be  foand  to  beoome  very  hot  throogh  tbe  mixing  of  the  aulphnria 
acid  with  tbe  water,  and  at  the  same  time  the  entire  liqaid  contents, 
of  the  tabe  will  be  found  to  shrink  very  much  ia  bulk.  In  like  manner 
a  tube  in  which  water  has  been  introdoced  below,  and  alcohol  above, 
showa  a  coneiderabU  shrinkage  of  bulk  of  ita  total  liquid  contanta,  on 
the  minglin.(  of  tbe  liqoida  by  inversion,  even  after  they  have  stood  in 
ooataot  for  a  year  or  more,  and  bo  it  is  rendered  manifest  that  the 
year'a  time  has  not  sufBced  to  oomplete  the  mixing  of  the  liqnida  by 
the  prooeas  of  diffusion. 

Dr.  Borden  oommanced  by  ramarkiDg  that  the  season  wob  approach- 
ing when  not  a  few  of  the  inhabitaata  of  Belfaat,  tempted  by  genial 
Bonshine  and  refreshing  ahowera,  wonld  eeek  for  a  period  tbe  oharms 
of  a  seaside  reaidenoe,  and  that,  oonseqaently,  the  pteaent  oo<taaioa 
was  an  appropriate  one  for  the  diaouasion  of  the  anbject  he  had 
aelected.  He  deplored  the  indifferenoe  shown  by  the  general  pnblio 
to  natural-hiatory  purauite,  observing  that  even  many  who  were 
conversant  with  the  dedaotiona  of  biology  were  oomparatively 
ignorant  of  the  iadactive  Bubetratam  upon  which  that  aaience  ia 
based,  and  earnestly  rsoommendad  to  all  anch  peraons  the  study  of 
those  forms  of  life  which  abound  on  nearly  every  ooaat.  He  was  con- 
vinced that,  if  examplee  of  a  dozen  of  the  principal  typea  of  marine 
organization,  at  different  stages  of  growth,  were  carefully  eiomlned 
with  referonce  to  development,  Btruotnre,  and  fonotion,  many  of  the 
onrrent  doctrinea  of  biology  would  aaaume  qnite  a  novel  aapeot  to  the 
inquirer.  Tbe  lecturer  here  read  a  liet  of  twelve  marine  animala, 
exemplifying  aa  many  great  gronpa,  which,  he  stated,  weic  easily 
procured  and  of  moderate  size,  wonld  thrive  well  in  oocBuement,  and 
whose  life-histories  might  be  readily  traoed.  There  was  nothing  in 
tbe  task  proposed  so  intrinaioally  difficult  that  any  well  edaoated 
person  might  not  confidently  ondertaia  it  with  every  prospect  of 
aacoess.  The  investigation  might  also  be  pursued  with  comfort  at  all 
seaaona,  now  that  we  were  enabled  by  means  of  a  simple  oontrivanoe 
— namely,  the  aqnariem,  to  keep  aquatic  animals  alive  and  nnder 
obsarvatjon  for  as  long  a  period  as  waa  requisite  beside  our  study 
table.  He  had  no  doubt  bnt  that  an  inSnitely  greater  amount  of  really 
useful  information  would  be  obtained  by  the  method  of  study 
indicated,  than  b;  the  perusal  of  dosens  of  tbe  textbooks  on  natural 
history  in  ordinary  use.  The  anthor  of  the  paper  then  entered  into 
a  detailed  deacription  of  the  aquarium,  dwellicg  chiefly  upon  its  value 
in  on  educational  point  of  view,  the  principles  involved  in  ita  con- 
atmetion,  and  its  proper  management.  He  strongly  adviaed  those 
preserving  marine  animaJa  alive  for  the  puipoae  of  acientifio  obaerva- 
tion,  not  to  feed  them.  In  proof  of  the  length  of  time  daring  wMoh 
thoy  might  be  kept  alive,  and  apparently  in  the  enjoyment  of 
excellent  health,  without  au  artifioiol  snpply  of  food,  he  exhibited 
aome  living  specimens  which  he  had  brought  with  him  from  the  sea- 


seven  months.  Ha  oonolnded  as  follows ; — "  I  cannot  rsfrun  from 
expressing  a  hope  that  oor  society  may  be  induced  to  eatablish  an 
aqnariom  within  the  walla  of  this  building.  I  am  parBuaded  that  such  ; 
a  step  would  not  only  tend  to  popularise  the  study  of  natuni]  histoiy 
in  this  looality,  bnt  would  alao  enhonoe  in  no  amall  degree  the  other 
attractions  of  our  maaeam.  The  expense  attending  the  nndartaking 
must  be  small,  and  when  we  remember  that  the  experiment  baa 
already  been  suocessfnUy  tried  in  many  othar  towns,  boUi  in  onr  own 
country  and  on  the  Continent,  we  may,  I  think,  fairly  anticipate  a 
similar  restilt  here.  [Tha  lecturer  here  apoke  of  the  enthnai&sm  with 
which  the  inhabitants  of  Brighton  were  promoting  the  constnigtion 
of  an  aquaainm  in  that  town.]  I  trust,  further,  that  tbe  day  is  not 
far  distant  when  many  other  of  our  publio  institutiona  will  poiaeo 
thia  iuBtruotive  source  of  amuaement.  While  in  London  last  aatmsn 
I  visited  St.  Bartholomew'a  Hoapital,  and  was  much  pleaaed  in  finding 
in  one  of  its  wards  a  fresh-water  aquariam,  wbieh  bote  evident  aigna 
of  being  oarefully  attended  to.  Its  presence  there,  I  have  no  donbt, 
distracted,  in  some  measnre,  tbe  thoughts  of  tbe  poor  patients  hoa 
the  oontinuaJ  contemplation  of  their  own  aaffeiiuga — a  most  dealTabla 
objeot  to  attain. 

The  paper  waa  followed  by  remarks  from  the  Bav.  Dr.  MaeilwBiilt, 
Hr.  Stewart,  Hr.  William  Gray,  Mr.  Swanaton,  Ur.  William  Pattemn, 
and  the  chairman,  who  cordially  agreed  witii  Dr.  Burdan  as  to  Un 
deairability  of  eatablisbing  an  aqnarinm  in  this  town.  Mr.  Stewart, 
howevsr,  thought  that  tha  mnssum  waa  not  the  beat  plane  for  it,  and 
auggested  that  the  town  oonncil  might,  with  advantage,  place  one  in 
tbe  proposed  pabiie  park.  The  Bev.  Dr.  Macilwaine  thooght  that  the 
Botanic  Oardens  would  be  a  soitabls  place  for  a  freah-wateraqsaiioK. 
Dr.  Burden  was  enabled  to  illustrate  many  parts  of  hia  paper  by  reler- 
ence  to  a  tastefully-arranged  and  well-stocked  aquarium,  whiah  had 
been  kindly  lent  for  the  occasion  by  one  of  the  ladies  of  the  NatoialistB' 
Field  Club. 


A  MBBTiHa  of  tbe  Londonderry  Natural  History  and  PhiloBophiciil 
Sooietj  was  held  on  Tnaaday  evening  week,  in  the  Hound-roon)  of  lie 
Corporation  Hall.  There  was  a  large  attendance,  th°  general  audieoce 
including  not  a  few  ladiei.  Tha  buainesa  annoanc?d  on  (lie  cironlor 
was  tbe  reading  of  papers  oa  followl: — "  Notes  on  Phenomena  of  the 
Qlaoial  Epooh  in  the  Neighbourhood  of  Derry,"  by  Ihe  president; 
"  On  the  Butterflies  of  a  part  of  Iniahowen,"  .hy  Ur.  W.  Hart,  Kil- 
derry ;  "On  a  Cave  lately  diaoovered  near  Halia  Head,"  by  Mr. 
Dngan  ;  and  "Case  of  Abnormal  Arrangement  of  the  Vtscecs.  In  Uumsn 
Subjaet,"  by  Dr.  Cuthbert.  All  of  these  were  read  aicoptlng  the  lust, 
which  waa  deferred  for  want  of  time.  Sketches  and  diagrams  for  the 
illustration  of  the  papers  by  the  president  and  Mr.  Dugan  were  aas- 
pended  on  the  walls  of  the  room,  and  tbe  latter  gentleman's  p  ipei  wsi 
fnrthor  illustrated  by  shells  and  bones  found  in  tbe  cave  at  Malin 
Head.  William  John  Foster,  Esq.,  T.C,  sxhibited  speoimcns  of  tho 
bricks  of  whioh  an  old  house  Iralonging  to  him,  lately  tsikcn  down,  hod 
been  built,  their  ohiaf  interest  lying  in  the  circumstance  that  tbe  hoiuf 
from  which  tbey  had  been  taken  was  the  reaidenoo  of  the  Mayor  d! 
Derry  during  the  famous  siege-  The  hricka  themselves  were  coUBidfr- 
ably  smaller  than  tlwiee  now  made,  and  much  whiter  in  coloar.  Tbs 
maaonry  of  tbe  old  house  was  vary  strong  and  odheaivB,  large  portion! 
of  tha  walls  coming  down  together. 

The  minutes  of  ths  previous  meeting  having  bean  read  by  tbe  secre- 
tary, Mr-  Watson,  and  confirmed,  the  president,  Mr.  Harte,  C.E., 
F.E.G.S.I.,  left  the  chair,  and  Dr.  Cuthbert,  the  vice-president,  took  it. 

The  president  then  gave  on  exposition  of  tho  phenomena  eonnecltd 
with  tbe  "  Glacial  Epoch"  as  manifested  in  the  geclogical  confomu- 
tions  in  tbe  neighbourhood  of  Derry-  Tliis  waa  iUustratod  by  diagram!, 
and  by  speoimena  in  stone,  brought  from  some  diataucc. 

The  president  having  again  ta^en  the  chair,  Mr.  W.  Hart,  Kilderry, 
read  an  admirably  written  and  exhaustive  paper  on   tbe  Ltuttorfiiaa 


BOSTON  (U.S.)  SOCIETY  OF  NATDEAL  HISTORY. 
Apbu.  Gtb.— Mr.  W.  T.  Brigham  called  tbo  attention  t>t  the  society 
to  on  island  in  the  Pacific  Ocean,  lying  S.E.  of  the  Sandwich  lelandi, 
known  ae  Brook's  Island,  and  used  aa  a  coaling-atotion  for  staamen 
plying  between  San  Fronoiaco  and  Hong-kong-  Tho  apeokcr  said  the 
island  was  a  part  of  the  reef  belonging  to  the  Sandwich  Islands  ;  ha 
described  the  shape  of  tho  island  and  tiie  position  ef  tbo  two  lagoons 
wbieh  its  ooral  wall  inolosed.  Tbe  island  was  iutereeting,  bo  aoid,  aa 
it  shows  how  such  islands  may,  by  tbe  agency  of  Oceania  onrreotc, 
become  covered  with  a  vegetation  derived  from  tinds  qnito  remote 
from  it.  Upon  the  shores  of  the  island  had  been  found  the  renmns 
of  two  Chinese  junka,  seeds  of  trees,  and  plants  from  tbo  Kaat  Indiea. 
and  tronks  of  tteea  from  ths  ooaata  of  Oregon  and  California  (U.S.). 
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The  island  was  now  oovered  with  a  slirubby  vegetation  derived  from 
these  drifted  seeds.  The  speaker  remarked  that  it  wonld  be  instrno- 
tive  to  determine  what  plants,  and  what  proportion  of  plants  from 
different  latitudes,  would  grow  in  that  climate. 

Capt.  N.  E.  Atwood  exhibited  a  large  tamoar  which  had  been  taken 
from  the  abdominal  cavity  of  a  healthy  haddock. 

Most  of  the  session  was  occupied  in  discussing  the  proposed  change 
in  the  oonstitntion  and  by-laws  of  the  society,  whereby,  instead  of  the 
present  system  of  one  curator  for  each  department,  there  shall  be  "  a 
committee  of  three  on  each  department  of  the  museum,  who  together 
shall  form  a  board  for  the  management  of  the  concerns  of  the  society, 
and  shall  be  called  the  council." 

The  motion  for  the  proposed  change  having  been  announced  at  the 
two  preceding  meetings,  was  carried  in  the  affirmative  by  a  large 
majority.  Another  affirmative  vote  at  the  next  meeting  will  be  neces- 
sary before  it  can  become  a  law. 


FOREIGN  ACADEMIES. 


THE  FRENCH  ACADEMY. 

Pabis,  April  18th. — M.  Dumas  not.being  present,  M.  Balard  opened 
thd  meeting  by  presenting  a  paper  by  M.  Beboul,  Professor  in  the 
Faculty  of  Science  of  Besan^on,  on  the  Hydriodates  of  Propylene ;  and 
a  note  by  M.  Croullebois,  Fr^parateur  of  the  College  of  France,  on  the 
indices  of  refraction  of  liquids,  and  on  their  variation  with  the  tem- 
perature. By  means  of  a  very  delicate  optical  apparatus  he  confirmed 
many  of  these  variations.  He  discovers  that  the  maximum  of  value 
of  the  index  of  water  corresponds  with  the  temperature  of  the  maxi- 
mum of  density. 

M.  Boussingault  presented  a  work  by  M.  Musoulns,  Military  Phar- 
macien  at  Constantine,  on  the  constitution  of  starch  granules,  in 
which  he  states  that  starch  treated  by  acetic  acid  affords  a  dextrine  in- 
soluble at  a  temperature  of  50°,  which  becomes  soluble  by  cooling, 
and  regains  its  former  state  of  insolubility  upon  being  again  submitted 
to  the  before-mentioned  temperature. 

M.  Combes  brought  forward  some  new  experiments  by  M.  Him, 
this  time  following  the  method  of  MM.  Fflanndler  and  Blutter,  that 
of  mixtures  ;  the  results  were  the  same  Aa  in  the  first  experiments ; 
there  has  been  no  irregularity  in  the  increase  of  the  value  of  the 
specific  heat  of  water,  with  the  temperature  about  that  of  the 
maximum  of  density. 

M.  Delaunay  then  gave  some  communications  taken  from  divers 
letters  containing  some  new  details  on  the  Aurora  borealis  of  the  5th 
of  April,  seen  in  a  great  many  different  places.  M.  Sonrel  has  also 
collected  a  good  deal  of  information  with  reference  to  this  phenomenon. 

Another  note  brought  forward  by  M.  Delaunay  was  one  by  M. 
Bayet,  announcing  that  on  Tuesday,  April  12,  whilst  making  spectrum 
analyses  of  the  sun,  he  perceived,  as  already  described  by  Father 
Secchi,  the  transformation  of  the  band  C  into  a  luminous  band. 

A  third  paper  presented  by  M.  Delaunay,  of  which  M.  Georges 
Qnesneville  is  the  author,  tending  to  show  that  M.  Flammarion  was 
mistaken  in  the  calculations  by  means  of  which  he  thought  to  signalize 
a  numerical  relation  between  the  time  of  rotation  of  the  planets  and 
their  density.  M.  Delaunay  had  not  verified  the  calculations  of 
M.  Flammarion,  nor  those  of  M.  G.  QuesneviUe,  therefore  he  could 
affirm  nothing  either  for  or  against  the  reality  of  the  relation  indicated 
by  the  former  or  contested  by  the  latter. 

M.  Dumas  then  brought  forward  some  papers,  one  mentioning  some 
facts  relative  to  icicles  on  the  surface  of  dead  plants  which  had  been 
evidently  produced  by  the  ascension  of  water  through  some  of  the 
roots  still  living. 

A  note  by  M.  Noiret  relative  to  the  purification  of  the  atmosphere 
of  hospitals  advises  the  use  of  a  very  simple  and  inexpensive  process, 
which  consists  in  passing  the  air  through  spongy  masses,  saturated 
with  perchloride  of  iron. 

A  note  by  M.  Pratt  on  gold  and  its  composition;  a  paper  by 
M.  Blondlat  on  black  phosphorus ;  by  M.  Joly  on  the  rotation  of  the 
embryo  in  Axolotls  f^r  fecundation ;  and  a  note  from  M.  B^champ 
on  the  formation  of  urea  by  the  action  of  permanganate  of  potass  on 
albnmenoid  substances,  were  also  presented. 


THE  VIENNA  ACADEMY. 


YlXKNA,  March  10th. — ^The  president  announced  the  death  of  Prof. 
Bedtenbaoher,  which  occurred  on  March  the  5th. 

The  directors  of  the  State  telegraphs  informed  the  Academy,  in  a 
letter  bearing  date  February  21st,  that  the  Handelsministerium  had 
arranged  with  the  Finanzministerium  to  allow  telegrams  on  the  dis- 
oovery  of  new  telescopic  comets  sent  from  the  Academy  to  the 
observatories  at  Craoow  and  Kremsmfinster  until  the  end  of  May, 


1872,  to  be  transmitted  as  froo  telegrams,  and  that  the  telegraph 
directors  were  commissioned  to  take  the  necessary  steps  to  obtain  the 
same  privilege  for  the  communication  of  these  discoveries  to  Altona, 
Berlin,  Leipsio,  and  Carlsruhe. 

Herr  Hofrath  and  Prof.  Hyrtl  presented  a  memoir  on  the  pelvis 
of  the  kidney  of  mammalian  animals  and  man.  It  contains  a 
detailed  description  of  the  urinary  organs  (ureters,  pelvis,  calyces, 
and  papilke)  of  three  genera  of  Cetaoea,  two  of  Monotremata,  three 
of  Marsupialia,  two  of  Solidungula,  six  of  Buminantia,  twelve  of  Car- 
nivora,  four  of  Insectivora  and  Cheiroptera,  and  five  of  Quadrumana. 
The  section  of  the  memoir  treating  of  the  human  kidney  is  a  very 
elaborate  one. 

Herr  Karl  Fritsche  sent  in  a  paper  entitled,  "  Phsnologioal 
Studies."  The  author  has  observed  that  the  times  of  blossoming 
and  fruit-ripening  in  plants,  as  well  as  of  the  earliest  and  latest 
appearance  of  periodically  occurring  animals,  will  correspond  closely 
year  after  year,  even  for  many  years,  whUst  at  another  they  are  not 
nnfrequently  widely  different,  although  the  respective  species  of 
plants  or  animals  are  the  same  at  both  stations. 

Prof.  E.  Mach  presented  a  memoir  by  Herr  Y.  Dvorak,  entitled, 
"  On  the  After  Impressions  of  Excitant  Changes." 

Herr  H.  Bath  sent  in  a  paper  entitled  "  The  Bational  Triangle." 

Prof.  B.  Neimtschik  sent  in  a  paper  on  simple  constructions  of 
oblique  hyperboloids  and  paraboloids  with  their  shadow  outlines. 

Herr  C.  Puschl,  capitular  of  the  Benedictine  House  at  Seitenstetten, 
sent  in  a  paper  on  a  cosmical  attraction  which  the  sun  exercises 
through  its  rays.  The  author  finds  by  computation  from  certain  data 
that  the  sun  exerts  through  the  ether  waves  issuing  from  it  an  attrac- 
tion on  opaque  bodies  which  equals  the  repulsion  which,  according  to 
the  emanation  hypothesis,  it  must  exercise  through  the  material  par- 
ticles emitted  by  it. 

Herr  J.  Sollinger  presented  a  memoir  on  the  atomic  heat  of  nitrogen 
in  its  solid  combinations. 

Dr.  J.  Skoda  presented  a  paper  on  the  effect  of  Digitalis  and  Tino- 
tura  Veratri  viridis  on  the  temperature  in  croupous  pneumonia,  by 
Dr.  Leopold  von  Schr5tter. 

Prof.  Y.  von  Lang  made  a  communication  on  a  new  method  of  inves- 
tigating the  diffusion  of  gases  through  porous  septa.  The  apparatus 
employed  consists  of  a  porous  cell,  such  as  is  used  in  a  Bunsen's  ele- 
ment, which  is  connected  by  a  thin  caoutchouc  tube  with  the  air-tube 
of  a  Marriotte's  bottle.  The  air- tube  is  so  arranged  that  its  lower  end 
is  on  a  level  with  the  opening  of  the  outflow  tube,  so  that  the  gas  in 
the  porous  cell  is  always  at  the  pressure  of  the  atmosphere.  As  soon 
as  an  inorease  occurs  in  the  volume  of  the  gas  in  the  cell,  it  passes 
through  the  caoutchouc  tube  and  accumulates  in  the  upper  part  of  the 
bottle,  displacing  an  equal  volume  of  water,  which  can  easily  be  esti- 
mated by  weighing  it.  By  a  slight  modification  the  apparatus  can  be 
used  in  the  case  of  a  diminution  in  volume. 

Dr.  Beuss  presented  the  fourth  part  of  Dr.  Manzoni's  Italicm  Fossil 
Bryozoa.  It  contains  the  description  of  twenty-four  species  of  chi- 
lostomous  bryozoa,  of  which  two  belong  to  each  of  the  genera  Salicor- 
naria,  Hippothoa,  and  Esohara ;  one  to  each  of  the  genera  Lepralia, 
Bet^pora,  LuQnlites,  and  Cupularia ;  six  to  the  family  Cellepora ;  and, 
lastly,  eight  to  the  Membranipora.  Nine  of  them  are  quite  new.  The 
species  described  occurred  partly  in  the  Plicoene  of  Calabria  and  Cas- 
tellarqnato,  partly  in  the  Miocene  of  Turin  and  other  places.  At  the 
conclusion  of  the  paper  the  author  is  led  to  notice  three  species  of 
cydostomous  bryozoa,  and  through  this  to  comment  on  the  general 
zoological  value  of  many  genera  founded  only  on  the  different  arrange- 
ment of  the  tube-cells. 

Professor  Suess  presented  the  second  part  of  his  researches  on 
Ammonites,  and  treats  of  the  structure  of  the  spiral  shell.  The 
author  first  refers  to  Carpenter's  observations  on  the  minute  structure 
of  the  shell.  He  then  examines  the  relations  of  the  shell  to  the 
animal.  A  glance  aj;  the  shelled  oephalopods  shows  that  the  older 
forms  occupied  one  chamber  in  particular,  which  indosed  the  entire 
animal,  and  formed  its  real  habitation,  whilst  many  of  the  later-formed 
chambers  were  only  attached  to  the  hinder  extremity  of  the  body  by 
muscular  ligaments,  and  formed  only  a  hydrostatic  apparatus  for  the 
more  ready  movement  of  the  animal  in  the  sea.  It  is  also  evident  that 
the  shell  which  is  present,  provided  with  rudimentary  shell-mnscles, 
as  a  rudimentary  ammonite-shell  in  the  female  of  the  living  genus 
Argonauta,  may  be  regarded  as  an  ostraoum  without  the  nacreous 
layer ;  and  that  Argonauta  belongs  to  a  great  f nuuly  which  begins 
with  Tracheceras,  and  includes  Cosmoceras,  Toxooeras,  Criooeras,  many 
scaphites  and  the  flexuosi. 

Professor  Briicke  stated  some  results  of  his  investigations  on  the 
products  of  the  digestion  of  albuminous  substances.  He  has  examined 
the  precipitates  produced  in  their  solutions  by  metatungstic  acid,  by 
phospho-molyb^c  acid,  and  by  iodide  of  mercury  and  potassium.  He 
has  found  among  them  two  bodies  which  have  the  same  series  of  re- 
actions as  each  other,  but  of  which  one  is  soluble  and  the  other 
insoluble  in  alcohol. 

Professor  Loschmidt  presented  a  paper  on  experimental  researches 
on  the  diffusion  of  gases  withont  porous  septa.    The  object  of  these 
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mrestigatioxiB  is  the  determination  of  the  so-called  diffosion-constant— 
that  is,  the  Telocitj  with  which  two  gases  mix  together  when  they  are 
placed  in  free  contact  with  each  other  on  a  horizontal  plane.  The  present 
research  is  on  the  combinations,  air — carbonic  acid,  carbonic  add — 
hydrogen,  and  hydrogen-— oxygen.  The  principal  result  is  the  law  of 
the  proportionality  of  the  difhision-constants  with  the  squares  of  the 
absolute  temperatures. 

Dr.  O.  Nenmayer  presented  a  paper  entitled  "  A  Project  for  Prepa- 
rations for  the  Transit  of  Venus  in  1874." 

Professor  E.  Lndwig  gave  an  account  of  an  investigation  carried 
out  by  himself  and  Dr.  0.  Graebe  on  some  naphthaline  derivatiTes 
related  to  the  kinones. 

Martins  and  Griess  hare  described  three  substances  obtained  from 
biamido-naphtol  of  the  composition-^ 

CioHgNgO  biimidonaphtol, 
CjoHfNOg  ozimidonaphtol, 
CjoHg    O,  oxynaphtochinon, 

the  last  of  which  has  been  stated  to  be  an  isomer  of  alizarin.  These 
bodies  exhibit  a  constitution  analogous  to  the  kinones,  in  the  two 
first  of  which  the  imide  group  plays  a  part  corresponding  to  that  of 
the  oxygen  of  kinone,  and  are  changed  by  nascent  hydrogen  into  three 
others  of  the  following  composition  *. — 

CjoHjoNgO  biamidonaphtol, 
oxyamidonaphtol, 
Og     trioxynaphthalin. 

The  relations  of  these  six  compounds  to  one  another,  and  to  kinone 
and  oxykinone,  are  shown  by  the  following  scheme : — 

Hydroldnone  Kinone 

C.„H,(OH)j^«  C..H,(OH)j^> 

Biamidonaphtol  Biimidonaphtol 

0. .  H.  (OH)  ]  ^H,  c.  0  H,  (OH)  j  ^> 


C,.H,NO, 


Oxyamidonaphtol 
I..H,(OH)jg| 
Trioxynaphthalin 


Oximidonaphtol 

C..H,(OH)jg> 

Oxynaphtokinone 


NOTES  AND  MEMORANDA. 


■  o« 


« 

The  North  German  Ocean  Observatory  last  year  concluded  an 
important  examination  of  the  courses  followed  by  steamships  between 
the  Lizard  and  New  York,  to  disoover  by  what  route  a  steamship  can 
accomplish  the  distance  between  the  two  points  in  question,  at  yarious 
seasons  of  the  year,  in  the  shortest  time. 

At  the  Annual  Meeting  of  the  Falteontographical  Society 
it  was  reported  that  new  monographs  by  Mr.  Carrnthers  on  the  Fossil 
CyoadeiB,  by  Dr.  Lycett  on  the  Fossil  Trigonias,  and  by  Prof.  Owen  on 
the  Purbeok  Mammalia,  wero  in  preparation  ;  that  Mr.  H.  Woodward 
would  continue  the  monograph  on  the  Trilobites,  left  unfinished  through 
the  death  of  Mr.  Salter ;  and  that  Mr.  Wood  would  issue  a  supplement 
to  the  Crag  Mollusoa. 
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WEDNESDAY,  April  27th. 

Ijondon  Institution,  noon.    AnniTersary  Meeting. 

Society  of  Arts,  8  p.m.  ''A  Narrative  of  the  Works  of  the  Suez  Canal," 
by  Daniel  Adolphus  Lange,  Esq. 

Belfast  Natural  History  and  rhilosophical  Society,  8  p.m.  "  On  Animal 
Life  at  great  Deptba  in  the  Sea,**  by  Dr.  Wyville  Thomson,  F.R.S. 

Geological  Sooiety,  8  p.m.  ''Spocios  of  Rhinoceros  found  in  Fissure- 
CaToms,  Preston,  1816,"  by  Mr.  G.  Busk.  "Two  Gnoissoid  Series 
in  Nova  Scotia  and  Now  Brunswick,"  by  Mr.  H.  Y.  Hind.  "  Notes 
on  the  Geology  of  Arisaig,  Nova  Scotia,    by  Rev.  D.  Honeyman. 

Ardhnologioal  Association,  8  p.m.  '*  Recent  Discoveries  at  Newbury," 
by  Dr.  Silas  Palmer. 

Society  of  Literature,  8.30  p.m.  ''Literature,"  by  Sir  P.  Colquhoun,  LL.D. 

THURSDAY,  28th. 

Royal  Sodety,  8.30  p.m.  "On  the  Organs  of  Vision  in  the  Common 
Mole/'  by  Dr.  R.  J.  Lee.  "On  an  Aplanatio  Searcher  applied  to 
Microscopes,  and  its  Effects  in  Increasing  Power  and  Inoproving 
Definition,"  by  Dr.  G.  Rovston-Pigott.  "On  a  Cause  of  Error  iii 
Electroecopic  Experiments,^'  by  Sir  Charles  Wheatstone,  F.R.S. 

London  Institution,  7.30  p.m. 

Royal  Sooiety  Club,  6  p.nL 

Royal  Institution,  8  p.m.    "  Electricity/'  by  Professor  TyndalL 


Zoological  Society,  8.80  p.m.  "  Notes  on  a  North  Amflrican  Ratrarhisn 
{Spelet-pet  rvira)"  by  Mr.  St.  George  Mivart.  "Notes  on  some 
Points  in  the  Anatomy  of  certain  Kingfishers,*'  by  Dr.  Cnnningham. 
"  On  a  new  gigantic  Amphibian,  allied  to  Lepidosiren,  from  Queens- 
huid/'  by  Mr.  G.  Kreflft,  C.M.Z.S. 

FRIDAY,  29tii- 

Royal  Institution,  8  p.m.    "  Interpretation  of  Popular  Myths,"  by  Pro£ 
Blackie. 

SATURDAY,  80th. 
Royal  Institution,  3  p.m.    "  Astronomy  of  Comets,"  by  Prof.  Grant. 

MONDAY,  May  2nd. 

Victoria  Institute,   8  p.m.    "  On  Comparative  Pqrchology,"  hy  C.  J. 

Morshead,  £b<^. 
Entomological  Society,  7  p.m. 
Medical  ^iety  of  London,  8  p.m. 
Asiatic  Society,  3  p.m. 
London  Institution,  4  p.m. 
Royal  Institution,  2  p.m.    Annual  Meeting. 

TUESDAY,  3nL 

Anthropological  Society,  8  p.m.  "The  Aboriginal  Tribes  of  the  Nilgiri 
Hills,"  by  Major  Roes-King.  "  The  Armenians  of  Southern  IndJa," 
by  Dr.  John  Shortt  <<  The  Eajahs  of  Southern  India,"  by  Dr.  John 
Shortt. 

Institution  of  Civil  Engineers,  8  p.m. 

Pathological  Sooiety,  8p.m. 

Syro-Egyptian  Society,  7.30  p.m. 

Royal  Institution,  3  p.m.     "  Moral  Philosophy,"  by  Prof.  Blackia. 

Leeds  Philosophical  and  Literary  Society,  7  p.m. 


WEDNESDAY,  4th. 


Sooiety  of  Arts,  8  p.m. 
Obstetrical  Society,  8  p.m. 


NOMBNOLATURE  OF  RooKfl.—"  J.  H.  K."— We  thank  you.  The  MS. 
has  arrived,  and  appears.  Send  the  other  paper,  and  if  suitable  it 
shall  appear  in  serial  form.  It  would  probably  constitute  two  or  throe 
parts.  Send  us  any  notes  of  news  in  your  part  of  the  world,  and  accept 
best  wishes. 

FiRiNO  UNDER  Watkr.— "  0.  H.  S."— Thanks.  Blocks  received.  The 
paper  shall  appear.  We  shall  be  glad  to  forward  your  views  to  the  bc«t 
of  our  power. 

Deep  Sea  Dredoino.— "M.  H."— The  note  appears.  Always  glad  to 
do  what  we  can  for  you. 

Dust  and  Disease. — Our  correspondent  should  have  sent  us  his  real 
name.  We  quite  agree  with  him.  He  will  see  that  his  wish  was  antic^oted. 
We  shall  return  to  tho  subject  before  long. 

Reviews  of  Foreign  Books. ~'<  W.  S.  M."  is  heartily  thanked.  We 
have,  in  compliance  with  his  desire,  published  the  matters  sent  at  somi 
inconvenience.     Glad  of  further  aid  in  this  direction. 

Sulphur  Solution.—"  Ignoramus."— We  quite  svmpathiae  with  the 
views  of  our  correspondent,  but  there  is  some  probability  that  his  letter, 
if  published,  might  reflect  on  some  special  manufacturers,  and  might  be 
deemed  libellous.  Under  these  circumstances  we  must  decline  to  insert 
it. 

Australian  Hibrooltfhios. — Our  correspondent  will  greatiy  oblige 
by  sending  us  the  blocks  he  refers  to.  The  subject  is  of  the  hignest  in- 
terest. Has  our  correspondent  read  Mr.  Taylor's  recent  work  on  New 
Zealand  f    He  would  find  therein  much  to  interest  him. 

Proceedings  of  the  French  Academy. — "F."  is  labouring  under 
some  misapprehension.  Much  as  we  esteem  the  reports  of  the  Academic 
des  Sciences  in  the  LibirU  and  DSbaU,  we  must  confess  to  fliinlrtT^g  that 
the  "  Cold  Compies  JRendu* "  are  better  adapted  to  our  reqtdrementa 
Nevertheless,  we  are  obliged  to  him  for  his  trouble. 

The  Herrino  Fibhert.— M.  Soubeiran  is  thanked  for  his  paper.  Has 
he  read  Dr.  Lawson's  articles  "  On  Herrings  and  Herrings  Fisningf"  in  the 
Popular  Science  Review  of  two  or  three  years  since  ? 

International  Bxhibitionb.— Lieut. -Col.  Scott's  communications  are 
to  hand. 

Uniybrsitt  Press.—"  G.  R."— We  are  obliged  to  you  for  your  troubla- 
We  hope  your  demand  will  be  successfuL 

British  Rainfall.— <'G.  J.  S."— Thanks.  Blocks  reouv«d  and  used. 
The  magazine  to  hand,  and  shall  be  noticed. 

Species  of  MBOAUOHTHTa— ''  J.  W."— We  shall  do  our  utmost  to 
oblige  you  in  the  matter.  If  the  paper  is  not  too  long*  it  ahaU  be  re* 
produced. 
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THE  BOYAL  SOCIETY  OF  MEDICINE. 

|HE  members  of  the  medical  world  are  to  be  congra- 
tulated on  their  efforts  to  establish  a  central 
society  in  the  stead  of  the  multitude  of  small 
associations  which  now  exist.  But  what  shall  we 
say  of  those  who  constitute  the  world  of  Science, 
and  who,  with  a  greater  necessity  for  a  central  Academy,  still 
divide  themselYCS  among  a  legion  of  **  bodies  '*  which  are  really 
incapable  of  maintaining  a  satisfactory  independent  existence  P 
Long  enough  ago— almost  before  the  Boyal  Society  of  Medi- 
cine was  contemplated — we  urged  on  the  Fellows  of  the  several 
Scientific  Associations  of  London  to  consider  the  propriety  of  amal- 
gamation. In  support  of  this  proposal,  we  urged  what  appeared 
to  us  to  be  points  of  decided  importance.  We  indicated  the  more 
striking  defects  of  the  existing  condition  of  disorganization — the 
absence  of  requisite  funds,  the  confusing  nature  of  a  crowd  of 
similar  publications,  the  loss  of  time  sustained  in  attending 
variops  societies,  the  impossibility  of  founding  a  useful  library 
or  museum,  and  last,  but  not  least,  the  wasteful  expenditure  of 
money  involved  in  the  maintenance  of  numerous  public  buildings 
when  one  might  be  made  to  suffice  for  all.  But  though  we 
laid  these  facts  fully  before  the  scientific  public,  we  are  com- 
pelled to  the  somewhat  discreditable  admission  that  in  a  matter 
of  pure  reason  the  medical  profession  has  taken  the  lead  of 
scientific  men,  and  has  almost  accomplished  for  a  section  of 
the  community  the  scheme  thrown  out  by  us  for  the  scientific 
world,  but  which  the  savcmts  have  not  yet  deemed  worthy  of 
consideration. 

We  have  before  us  now  the  scheme  of  the  committee  of 
delegates  appointed  by  the  different  medical  societies  of  the 
metropolis  to  establish  a  Boyal  Society  of  Medicine,  which 
should  thus  amalgamate  all  the  medical  associations  without 
destroying  the  independence  of  the  several  departments  which 
they  represent.  While  in  some  of  its  details  this  plan  pre- 
sents features  which  require  and  will  probably  receive  modifi- 
cation, we  are  bound  to  say  that  as  a  whole  it  admirably  meets 
the  requirements  of  the  occasion.  It  is  well  considered  and 
carefully  worded,  and,  so  far  as  we  can  judge,  if  it  be  car- 
ried out  substantively,  it  will  at  once  increase  largely  the 
influence  of  the  medical  profession  as  a  section  of  the  public, 
and  will  give  a  status  to  the  scientific  labours  of  medical  men 
such  as  they  never  acquired  before. 

In  its  general  character  it  is  remarkable  how  closely  this 
scheme  for  the  fusion  of  the  medical  societies  resembles 
that  we  long  since  projected  for  the  amalgamation  of  the 
scientific  associations.  According  to  it,  the  new  Society 
will*  consist  of  a  central  representative  body,  containing 
the  following  seven  separate  sections: — Medicine,  Sui'gery, 
Obstetrics,  Pathology,  Psychology,  Clinical  Medicine,  and, 
lastly,  a  section  of  Epidemiology,  Hygiene,  and  Medical 
Jurisprudence.  It  may  appear  strange  that  certain  other 
departments  which  will  naturally  occur  to  the  reader  have 
been  omitted.  But  this  omission  is  provided  for  by  the 
determination  of  the  Society  to  entertain  questions  of  Thera- 
peutics, Chemistry,  and  Physics  in  each  section,  so  far  as  they 
bear  on  the  special  subject  under  consideration.  The  govern- 
ment of  the  Society  will  be  in  the  hands  of  a  general  council, 
composed  of  representatives  of  the  sections,  and  besides  the 
president  and  officers  of  the  society  itself,  each  section  will 
have  its  distinct  chairman,  treasurers,  and  secretary.  There 
is  only  one  defect  in  the  general  outline  to  which  we  think  it 
desirable  to  draw  attention,  and  that  is  the  arrangement  by 
which  professional  men  may  belong  to  any  of  the  sections 
without  being  really  Fellows  of  the  Society.  This  is  a  kind  of 
peicemeal  plan,  that  seems  on  its  face  anomalous,  and  that 
can,  in  aux  opinion,  be  productive  of  no  advantage  commen- 
BQiate  with  the  difficulties  it  must  involve.    We  can  only  trust 


that  it  is  to  be  maintained  but  for  a  short  time,  and  that  its 
object  is  to  prevent  certain  individuals  from  obtaining  a  position 
— which  by  joining  the  smaller  societies  they  would  now  effect — 
to  which  their  professional  claims  do  not  entitle  them.  In  all 
other  respects  the  scheme  is  an  excellent  one. 

Our  chief  object,  however,  in  noticing  a  movement  which 
only  distantly  relates  to  the  scientific  world  is  to  show  how 
much  may  be  done  in  even  a  brief  time  by  a  little  energy  and 
co-operation.  That  which  the  medical  societies  have  done  is 
that  which  we  proposed  that  the  scientific  bodies  should  do, 
and  which  these  latter  might  easily  have  succeeded  in  accom- 
plishing if  a  few  of  those  in  authority  had  put  their  shoulders 
to  the  wheel,  and  had  made  an  effort  in  what  we  cannot  but 
think  isy  after  all*  the  right  direction. 


THE  WEEK. 
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Sinoe  openiog  this  department,  we  haTe  reoeiyed  lo  mneh  Maistance  ftrom 
friendly  eorreipondenta  in  different  parts  of  the  world,  that  we  are  led  to 
believe  that  oar  readers  may,  with  rery  little  trouble  to  themselTes,  aid  as 
in  making  "  The  Week  "  a  moat  comprehensire  record  of  earrent  erents  in 
the  Boieniiflc  world.  We  therefore  appeal  to  all  car  friends  to  lend  as,  not 
merely  their  "ears,"  but  their  hands,  and  to  send  as  any  weekly  "iottings  " 
of  interest  relatire  to  matters  occnrring  in  their  neif(hboarhood.  "The 
smallest  oontrlbation "  will  be  accepted,  and,  serioasl;^,  the  briefer  and  mora 
terse  the  notes  are  the  better.  Secretaries  of  societies,  metropolitan  and 
provinci^  Hbrariana,  corators,  lecturers,  and  teachers,  may  all  do  something 
in  their  tarn, 

E  hear  with  much  pleasure  of  Mr.  Ernest  Hart's  return 
to  London,  and  of  his  probable  future  connection 
with  the  British  Medical  Journal.  Till  Mr.  Hart 
took  up  the  reins  of  the  Medical  Journal  it  was 
a  paper  little  esteemed  by  the  profession.  With  a  combination 
of  skill  and  energy  not  usually  found,  he  made  that  paper  the 
successful  rival  of  the  Lancet ;  and  we  doubt  not  that  once 
again  in  his  hands  it  would  redeem  some,  at  least,  of  the 
position  it  has  certainly  lost  during  the  past  year. 

"  FoHCE  versus  Organization  **  is  the  title  of  a  series  of  able 
papers  which  are  going  through  a  local  journal  of  much  merit, 
8t,  Cuthbert*8  Magazine.     They  are  published  anonymously. 

In  commemoration  of  the  centenary  of  the  discovery  of 
Australia,  a  grand  Metropolitan  International  Exhibition  will 
be  held  in  the  Prince  Alfred  Park,  Sydney,  -in  August  and 
September  next,  when  medals  and  prizes  will  be  given  for  exhibits 
in  several  departments. 

A  CATAXOGUE  of  the  Botanical  Museum  at  Leyden  is  being 
brought  out  under  the  direction  of  Mr.  F.  A.  Miquel.  The 
first  part,  according  toj^he  Athenceumf  is  the  Flora  Japonioa. 

Western  Scotland,  says  the  Lam>cei,  is  proud  of  her  ancient 
seat  of  learning,  as  may  be  infenred  from  the  hearty  support 
which  the  preparations  for  the  new  buildings  are  receiving. 
Government,  it  will  be  remembered,  voted  a  sura  of  £120,000 
for  their  construction,  on  condition  that  a  similar  amount  was 
raised  by  the  public.  The  latter  have  contributed  £127,000 ; 
while  the  additional  sums  of  £100,000  have  been  obtained  for 
the  old  buildings  from  the  Union  Railway  Company,  and 
£17,500  from  what  is  called  the  Fabric  Fund  of  the  University. 
The  original  estimate  of  £360,000  has  therefore  been  more  than 
realized ;  but  it  is  found  to  be  under  the  mark,  and,  accordingly, 
efforts  are  being  made  to  subscribe  the  deficit.  Last  week  a 
deputation,  consisting  of  Principal  Barclay,  Professors  Caird 
and  Allen  Thomson,  and  J.  A.  Campbell,  Esq.,  had  an  interview 
with  the  Lord  Provost  and  leading  citizens  of  Greenock,  at 
which  it  was  agreed  to  appoint  a  committee  for  the  collection 
of  subscriptions  in  aid  of  the  building  fund. 

The  report  of  the  conferences  of  the  India  Committee  of  the 
Society  of  Arts  on  "  A  Gold  Currency  for  India "  has  been 
reprinted,  and  may  be  had  of  the  Society's  publishers,  Messrs. 
Bell  &  Daldy,  price  Is. 
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Turn  Bojal  HigliDeMes  the  Prince  of  Wales,  President  of 
tiie  Soaetj,  and  the  Princess  of  Wales,  hare  gradooaly  sig- 
fiified  their  intention  of  honouring  with  their  presence  the 
Society  of  Arts  Conrersazione  at  Sooth  Kensington  Moseam 
on  the  4th  of  Maj,  The  Council  have  every  confidence  that 
the  members  of  the  Society  will  aid  them,  by  all  means  in  their 
power,  in  protecting  their  distinguished  guests  from  that 
erowding  which  unfortunately  is  but  too  common  in  public 
places  in  England,  and  in  securing  to  them  that  freedom  of 
morement  among  the  rarious  objects  of  interest  which  is  ac- 
acorded  to  the  guests  generally.  We  sincerely  trust  the 
Sodety's  confidence  may  not  be  misplaced. 

The  subscriptions  to  the  fund  for  defraying  the  costs  of  the 
projected  inquiry  upon  sewage  utilization  by  a  committee  of 
the  British  Association  amount  now  to  upwards  of  £1,200,  and 
we  are  glad  to  learn  that  the  committee  will  begin  their 
inrestigation  forthwith. 

We  learn  from  the  Gardenen^  Chronicle  that  the  fine  col- 
lection of  plants  formed  by  the  late  M.  Victor  van  den  Hecke 
de  Lambeke,  of  Ghent,  whose  death  we  recently  announced, 
was  sold  by  auction  on  Monday  and  Tuesday  last,  under 
the  direction  of  M.  Jean  Yerschaffelt. 

At  a  meeting  of  the  Boyal  Medical  and  Chirurgical  Society 
yesterday  week,  Dr.  Broadbent  exhibited  a  spbygmograph  which 
he  had  devised.  The  instrument  is  so  contrived  that  it  can  be 
applied  to  the  radial  artery  while  the  arm  is  in  the  semi-prone 
position ;  thas  obviating  the  necessity  of  a  forced  maintenance 
of  supination  of  the  limb. 

A  LARGE  number  of  prizes  for  investigations  in  physical 
science  are  offered  by  the  Dutch  Society  of  Experimental 
Science.  Particulars  may  be  had  by  applying  to  the  secretary. 
Dr.  Yan  der  Pant,  of  Botterdam. 

The  Boyal  Horticultural  Society  has  published,  in  the  form 
of  a  small  pamphlet,  Mr.  Badger's  Prize  Essay  on  Cottage 
Gardening,  and  that  of  Mr.  H.  Buttery  on  Window  Gardening. 
These  essays  may  be  obtained  at  a  cheap  rate  for  distribution 
among  cottagers  on  application  to  James  Bichards,  Esq.,  as- 
sistant secretary,  Boyal  Horticultural  Society,  South  Kensing- 
ton, W.  The  prizes  were  offered  by  Mr.  W.  Egertou  Hubbard, 
and  were  keenly  contested  for. 

Tbs  manufacture  of  the  Falmouth,  Gibraltar,  and  Malta 
Telegraph  Company's  cable  was  completed  on  the  8th  uit.  The 
laying  operations  are  to  be  commenced  at  the  Malta  end  of  the 
route,  and  are  so  timed  that  the  Bay  of  Biscay  may  be  reached 
dnring  the  fine  weather  which  may  be  expected  about  the 
middle  of  this  month.  The  work  of  suMnersion  is  to  be  com- 
pleted by  the  3l8t. 

The  Artizan  states  that  Dr.  Ott  has  published  a  memoir 
on  timber-preserving  processes.  He  says  the  opinion  that  car- 
bolic acid  and  substances  containing  it  are  effectual  in  pre- 
serving timber  is  erroneous.  The  real  preservative  action  of 
the  tar  oils  is  due,  according  to  the  author,  to  a  greenish 
fluorescent  oil  that  comes  over  at  the  last  stage  of  distillation. 
Direct  trials  with  pyrene  and  paranaphthaline  do  not  yield  suc- 
cessful results.  The  question  whether  coal-tar  contains  a 
sufficient  quantity  of  the  fluorescent  greenish  oil  just  alluded 
to,  to  justify  the  use  of  such  tar  for  preservative  purposes,  is 
answered  in  the  negative.  The  decay  of  timber,  or  peculiar 
transformation  which  makes  it  unfit  for  practical  purposes, 
seems  to  be  in  most  instances  produced  by  the  attacks  of  fungi 
and  lichens.  The  mouldering  of  wood  is  distinct  from  decay, 
it  being  merely  a  chemical  process  caused  by  the  action  of  water 
with  small  access  of  air. 

The  number  of  the  Indian  Medical  Gaaette  which  has  just 
reached  us  contains  the  following  extract  from  the  Beport  of 
the  Agri-Horticultural  Society  of  the  Punjab  on  Sunflowers 
(Helianihm  annutu) :— An  annual   plant.      Its  seed  has  an 


edible  kernel,  and  affords  15  per  cent,  of  a  mild  oil,  which  is 
-  equally  good  for  fix)d  or  for  burning.  If  the  outer  skin  is 
{  removed  it  would  give  a  still  larger  proportion  of  oil.  Although 
little  cultivated  as  an  oil-seed  it  deserves  to  be  better  known, 
especially  as  its  seed  is  very  useful  for  nourishing  and  fattening 
poultry.  It  is  said  to  increase  the  number  of  eggs.  The 
roasted  kernels  are  used  inst<e«d  of  coffee.  The  foliage,  which 
IS  abundant,  and  may  be  partially  removed  without  injury  to 
the  seeds,  forms  a  good  fodder  for  cows.  The  stems,  which 
will  do  for  sticks  for  peas  or  beans,  may  be  bumty  and  their 
ashes  abound  in  potash.  Sunflowers  require  good  and  fertile 
son  if  they  are  to  produce  much  seed,  but  they  will  succeed  in 
very  indifferent  soil,  or  even  in  very  moist  ground.  Their 
cultivation  is  very  similar  to  that  of  Indian  com.  They  may 
be  sown  firom  April  to  May  in  lines  or  broadcast.  It  has  often 
been  said  that  large  plantations  of  sunflowers  are  useful  in 
marshes  or  places  where  malarious  fever  is  common,  as  this 
plant  is  a  decided  remover  of  maUria. 

On  Thursday  week  the  professors  of  the  Paris  School  <tf 
Medicine  met  in  order  to  elect  the  first  occupant  of  the  neir 
Chair  of  History  and  Philosophy  of  Medicine.  The  candidates, 
says  the  correspondent  of  the  Lancet,  were  three  in  number-— 
M.  Daremberg,  the  author  of  several  works  on  medical  hirtory 
and  criticism ;  M.  Bouchut,  physician  to  the  Hdpital  des  EnfantB 
Malades ;  and  M.  Lorain,  physician  to  the  H6pital  St.  Antoine. 
After  three  successive  votings,  the  name  of  M.  Darembeig  was 
placed  on  the  first  line,  and  that  of  M.  Lorain  on  the  second, 
M.  Bouchut  following  third.  On  Thursday  last  a  similar  elec- 
tion took  place  to  the  vacant  chair  of  €leneral  Pathology. 

The  following  interesting  report,  detailing  the  sea-going 
powers  of  the  Monarch,  is  given  by  Captain  Macomb,  of  the 
United  States  ship-of-war  PU/mouth,  which  escorted  the 
Monarch  across  the  Atlantic,  to  the  Hon.  G.  M.  Bobeson, 
Secretary  of  the  Navy,  giving  his  opinion  of  that  vessel :— - 
'*  Her  motions,  rolling  or  pitching,  are  so  s%ht  that  I  think 
there  would  be  but  rarely  an  occasion  when  the  height  of  sea 
would  prevent  her  from  fighting  her  guns.  Her  aooommoda- 
tions  are  very  great — cabins,  ward-room,  steerage,  and  berth- 
deck  being  large,  light,  and  well  ventilated,  and  not  requiring 
artificial  ventilation.  Under  all  circumstances,  during  the 
voyage  she  has  proved  herself  a  capital '  sea-boat,'  and  capable 
of  steaming  or  sailing  round  the  world  unattended  or  unes- 
corted. Altogether  I  consider  the  Monarch  the  most  formid- 
able and  effective  ironclad  vessel-of-war  for  ocean  serrioe 
in  the  world.  I  omitted  to  mention  that  under  sail  alone  she 
sails  and  steers  uncommonly  well  for  so  large  a  ship." 

The  third  course  of  Cantor  Lectures  of  the  Society  of  Arts 
for  the  present  session  is  by  Professor  A.  W.  Williamson, 
F.B.S.  The  course  consists  of  four  lectures  on'  "  Fermenta- 
tion." The  first  was  delivered  on  Monday  evening,  the  25th 
of  April ;  the  second  on  the  2nd  inst.  The  others  will  be 
given  on  the  9th  and  16th  of  May,  at  eight  o'clock.  Lecture  H. 
was  devoted  to  Cyclical  action  analyzed:  1,  in  known  cases; 
2,  in  less  known  cases ;  theory  of  *'  contagiousness  "  of  chemi* 
cal  action ;  composition  of  yeast,  and  changes  which  it  under- 
goes ;  assimilation  of  food  by  yeast  plants  during  life ;  decom- 
position of  yeast  plants  during  life.  Lecture  III.,  Monday, 
May  9,  will  be  upon  Propagation  of  ferments ;  prevention  of  fer* 
mentation ;  G^rms  in  air — how  removed,  how  destroyed ;  pro- 
cesses for  arresting  fermentation.  Ijiecture  lY.,  Monday,  May 
16. — Wine-making  and  wine-keeping ;  chemical  changes  which 
improve  the  quality  of  wine ;  chemical  changes  which  dete* 
riorate  the  quality  of  wine.  These  lectures  are  open  to  mem- 
bers, each  of  whom  has  the  privilege  of  introducing  two  friends 
to  each  lecture. 

Sad  intelligence  has  been  published  as  respecting  the  effects 
of  the  Bed  Sea  heat  experienced  in  the  Suez  route.  One 
Sunderland  steamer  has  arrived  out  in  Calcatta  with  every 
stoker  dead ;  several  others  have  suffered  sevexelyi  and  neazl/ 
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all  tHat  have  pasfled  ihroagh  tell  the  same  dismal  story  of 
distress.  Is  it,  then,  says  a  contemporary,  "  that  the  heat  in  the 
land-locked  waters  of  Egypt  and  Arabia  is  increasing  P  Or 
are  the  dnst«laden  siroccos  and  dreaded  calms  more  fatal  now 
than  of  old  P" 

The   students  at   Surgeons'   Hall,   Edinburgh,    have  just 

presented  a  splendid  case  of  amputating  instruments,  vrith  a 

.  highly  flattering  address,  to  Dr.  Alexander  Sinclair,  who  has 

for  two  years  held  the  position  of  Demonstrator  of  Anatomy 

at  the  Hall,  and  is  now  about  to  leave  for  England. 

Wb  are  not  responsible  for  the  following  statement,  which  we 
merely  quote  from  the  press  : — It  appears  that  we  are  in  a  fair 
way  to  lose  about  3,000  square  mjles  of  British  territory.  In  a 
report  on  the  vegetation  of  the  Andaman  Islands,  Mr.  Kurz, 
Curator  of  the  Herbarium  of  the  Calcutta  Botanical  Gardens, 
gives  it  as  his  opinion  that  these  islands  are  in  a  sinking  state, 
and  must  eventually  disappear.  Mr.  Kurz  has  arrived  at  this 
conclusion  from  having  observed,  at  various  points  of  the 
islands,  a  vast  extent  of  decaying  vegetation,  stumps  of  trees, 
&c.,  covered  by  or  open  to  the  action  of  the  sea.  There  are 
upwards  of  6,000  convicts  on  these  islands ;  but  there  is  no 
occasion  for  immediate  anxiety  on  their  behalf,  for,  according  to 
Mr.  Kurz,  the  submersion  is  proceeding  only  at  the  rate  of  I  fb. 
in  a  hundred  years,  and  it  will  take  a  thousand  years  before  all 
the  stores  and  houses  along  the  beach  at  Boss  Island  disappear 
under  water. 

M.  Hekbi  Clatjdet,  of  Regent-street,  has  introduced  a  pho- 
tographic novelty  which  possesses  more  than  one  recommenda-' 
tion  to  public  notice  and  approval.  By  the  new  plan  photo- 
graphs are  embossed  or  raised  after  a  fashion  which  has  been 
found  to  aid  considerably  in  the  effect  of  a  lifelike  roundness ; 
and,  combined  with  this  convexity  of  surface,  which  of  itself  is 
not  new,  a  system  of  enamelling  the  picture  is  adopted,  so  as  to 
givo  it  a  firmness  and  rigidity  which  will  resist  any  moderate 
pressure.  At  the  same  time  the  smoothness  and  gloss  have  a 
very  pleasing  sightliness ;  and  the  delicacy  of  the  texture  lends 
itself  remarkably  well  to  the  operation  of  tinting.  Some  of  the 
portraits  that  have  already  been  taken  by  M.  Claudet  after  this 
method  are  admirable  specimens  of  photographic  art. 

With  re8i)ect  to  the  increased  and  growing  demand  for  iron 
for  foreign  railways,  it  is  stated  that  Norway  and  Sweden  have 
under  consideration  the  construction  of  about  1,200  miles  of 
narrow-gauge  lines,  like  the  Festiniog  Railway.  We  learn, 
also,  that  over  3,000  versts  of  cheap  narrow-gauge  lines  are 
about  to  be  constructed  in  Russia  and  Germany,  and  con- 
siderable additions  are  to  be  made  as  auxiliaries  to  the  main 
lines.  Summarizing  the  railway  undertakings  in  course  of 
execution  and  projected  for  completion'  within  the  next  few 
years,  a  total  is  arrived  at  of  some  50,000  miles  of  railway,  or 
nearly  half  as  much  as  existed  throughout  the  world  at  the  end 
of  1868,  viz.,  109,000  miles.  This  fresh  construction  added  to 
the  yearly  renewal  of  109,000  miles,  besides  increase  of  sidings, 
aided  by  the  reduction  of  import  duties  in  the  United  States, 
promises  a  demand  for  iron — such,  indeed,  as  we  have  never 
yet  experienced,  even  in  proportion  to  our  greater  power  of 
production.  The  Board  of  Trade  returns  show  that  there  were 
151,437  tons  of  iron,  pig  and  puddled,  exported  in  the  last 
quarter,  as  compared  with  122,667  last  yean  Of  bars,  angle, 
and  rod-iron  71,023  tons,  as  compared  with  84,050  last  year. 
Of  all  sorts  of  railroad  iron  209,151  tons,  as  compared  with 
148,206  last  year.  Altogether,  there  were  551,357  tons  of  iron 
and  unwrought  steel  exported  the  last  quarter,  of  the  value  of 
£4,240,458,  as  compared  with  468,835  tons  in*  1869,  of  the 
value  of  £3,595,781,  the  value  of  that  exported  in  1868  being 
£2,924,034. 

As  Act  has  been  passed  in  New  York  requiring  that  fire- 
escapes  should  be  affixed  to  houses  used  for  residential  purposes. 
11,000  houses  have  already  been  furnished  with  escapes.    The 


superintendent  of  buildings  in  the  American  city  recommends 
that  there  should  be  a  special  doorway  marked  "  Fire-escape  " 
constructed  in  the  party  wall  of  adjoining  houses.  We  appre- 
hend that  there  would  be  some  difficulty  in  constructing  fire- 
escapes  in  the  party  walls  of  London  houses,  but  there  might 
well  be  a  regulation  requiring  the  provision  of  fire-escapes. 
When  a  fire  occurs  in  a  private  house,  it  is  generally  in  the 
night,  and  the  time  which  must  elapse  before  an  escape  can  be 
brought  to  the  burning  tenement,  added  to  the  time  required  by 
the  inmates  to  recover  their  wits  on  being  suddenly  aroused 
from  slf^ep,  represents  a  period  too  long  for  safety.  It  would 
be  possible  to  construct  a  useful  rope  fire-escape  which  might 
be  contained  in  the  sill  case  of  a  front  bedroom  or  landing-stage 
window,  and  the  lower  end  of  which  might  be  thrown  into  the 
street  by  simply  overturning  the  top  of  the  sill.  It  is  greatly 
to  be  desired  that  the  provisions  of  some  sufficient  and  simple 
apparatus  oould  be  enforced  by  law. 

A  NEW  evening  class  has  just  been  started  at  the  City  of 
London  CoUege — in  Natural  Philosophy,  by  the  Rev.  G.  T.  P. 
Streeter,  B.A.  The  coffee-room  lately  established  seems  to  be 
much  appreciated  by  the  students,  and  efforts  are  being  made 
to^aise  £100  in  order  to  replenish  the  shelves  of  the  library. 

The  Irish  correspondent  of  the  Ohserver  makes  the  following 
observations  in  connection  with  the  proposed  changes  in  the 
constitution  of  the  University  of  Dublin : — ^The  graduates  of 
Trinity  College  are  more  logical,  but  not  quite  so  liberal,  as  the 
Provost  and  Board  of  Senior  Fellows,  for  they  have  been  hold- 
ing a  meeting  to  denounce  the  throwing  open  of  the  Fellowships 
and  Foundation  Scholarships  to  Roman  Catholics  and  Dis- 
senters. They  say  the  University  is  a  Protestant  institution,  just  as 
much  as  Osoott  is  a  Roman  Catholic  one,  and,  as  they  would  not 
be  allowed  to  take  office  in  that  seminary,  neither  should 
Roman  Catholics  be  admitted  to  the  emoluments  ah  miiio  de- 
signed for  the  encouragement  of  Protestants.  They  turn  round 
and  say  to  the  Roman  Catholics — We  are  willing  to  educate 
you,  and  that  is  a  greater  favour  than  you  would  accord  us. 

The  Council  of  the  International  Decimal  Association  will 
hold  a  conference  on  international  coinage,  the  introduction  of 
metric  weights  and  measures,  and  the  abolition  of  troy  weights, 
on  Friday  next.  May  6th,  at  eight  o'clock,  in  the  rooms  of  the 
Society  of  Arts,  Earl  Fortescue  in  the  chair.  The  Right  Hon. 
Sir  Charles  Adderley,  M.P.;  J.  B.  Smith,  M.P.;  Sir  Thomas 
Bazley,  M.P.;  Edward  Baines,  M.P. ;  C.  R.  Graves,  M.P.; 
Dr.  Farr,  F.R.S. ;  Sir  John  Bowring,  F.R.S. ;  Samuel  Brow'n, 
President  of  the  Institute  of  Actuaries ;  Frederick  Hendriks, 
James  Yates,  F.R.S.,  Professor  Leone  Levi,  and  others,  will 
take  part  in  the  proceedings.  Members  of  the  Society  of 
Arts  and  others  will  be  admitted  on  presentation  of  their  cards. 

A  CONTEMFOBABY  proposos  that  the  London  University  should 
be  constituted  on  the  plan  of  the  older  universities,  and  should 
have  colleges,  halls,  and  a  professorial  staff.  It  speaks  some- 
what ignorantly  of  the  "  Colleges  of  which  the  University 
consists,"  and  offers  no  very  satisfactory  reason  for  a  change 
which  would  completely  deprive  the  University  of  its  best 
characteristic. 

At  the  meeting  (March  9)  of  the  Microscopical  Section  of  the 
Boston  (U.S.)  Natural  History  Society,  Mr.  C.  Stodder  exhibited 
a  new  objective  of  unique  construction  made  by  Tolles.  With 
its  draw -tube  closed  it  was  a  3-inch ;  when  fully  drawn  out,  a 
4-inch ;  it  had  a  working  distance  of  only  li  in.  He  also 
remarked  that  Professor  Eulenstein  had  written  him  that 
Nobert  and  himself  had  resolved  the  seventeenth  band  of 
Nobert's  test-plate  with  a  i-inch  objective  made  by  Tolles ; 
they  had  been  unable  to  do  so  with  any  other  objective. 

Apbopos  of  the  University  of  London  we  read  in  the  Lancet 
with  much  regret  that  representatives  of  the  Press  are  to  be 
refused  admission  to  the  new  buildings  on  the  opening  ceremony 
of  May  11th.     "  Had  the  refusal  come  from  any  of  the  older 
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seats  of  learning,  we  could  have  understood  it,  and  pat  it  down 
to  their  relnctance  to  encourage  anj  innovation.  Bat  the 
Univernty  of  London  has  always  set  her  face  against  exclnsive- 
ness  of  any  kind,  and  certainly  appears  inconsistent  with  her 
better  self  in  refusing  to  admit,  on  an  occasion  of  public 
ceremony,  the  representatives  of  an  institution  to  which  in 
great  measure  she  owes  her  foundation/'  We  quite  concur  in 
the  opinion  of  our  contemporary. 


Thb  nert  international  Congress  of  Prehistoric  ArchaBology 
will  be  held  at  Bologna  in  October.  The  committee  propose 
the  following  qaestions  for  study  and  discussion  at  this  fifth 
Bession : — 1.  The  Stone  Period  in  Italy ;  2.  The  Caverns  of  the 
Shores  of  the  Mediterranean,  and  especially  of  Tuscany,  as 
compared  with  the  Grottoes  of  the  South  of  France ;  3.  The 
Lacustral  Dwellings  and  the  Torbiere  of  the  North  of  Italy ; 
4.  The  Chronology  of  the  Substitution  of  Iron  for  Bronze ;  5. 
The  analogy  between  the  Terramare  and  the  Kjoekken  Moed- 
dings ;  6.  Various  Craniological  Qaestions  relating  to  the  diffe- 
rent Baces  which  have  peopled  the  different  parts  of  Italy. 
Any  members  desirous  of  reading  any  papers  to  the  Congress 
are  requested  to  inform  the  secretary  of  their  intention  before 
the  20th  of  August,  in  order  that  the  detailed  programme  of  the 
proceedings  may  be  completed  before  the  opening  of  the  Congress. 
The  committee  will  be  glad  to  receive  any  objects  likely  to 
throw  light  on  the  matters  to  be  discussed;  and,  if  the 
specimens  cannot  be  sent  as  originals,  copies  or  drawings  of 
them  would  be  very  useful  The  committee  trust  to  be  able  to 
obtain  a  reduction  in  the  fares  of  the  different  railway  lines,  so 
that  on  presentation  of  a  member's  ticket  the  holder  will  only 
have  to  pay  half  the  ordinary  fare.  Those  who  may  be  de« 
sirons  of  joining  the  Congress  are  requested  to  send  their 
subscription  and  name  and  address  either  to  the  treasurer, 
Count  A.  Guidella,  President  of  the  Chamber  of  Commerce  at 
Bologna ;  or  to  Professor  Michelangelo  Pinto,  Italian  Consul 
at  St.  Petersburg,  for  Bnssia ;  or,  for  Denmark  and  Sweden, 
to  Count  O.  Prampero,  Secretary  of  the  Italian  Legation 
at  Copenhagen. 

Messbs.  Longmans  announce  a  new  series  of  text-books  in 
science,  adapted  for  the  use  of  artisans  and  of  students  in 
public  and  other  schools,  in  small  8vo.,  each  volume  containing 
about  300  pages,  price  3s.  6d.  The  following  books  in  this 
series  are  now  in  the  press  : — Algebra  and  Trigonomeiry,  Rev. 
W.  N.  Griffin,  formerly  Tutor  of  St.  John's  College,  Cambridge ; 
author  of  a  Treatise  on  Optics,  &c. ;  Plane  and  Solid  Geornetry, 
Bev.  H.  W.  "Watson,  formerly  Fellow  of  Trinity  College,  Cam- 
bridge, and  late  Assistant-Master  at  Harrow  School ;  Elements 
of  Mechanism,  T.  M.  Goodeve,  M.  A.,  Professor  of  Mechanics  at 
the  Boyal  Military  Academy,  Woolwich,  and  Lecturer  on  Ap- 
plied Mechanics  at  the  Boyal  School  of  Mines;  Metals,  their 
Properties  and  Treatm^ent,  including  an  account  of  the  ordinary 
metals,  from  their  occurrence  as  ore  until  they  pass  into  the 
workshop  of  the  turner  or  fitter,  by 'Charles  Loudon  Bloxam, 
Professor  of  Practical  Chemistry  in  King's  College,  London. 

The  Central  Exchange  Kews-room,  Newcastle-on-Tyne, 
which  is.  one  of  the  chef  d*oeuvres  of  the  late  Bichard  Grainger, 
Esq.,  is  about  to  be  rearranged  as  a  News-room,  Art  Gallery, 
and  Industrial  Exhibition,  and  promises  to  become  one  of  the 
chief  attractions  in  the  locality. 


Aurora  BoreaUs  seen  on  the  5tli  of  April  last. — M.  Soniel  has 
written  a  lengthy  paper  from  which,  says  the  CJiemical  News,  we  learn 
ihat  this  phenomenon,  already  alladed  to  by  ub  last  week,  was  visible 
over  nearly  all  Europe,  and  that,  wherever  it  was  visible,  the  magnetio 
instruments  were  violently  agitated.  The  author  enters  into  a  gn^at 
many  details  on  this  sabjeob,  among  whioh  the  most  remarkable  is  that 
the  Aurora  was  aooompanied,  or  preceded,  for  a  brief  period,  by  a  very 
disagreeable  smell  (the  quality  thereof  is  not  speoified),  very  percep- 
tible,  as  well  at  Dinkelsbiihl  (Bavaria)  as  at  Paris.  In  high  northern 
latitudes,  this  phenomenon  is  often  accompanied  by  a  peculiar,  some- 
what Bolphnrous,  and  rather  oppressive,  smell. 


ORIGINAL  COMMUNICATIONS. 

[Under    this   head   we    propose  to    publish  Papers  oommunioated 
specially  to  the  pages  of  this  Journal.] 

NEW,  BABE,  AND  OBSOUBE  FOSSILS  FBOM  THB 
NOBTHUMBEBLAND  OOAL-MBASUBES. 

BY  T.  P.  BABKJLS,  F.G.S. 

FEW  months'  continuous  attention  to  the  discovery 
and  study  of  the  fossils  of  the  Northumberland 
coal-measures  enables  an  investigator  to  classify  a 
large  proportion  of  the  ichthyolitic  and  reptilian 
remains  that  lie  imbedded  in  the  shale  which  overlies  the  coal 
in  these  northern  parts  of  England ;  but  after  the  most  careful 
examination  of  the  fossils,  after  collating  them  with  specimens 
in  the  leading  London  and  provincial  museums,  and  after  a 
systematic  perusal  of  all  the  leading  works,  English  and  foreign, 
that  treat  upon  palasozoic  fauna,  there  yet  remains  a  large 
residuum  of  coal-measure  fossils  that  are  either  new,  rare,  or 
obscure. 

I  desire  to  direct  the  attention  of  the  readers  of  Scientific 
Opinion  to  some  fossils  in  my  own  possession  that  come  under 
each  of  the  foregoing  classes. 

I  have  now  before  me  a  fossil  that  is  unlike  anything  I  have 
previously  seen,  and  until  I  had  read  the  excellent  paper  by 
Professor  Huxley  on  the  classification  of  the  Dinosauria,  which 
appears  in  the  Quarterly  Journal  of  the  Geological  Society, 
February,  1870,  I  had  not  the  slightest  key  to  its  interpretation. 
The  fossil  has  a  long,  irregular,  and  flattened  shaft,  with  a 
broadly  expanded  ovoidal  extremity.  It  resembles  to  some 
extent  the  ischium  of  Hypsilophodon  Foxii,  figured  in  the 
Q.  /.  0.  Soc,  vol.  xxvi.  pi.  2,  and  it  bears  a  still  more  striking 
resemblance  to  the  ischium  of  an  ostrich,  to  which  bird  Professor 
Huxley  refers  in  tracing  the  analogy  between  the  Dinosauria 
of  the  Triassic  and  Wealden  formations  and  strnthious  birds 
of  the  present  period.  It  is  impossible  to  examine  the  excel- 
lent illustrations  that  are  given  on  page  27  of  the  Proceedings 
referred  to,  and  the  ischium  of  an  ostrich,  without  observing 
the  relation  between  the  fossil  now  to  be  described  and  the 
isChia  of  Dinosauria  and  of  birds  such  as  the  emu  and  ostrich. 
The  total  length  of  the  specimen,  which  I  believe  is  the  ischium 
of  a  coal- measure  reptile,  is  6|  in. ;  the  broad,  expanded  end  is 
3|  in.  long  and  2  in.  broad.  Towards  the  posterior  extremity 
and  near  the  upper  edge  it  is  covered  with  deep  ovoid  cavities, 
which  occasionally  inosculate,  and  the  remainder  of  the  surface 
is  covered  with  rough,  reticulated  grooves.  The  shaft  of  the 
ischium  at  its  junction  with  the  flattened  extremity  is  f  in. 
broad,  and  at  the  other  extremity  it  is  f  in;  broad ;  the  aver- 
age thickness  of  the  shaft  is  ^  in.  How  much  longer  the  shaf!; 
was  originally  I  have  at  present  no  means  of  ascertaining,  as 
the  specimen  has  been  broken  and  the  proximal  end  of  the  shaft 
has  been  lost. 

I  infer,  by  comparing  the  expanded  part  of  the  ischinnr  with 
that  of  an  ostrich,  and  the  length  of  the  shaft  with  the  shaft 
of  an  ostrich,  that  the  fossil  was  originally  about  double  its 
present  length.  There  are  not  any  remains  associated  with  the 
bone  just  described,  and  I  have  no  means  of  knowing  to  whidt 
of  the  coal-measure  reptiles  it  belonged.  The  markings  on  the 
expanded  part  of  this  ischium  somewhat  resemble  those  on  the 
mandible  of  Pteroplaso  comuta,  and  on  the  frontal,  parietal, 
and  supraoccipital  bones  of  Anthracosaurus,  both  of  which  have 
been  found  in  our  northern  coal-measures,  but  the  retioiilattoa 
is  considerably  finer  and  the  depressions  of  more  uniform  saxe. 
Of  Amphisaurus  amhlyodus  nothing  is  known  except  the  jawB 
and  teeth,  and  the  delicate  markings  on  the  jaws  to  some  ex- 
tent resemble  those  on  this  ischium.  Of  the  sculpturing  OA 
the  head  or  other  bones  of  another  large  coal-measure  reptilet 
notes  on  which  were  announced  to  be  read  before  the  (xeologieal 
Society  of  London  on  Wednesday  evening,  April  ISth,  no 
information  has  yet  been  obtained.     It  is  known  to 
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upwards  of  eighty  vertebrsa  ;  Bome  of  the  ribs  closelj  resemble 
those  of  Anthracosauras ;  some  of  the  limb-bones  are  tolerably 
well  developed,  bat  of  the  head,  teeth,  or  bone  sculptariug 
nothing  is  yet  certainly  knoWn. 

As  these  are  all  the  large  reptiles  known  to  have  lefb  their 
remains  in  the  Northumberland  coal- measures,  and  as  the 
ischinm  in  question  has  not  been  found  associated  with  any 
other  bones,  it  is  impossible  to  say  to  which  of  the  reptiles  it 
belongs,  or  whether  it  is  part  of  an  entirely  new  genus.  I  have 
also  in  my  possession  a  very  fine  specimen  of  the  broad  distal 
extremity  of  a  similar  ischium.  The  length  is  4  in.  and  the 
width  2  in.  It  is  similarly  marked,  and  as  it  was  obtained 
from  the  same  colliery  it  may  have  belonged  to  the  same  Orni- 
thosaurian  in  Professor  Huxley's  new  order,  Ornithoscelida. 

I  have  for  some  time  had  iu  my  possession  a  very  interest- 
ing  bone,  which  at  the  first  glance  reminded  me  of  a  scapula  of 
a  reptile,  and  I  was  gratified  on  examining  Professor  Owen's 
paper  on  Megalosaurus  in  the  l^cmsadions  of  the  PalceontO' 
graphical  Society,  vol.  1856,  table  v.,  to  find  a  representation 
of  a  scapula  of  Megalosaurus  which  so  closely  resembles  that 
in  my  possession  that  it  would  serve  not  inappropriately 
as  a  special  illustration  of  it.  The  length  of  the  coal-measure 
scapula  is  8f  in.,  its  greatest  width  is  1^  in.,  and  its  general 
form,  both  on  the  front  and  side  aspects,  is  wedge-shaped.  The 
expanded  end  of  the  scapula  is  flat,  comparatively  thin,  de- 
pressed, and  nearly  circular ;  it  is  deeply  ridged  and  grooved, 
to  afford  attachments  for  the  extremities  of  the  muscles  con- 
nected with  the  shoulder  girdle,  and  in  general  appearance 
presents  the  aspect  of  a  deeply-marked  pecten-shell.  At  the 
base  of  the  expanded  portion  there  is  a  strong  elevation,  and 
then  the  extremity  gradually  tapers  off  to  a  wedge-like  edge. 
It  has  already  been  stated  in  a  previous  paper  that  the  teeth 
of  a  new  reptile,  which  I  have  named  AmpTyisaui'ua  'amblyodus, 
very  closely  resemble  in  outline  form  those  of  Megalosaurus. 
It  is  an  interesting  fact  that  they  and  the  scapula  are  equally 
rare  in  our  coal-measures,  and  it  is  not  improbable  that  this 
Bcapular-bone  belongs  to  the  reptile  now  known  as  Amjphisaurus 
Amblyodvs,  The  slab  bearing  the  scapula  is  covered  with  small 
denticulated  tubercles,  resembling  those  that  are  supposed  to 
belong  toGyracanthus  andCtenacanthus,  and  it  is  not  impossible 
that  these  mitre-like  tubercles,  which  have  been  named  by 
Professor  Owen  Mitrodus  qtiadriwmis,  not  only  belong  to  the 
Selachia  of  the  coal  period,  but  also  to  some  of  its  reptiles. 

Notwithstanding  the  known  presence  of  various  genera  of 
reptiles  in  the  Northumberland  coal-shales,  no  well-authenticated 
scute  of  a  reptile  has  yet  been  found.  I  have  now  lying  side 
by  side  a  Bcute  of  Pholid&t'peton  scutigerumy  from  the  coal-fields 
near  Bradford,  and  a  scute,  or  it  may  be  scute-like  head-bone, 
from  the  Northumberland  coal-iheasures ;  it  is  the  only  fossil  of 
the  form  I  have  obtained,  and,  notwithstanding  its  remarkable 
resemblance  to  the  scute  of  Pholiderpeton,  I  am  not  prepared 
to  say  that  it  is  a  reptile  scute. 

Large  numbers  of  reptile  teeth  have  been  found  in  the 
Northumberland  coal-shale,  several  reptile  vertebras,  and  many 
ribs  add  fragments  of  ribs.  In  one  case  fifty- six  inches  of 
consecutive  reptile  vertebrae  with  ribs,  limb  bones,  &o.,  have 
been  found,  but  not  the  semblance  of  a  scute  in  association 
with  them.  Until  additional  evidence,  therefore,  has  been  ob- 
tained, I  am  disposed  to  recognize  the  apparent  scute  as  a 
head-bone  of  some  of  the  yet  unknown  coal-measure  fishes. 

In  addition  to  the  scales  that  have  been  described  as  found 
in  our  Northumberland  coal  strata,  I  have  two  kinds  which  I 
am  nnable  satisfactorily  to  interpret;  one  class  is  slightly 
OToid,  approaching  circular ;  it  is  2|^in.  in  its  longer  diameter,and 
2^  in.  in  its  shorter.  It  is  a  very  thick,  strong  scale, 
covered  on  the  centre  with  deep  radiating  reticulations,  resem- 
bling to  some  extent  the  surface- markings  on  the  head-bones 
of  reptiles,  but  more  closely  resembling  the  markings  on  the 
body -plates  of  a  sturgeon.  I  am  disposed  to  think  that  they 
are  accipenseroid  body-plates,  and  that  they  probably  belong  to 
the  farger  Ctenodi. 


Fish  of  the  genus  Ctenodus  are  generally  referred  to  Dipte- 
rus  on  the  one  hand,  or  to  Cestracion  on  the  other.  To  the  latter 
class  they  cannot  belong,  as  the  Oestracions  are  true  Sela- 
chians without  gill-covers,  and  the  genus  Ctenodus  has  oper- 
culsD,  strong  head-bones,  and  well  ossified  ribs.  The  Ctenodi 
therefore,  notwithstanding  their  peculiar  dental  armature,  are 
true  Ganoids,  and  are  more  closely  related  to  the  Accipense- 
roids  than  to  the  Cestracionts.  It  is  at  least  probable  that 
these  strong  circular  bone-plates  flanked  the  coal^measure 
Ctenodi,  as  the  large  plates  of  the  sturgeon  flank  that  carti- 
laginous, anodontoid,  heterocercal  modern  fish. 

The  other  scales  or  plates  are  smaller  than  those  just 
described,  the  usual  length  being  f  in.  and  the  width  -|  in. ; 
they  are  strong  well-defined  bony  scales,  and  are  surrounded 
on  their  exposed  surface  by  a  well-defined  elevated  rim.  From 
the  centre  of  the  scale  strong  radii  proceed  to  near  the  margin, 
and  the  scale  presents  a  beautiful  star-like  appearance.  In 
the  event  of  this  scale  belonging  to  a  new  genus  of  fish,  a  more 
appropriate  name  could  not  be  bestowed  upon  it  than  Aste- 
rolepis,  the  name  originally  given  to  a  fragment  which  was 
eventually  discovered  to  be  a  portion  of  the  late  Hugh  Miller's 
well-known  fish  Pterichthys,  which  name  was  given  by  Miller, 
and  is  retained  in  all  English  works  on  palasontology.  Should 
the  scales  to  which  I  am  now  referring  be  really  new,  the 
transference  of  the  name  Asterolepis  to  the  fish  that  possessed 
them  from  the  fish  now  best  known  as  Pterichthys,  would  only 
be  a  graceful  act  and  a  proper  tribute  to  one  of  Scotland's 
most  deserving  and  best  loved  practical  geologists.  In  the 
Annals  and  Magazine  of  Natural  History  for  the  present 
month,  there  appears  a  paper  entitled  "  Note  on  an  undescribed 
Fossil  Fish  from  the  Newsham  Coal-shale,  near  Newcastle-on- 
Tyne,"  in  which  paper  the  following  positions  are  attempted 
to  be  established,  viz.,  that  certain  large  teeth,  large  operculse, 
and  large  scales,  which  had  previously  been  provisionally 
described  as  belonging  to  Bhizodus,  are  now  iu  all  probability 
the  teeth,  operculsB,  and  scales  of  Arohichthys,  and  the  chief 
arguments  in  favour  of  their  being  classified  under  a  new 
genus  are,  that  the  teeth,  unlike  those  of  Ehizodus,  are  circular 
and  not  lanceolate,  and  that  the  dentary  bone  in  which  some 
large  teeth  have  been  found,  is  covered  with  small  rough  taber- 
cles,  somewhat  similar  to  the  markings  on  the  supposed  operculse. 
The  large  teeth  and  supposed  operculse  are  those  to  which  I  re- 
ferred on  p.  250,vol.  iii,  SciENTific  Opinion,  on  which  occasion 
I  expressed  a  doubt  respecting  the  discovery  of  Bhizodus  iu 
the  Northumberland  coal-measures,  and  stated  that  the  fish  to 
which  the  ichthy elites  belonged  was  yet  undetermined.  Not- 
withstanding the  opinions  of  the  writers,  for  whose  views  I 
desire  to  express  all  proper  respect,  I  cannot  avoid  thinking 
that  they  have  been  too  hasty  in  classifying  the  teeth,  operculsd, 
large  scales,  and  single  jaw,  as  belonging  to  one  genus.  I  shall 
briefly  state  my  reasons  for  the  expression  of  that  opinion. 

In  the  first  place  the  large  undetermined  teeth  in  our  coal- 
measures  difier  very  much  in  form,  iu  size  and  in  general 
appearance,  some  being  deeply  furrowed  at  the  base  and  others 
not,  some  being  finely  striated  and  others  nearly  free  from 
striation,  some  being  nearly  circular  and  others  flattened  at 
the  base,  some  being  long  and  slender  and  others  broad  and 
obtuse,  and  one  fine  tooth  in  my  possession,  If  in.  long  and  |  in. 
broad  at  the  base,  assumes  a  lanceolate  form  near  the  apex, 
but  in  general  appearance  does  not  at  all  resemble  the  well- 
known  flattened  teeth  of  Pteroplax  cormita,  1  infer,  from  an 
examination  of  the  large  teeth,  that  they  belong  to  at  least 
three  genera.  * 

In  the  next  place,  the  large  supposed  opercular  plates  differ 
considerably  in  form  and  in  strength  or  thickness,  and  the 
largest  of  them  are  not  of  sufficient  size  to  justify  their  being 
allotted  to  fish  with  teeth  from  2  in.  to  2^  iu.  long,  and  strong  in 
proportion  to  their  length. 

I  have  an  opercular  plate  of  Bhizodopsis,  associated  with  a 
large  mass  of  Scales  of  the  same  fish,  and  having  the  character- 
istics of  the  head-bones  of  that  fish ;  the  operculum  is  4  in.  long 
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and  If  in.  broad;  the  icaleawith  wbich  it  U  oaaociated  aTerage 
sn  indi  ia  length  and  half  an  inch  in  width,  and  jret  the  large 
laniarj  t«etfa  of  Rhizodoptit  are  tmlj  iangoifieaiit  when  oom- 
pared  with  thoM  teeth  that  hare  b»en  attribated  to  the  lup- 
poaititioni  Arcbichthji.  The  large  Kalea,  some  of  which  aw 
6  in.  in  diameter,  are  ont  of  all  proportion  to  the  operealfe ; 
tbejr  probably  belong  to  a  fiah  which  poweaied  lome  of  the 
laige  teeth,  trot  with  which  of  the  large  t«eth  ihej  were 
aMociated  it  ia  impofsible,  with  the  meant  now  at  oar  oom- 
mand,  to  determine. 

Beeidea  the  teeth,  eeatee,  and  opercnlse,  there  are  also  fonnd  in 
oar  coal-ihale  a  lat^e  rarietj  of  vertebne  with  notochordal  fora- 
mina of  Terj  different  lizei.  The  largeet  vertebrsa,  with  exteonTe 
notochordal  spacee,  are  abont  2  in.  in  diameter,  and  the  fora- 
mina varj  from  1  in.  to  f  in.  in  diameter.  In  addition  to 
theM  there  are  aeTeral  emHll  Tertebrm  with  nearlj  lolid  centre, 
,bnt  the;  probably  belong  to  reptiles.  The  Tertebrs  of  Mega- 
liohthj*  are  comparatiTely  slender  ringa,  and  maj  eaailj  be 
diatingniibed  ;  thote  of  Bbizodopsii  are  imatl  (lender  ringa. 
Other  Terj  slender  ring  vertebrce,  abont  the  diameter  of  Mega- 
lichthji,  are  supposed  to  belong  to  Btropaodas ;  thej  are  verj 
rare.  Beiides  these  there  are  throe  or  four  ehee  and  kinds  of 
fish  vertebrm,  some  of  which  probably  belonged  to  the  fiabes 
which  poiieased  the  large  teeth  already  referred  to. 

The  question  of  the  identification  of  these  large  teeth  is  as 
yet  pnrely  an  open  one,  which  may  very  speedily  be  determined, 
as  scarcely  a  day  elapses  witboat  some  of  the  many  palson- 
tologitts  who  are  at  present  investigating  the  Northnmberland 
OOal-measnreB  discovering  some  hitherto  oneihomed  fossil 
treasures.  I  fear  we  shall  not  sstisfaotoril;  resolve  the  enigma, 
to  which  fiih  or  fishes  the  varioas  teeth,  vertebrte,  opercalEe, 
bones,  and  scales  belonged,  an  til  some  fortunate  searcher  stamble 
npon  associated  fragments  of  those  hage  ooal-measnre  inha- 
bitants. 

In  addition  to  the  jaws  and  teeth  already  described  I  have 
the  anterior  extremity  of  a  large  mandible  which  contains  a 
large  laniary  tooth,  and  in  front  of,  ronnd,  and  behind  it  there 
are  olnstered  a  large  number  of  bright,  strong,  and  very  small 
villiform  teeth.  The  dentigerouB  bone  is  covered  by  very  fine 
vermiform  retionlationB,  which  frequently  inosculate  and  form  a 
beantlfal  net-like  pattern,  The  teeth  are  highly  polished,  black, 
and  glistening. 

I  have  another  fragment  of  a  mandible  marked  with  tubercles, 
in  which  there  are  several  straight  closely-set  large  laniary 
teeth.  I  am  unacquainted  with  the  fishes  to  whioh  theae  jaws 
belong,  and,  indeed,  I  do  not  know  that  they  have  been 
named. 

Another  tooth  which  I  have  long  hesitated  abont  describing  is, 
or  rather  was,  }  in.  long,  but  one-third  of  it  has  been  destroyed 
in  a  fruitless  attempt  to  make  a  transverse  section  for  micro- 
scopic examination.  In  the  absenoe  of  a  transverse  section, 
whioh  would  have  determined  ita  generic  identity,  I  infer  from 
the  form,  striation,  and  general  appearance  of  the  tooth  that 
it  belongs  to  some  speoiea  of  the  genus  Dendrodus,  and  is,  I 
believe,  the  first  tooth  of  Dendrodus  that  bos  been  foand  in 
onr  local  coal -measures. 

It  may  be  truly  said  of  nature  aa  was  untruly  said  of  Shak- 
speare's  ideal  of  the  Egyptian  Queen,  Cleopatra — 


Sinee  writing  the  foregoing  I  have  re-read  Frofegaor 
Huxley's  admirable  address  to  the  members  of  the  Geological 
Society  of  London,  and  in  the  following  passage  there  is  a 
kind  of  prophetic  prescience  of  the  existence  of  Ornithosau- 
rians  in  the  older  palteozoic  formations.  If  the  inferences  I 
have  drawn  from  tho  specimens  in  my  possession  be  correct,  the 
Professor's  predictions  have  been  speedily  verified,  and  bird- 
like reptiles  have  been  fonnd  to  hare  existed  dnrbg  the  Car- 


boniferoaa  period.    The  following  is  the  pans^  to  which  I 
refer: — 

"  When  I  addressed  yon  in  1862  I  should  have  been  bold 
indeed  had  I  enggeeted  that  palseontology  wonld  before  long 
show  ni  the  poaeibility  of  a  ^rect  transition  from  the  type  of 
the  lizard  to  that  of  the  oetrich.  At  the  present  ^moment  we 
have  in  the  Omithoscelida  the  intercalary  type,  which  proves 
that  transition  to  be  more  than  a  possibility.  But  it  is  very 
doubtful  whether  any  of  the  genera  of  the  Omithoscelida  with 
which  we  are  at  present  acquainted  are  the  actual  linear  types 
by  which  the  transition  firom  the  lizard  to  the  bird  was  effected. 
Theae  are  very  probably  tiUi  hidden  from  ut  in  the  oidtr 
formaiiona" 


ANIUA.I.S  AS  FELLOW-BOABDBBS. 

BT   r.  I.  VAK  BEHBOEN. 

Ib  Thrbb  Pasts. — Pabt  IL 
UONQST  all  the  cases  of  companionghip  none  are 
more  remarkable  than  those  of  the  soldier  or  hermit 
crabs,  so  abundant  on  onr  coasts.  Theae  creatures, 
as  is  well  known,  are  decapod  crustaceans,  aome- 
what  resembling  miniature  lobsters,  who  make  their  abode  in 
deserted  shells,  and  change  both  their  skin  and  their  dwelling 
as  they  increase  in  size.  The  yonng  ones  are  contented  with 
very  small  habitations.  The  shells  thc^  inhabit  are  derelicts 
they  find  at  the  bottom  of  the  sea,  and  in  which  they  conceal 
their  weakness  and  personal  disadvantages  with  obstinate  per- 
sistence. These  creatures  have  too  soft  an  abdomen  to  confront 
the  dangers  they  encounter  in  their  incessant  wars,  and  the 
shells  in  which  they  thrust  themselves  supply  at  one?  lodginga 
and  shields.  Armed  thus  from  head  to  foot  the  soldier  crab 
marches  proudly  againat  his  enemies,  and  feara  no  danger 
because  he  has  a  secnre  retreat.  But  this  soldier  or  hermit 
crab  ia  not  alone  in  his  dwelling.  He  is  not  in  anchorite  like 
those  dweUiog  in  air,  for  by  bis  side  a  worm  is  commonly  in- 
stalled as  fellow -board  or  with  him,  forming  one  of  the  most 
remarkable  associations  which  is  known.  The  companion  worm 
is  elongated  like  all  the  Nereids,  and  its  supple  nudulating 
body  is  armed  along  its  sides  with  bundles  of  laucea,  pikes, 
and  daf^ers,  the  wounds  from  which  are  very  dangerous.  The 
crab,  ensconced  in  his  borrowed  armour  and  flanked  by  hia  ter- 
rible acolyte,  attacks  all  he  finds  before  him  and  koows  no 
reverse.  Thus  around  his  domain  we  observe  a  prosperity 
not  seen  elsewhere,  and  on  his  shell  there  usnally  flouriahea  a 
whole  colony  of  Hydractinia  blooming  like  a  flower  bed,  and 
inside  we  often  find  Peltogaster,  Lyriope,  and  other  crustaceans, 
who  convert  it  into  a  true  pandemoninm. 

On  tiie  English  coast  is  another  soldier  crab,  who  has  for  his 
principal  fellow-boarder  a  sea-anemone,  the  Adaanma  paUiala. 
This  connection  is  remarkable  on  many  accoonta,  and  especially 
for  the  good  understanding  whioh  subsists  between  the  crali 
and  his  attendant.  Lieut, -Colon el  Stuart  Wortley  has  not 
hesitated  to  pry  into  the  domestic  life  of  these  creatures,  and 
this  ia  what  he  says  about  them.  The  hermit  ciab  uerer  fails 
to  offer  the  best  morsels  of  his  captures  to  his  neighbour,  and 
frequently  inquires  during  the  journey  if  he  is  hungry.  But 
it  is  when  the  crab  has  to  change  hie  honse  that  his  care  and 
attention  are  redoubled.  He  assists  the  anemone  to  move  with 
all  the  address  of  which  he  is  capable,  and  if  the  proposed  new 
house  does  not  suit  him  another  is  selected,  that  the  Adamsia 
may  be  fnlly  satisfied. 

Uore  than  a  hundred  species  of  soldier  crabs,  scattered 
throngh  all  eeas,  are  knowu,  and  all  lead  the  same  sort  of  life. 
Another  sort  of  compauionship  is  noticed  amongst  cnibs 
of  the  genua  Dromia  (Squinodo),  which  are  of  moderate  si^e, 
and  instead  of  lodging  in  a  cell  dress  themselves  np  from  th^ir 
early  youth  with  a  living  colony  of  polyps,  who  grom  uiib 
their  growth.     This  colony  has  for  its  usual  basis  a  live  Aloy- 
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oniam  (Mermaid's  Finger  or  Cow  pap),  which  covers  the  cara- 
pace and  adapts  itself  as  it  develops  to  the  ineqaalities  of  the 
cephalo-thorax,  so  that  it  seems  an  integral  portion  of  the 
crab.  Sertalaria  and  Gorjne  grow  in  abundance  upon  the 
Alcyonium,  mixed  with  seaweeds,  and  the  Sqninado,  masked 
by  the  living  burden  which  he  bears  like  Atlas  on  his  shoulders, 
marches  sedately  to  the  capture  of  his  prey.  Concealed  in  the 
bush  of  a  virgin  forest  he  has  no  fear  of  attracting  the  atten- 
tion of  an  enemy.  There  are  many  mysteries  to  bring  to  light 
concerning  the  inoffensive  population  which  the  Sqninado  car- 
ries whenever  he  has  blood  to  shed.  These  crabs  are  not  rare 
in  the  Mediterranean,  but  they  are  seldom  seen  in  the  North 
Sea.^ 

Another  crab,  HypoconcJia  sahulosa,  whose  car&pace  is  too 
tender  for  him  to  go  about  naked,  covers  himself  with  the  shell 
of  a  bivalve  mussel. 

Some  Crustacea  of  the  order  Amphipoda  lodge  in  a  real 
crystal  palace,  choosing  for  their  dwelling  the  transparent  body 
of  a  Salpa,  a  Bervoe,  or  a  Fyrosoma ;  and  in  the  interior  of 
this  crystalline  lodging,  which  is  often  alive,  he  devotes  himself 
to  the  pleasures  of  fishing.  The  Phronima  sedentaria  usually 
occupies  a  Salpa.  These  crustaceans  have  been  met  with  in 
different  seas ;  but  one  of  the  most  remarkable  examples  was 
observed  by  Mrs.  Toynbee  (Lady  Smyth)  in  lat.  3^  42'  S., 
long.  76°  19'  E.,  and  from  her  beautiful  drawing,  which  is 
reproduced  in  the  superb  atlas  of  Commodore  Maury,  it  was  a 
true  Phronima.  I  may  be  permitted  to  record  my  admiration 
of  Mrs.  Toynbee's  researches,  by  which  she  has  enriched  science, 
and  of  the  splendid  drawings  she  has  brought  home  from  her 
voyages. 

We  find  often  on  our  coasts  the  Hyperia  Laireilli  lodged  in 
the  great  jelly-fish  (Rhizostoma)  which  appears  regularly  in 
the  autumn  on  the  shores  of  Ostend. 

The  isopod  crustaceans  include  a  division  of  animals  regu- 
larly formed  and  somewhat  resembling  wood-lice,  which  live  on 
various  fish — the  cymathoads, — armed  with  strong  hooks  for 
attachment,  but  often,  when  the  whim  takes  them,  swim  away 
from  one  fish  and  fasten  on  another.  They  are  true  fellow- 
boarders  who  like  being  carried  by  others  better  than  using 
their  own  paddles.  They  are  found  in  all  seas,  and  Dr.  Bleeker 
made  us  acquainted  with  many  belonging  to  the  Indian  Ocean. 
On  the  coasts  of  Britain,  where  different  species  of  Wrasse  are 
common,  it  is  rare  to  find  one  of  these  fish  who  does  not  lodge 
a  couple  of  these  crustaceans. 

Besides  the  barnacles  who  live  as  fellow-borders  on  the 
whales,  the  latter  give  lodging  on  the  surface  of  their  skins  to 
Crustaceans,  who  preserve  their  liberty,  and  quit  one  host  to 
establish  themselves  on  another.  These  are  the  whale-lice 
(Cyami),  who  live  upon  the  Cetacese  as  the  previously -mentioned 
isopods  live  on  fish.  The  members  of  the  genus  Caprella 
usually  attach  themselves  either  to  whales,  or  turtles,  or  fish, 
or  to  Sertularisa,  and  appear  to  live  under  the  same  condi- 
tions. 

The  Pycnogons,  whose  nature  and  mode  of  life  have  ap- 
peared problematical  up  to  this  time,  deserve  to  be  reckoned 
equally  amongst  the  fellow-borders,  at  least  during  their 
yonth.  They  live,  in  fact,  after  they  are  hatched,  on  Coryne, 
Hydraotinia,  and  other  polyps ;  and  it  is  only  at  a  later  period 
that  they  haunt  mollusks  and  more  elevated  creatures. 

The  Mollusks  of  all  the  lower  ranks  show  most  independ- 
oncoy  contenting  themselves  with  the  slowness  of  their  pro- 
gression and  the  poverty  of  their  food,  and  seldom  asking  the 
aid  of  their  neighbours. 

The  mode  of  life  of  the  animals  which  have  occupied  our 
attention  makes  us  understand  the  relations  subsisting  between 
certain  Gksteropods  and  Echinoderms.  The  Gasteropods  in 
question  are  known  as  belonging  to  the  genus  Stylifer,  and 
they   have  been  long  noticed  in  star-fish,  Asterias,  Ophinra, 


^  They  are  eommon  on  our  wutiiera  oossts,  and  are  ittj  amusing  in  an  aqua* 


Comatula,  and  even  in  sea-cucumbers  (Holothuriae) ;  and  as  they 
were  constantly  found  in  the  digestive  cavity  of  these  Radiates, 
they  were  supposed  to  be  present  as  parasites.  This  opinion 
was  first  expressed  by  D'Orbigny,  and  adopted  by  most  natu- 
ralists. They  are,  however,  only  parasites  in  appearance,  and 
are  really  nothing  more  than  fellow-boarders.  These  delicate- 
Gasteropods  have  been  successively  ranked  among  the  Pha- 
sianellae,  the  Turritellae,  the  Cerithii,  the  Scalarise,  and  the 
BdaaocB;  but  Mr.  Gwyn  Jeffreys  has  just  proposed^  and  with 
reason,  to  erect  them  into  a  distinct  family.  These  Stylifers 
sometimes  place  themselves  at  the  entrance  of  the  mouth  ;  but 
generally,  like  the  Donzelle,  they  prefer  to  lodge  deeper  in  the 
digestive  cavity,  in  the  midst  of  the  food. 

Quite  recently,  Mr.  Stimpson  has  pointed  out,  in  the  port  of 
Charleston,  a  Gasteropod  Mollusk,  like  a  Planorbis  {Oochlio- 
lep^ia  jparasitus),  which  lives  as  a  fellow-boarder  on  the  body  of 
a  worm,  Ocoetes  lupina.  Some  other  Mollusks,  such  as  3fa- 
diolaria  marmorata,  lodge  as  fellow-boarders  in  the  mantle  of 
an  Ascidian,  as  the  Magili  establish  themselves  in  the  interior 
of  Madrepores.  We  may  also  cite  Yermetus,  Crepidulns,  and 
Hipponyx,  which  install  themselves  in  other  shells,  and  only  ask 
a  comer  for  a  lodging. 

The  class  of  worms  not  only  comprises  parasites,  but  pos- 
sesses likewise,  as  we  shall  soon  see,  fellow-boarders  also.  Wo 
find  them  on  Mollusks,  on  animals  of  their  own  class,  on 
Echinoderms,  and  even  on  Polyps.  One  of  the  most  curious- 
worms  is  the  Myzostome,  which  lives  on  the  Comatula,  the^ 
true  nature  of  which  has  just  been  revealed  by  the  labours  of 
Mecnikow.  These  Myzostomes  resemble  Trematode  worms^ 
but  they  possess  symmetrical  appendages  covered  with  vibratile- 
cilia.  They  run  about  the  Echinoderms  with  remarkable  rapi- 
dity, and  have  not  yet  been  found  in  other  situations.  They 
are  no  more  parasites  than  the  preceding,  but  take  their  place^ 
beside  them  as  free  fellow-boarders. 

There  are  many  worms  which  life  as  companions  in  the  same 
sheath  with  their  congeners,  and  even  with  included  Mollusks. 
We  may  cite  the  Lepidonotus  cvrratua,  and  the  OhoBtoptertis- 
vnsignis,  as  well  as  the  I/ycoris  fucata,  which  inserts  itself  in 
the  holes  of  the  Teredo.  M.  F.  Milller  mentions  an  Amphi* 
nome  which  establishes  itself  in  Lepas  anatifera.  There  is  also 
a  larva  of  a  Nemertian  worm  {AUMrdvs  candatvui)  which  lives 
in  the  digestive-tube  of  a  neighbour,  and  whose  mode  of  life 
has  been  misunderstood.  In  opening  the  Pylidium  gyrans,  we- 
often  find  in  the  interior  of  its  digestive  cavity  a  larva  which 
was  once  thought  to  belong  to  it  by  affiliation ;  but  the  Alardna 
is  only  a  fellow-boarder — at  least  in  its  young  days,  and  at  a. 
later  period  can  probably  shift  for  itself. 

We  likewise  find,  commonly,  a  fellow -boarding  Nemertian,, 
the  Folia  convoluta,  amongst  the  eggs  and  under  the  tail  of  th&. 
common  crabs  which  belong  to  our  coasts. 

An  elegant  Gasteropod,  the  Phyllirrhoe  hticephala,  carries  a- 
singular  appendage  on  its  head,  which  has  been  long  noticed 
by  naturalists,  though  its  nature  has  only  lately  been  under- 
stood. It  is  the  Mnestra  parasites,  Miiller  first  took  it  for  a. 
Medusa,  but  he  afterwards  abandoned  that  opinion,  when/ 
Krohn  definitively  arranged  it  amongst  the  Polyps,  only  differ- 
ing from  its  congeners  by  its  form,  its  four  ciliated  tentacles,, 
and  its  mode  of  life.  Thus  we  have  a  polyp  as  a  fellow- 
boarder. 

A  superb  sponge,  EuplecieiUa  aspergillum,  from  the  Philip- 
pines is  planted  in  the  soil,  and  shelters  three  kinds  of  Cms- 
tacesB,  pea-crabs,  prawns,  and  isopods.  The  PhUomedusa  Vogtii^ 
which  lives  on  Halecampa  FaUoni,  also  deserves  mention. — 
The  Student 


The  Anniversary  Dinner  of  the  Yictoria  Institute  is  fixed  to 
take  place  at  Freemasons'  Tavern  on  Monday,  May  23rd. 
The  Right  Hon.  the  Earl  of  Shaftesbury,  K.G.,  will  take  the 
chair,  and  the  vice-chair  will  be  filled  by  B.  N.  Fowler^ 
Esq.,  M.P. 
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A  NOTICE  OF  RECENT  OBSERVATIOKS  ON  AMCBBiEJ 
AND  MONADS  BY  RICHARD  GREEF  AND  L. 
CIENKOWSKI. 

BT  HENST  X.  7RXFP,  MJD. 

In  Thb£E  Paets. — Part  III. 

VERY  Amoeba  has  a  nnclens,  and  generallj  but  one. 
This  has  no  regular  position,  is  soft,  and  is  of  an  oral 
shape.  There  is — Ist,  a  capsule  or  transparent  mem- 
branous envelope;  2nd,  a  tough  and  thick  second  coat, 
apparently  supplied  with  pores  (that  is  to  say,  the  substance 
is  broken  at  intervals  by  radial  lines) ;  3rd,  an  internal  plasm, 
structureless  and  homogeneous,  in  which  are  imbedded  a  few 
strongly  refracting  particles.  This  description  represents  the 
early  stage  of  the  nncleas.  At  a  later  period  the  plasm  becomes 
turbid,  and  in  a  short  time  there  appear  round  granules.  By 
degrees  the  whole  interior  is  filled  with  them — ^large,  distinct 
particles  (ova)  are  then  seen  at  the  periphery,  and  in  these  a 
central  transparent  spot  soon  appears.  At  this  stage  the  cap- 
sule disappears,  and  the  matured  granules  or  ova  are  scattered 
through  the  parenchyme  of  the  body,  which  now  contains  but 
few  of  the  original  food  and  other  elements.  The  nucleus  is 
thus  broken  up  and  lost.  The  activity  of  the  animal  is  now 
greatly  diminished,  and  it  appears  to  exist  chiefly  for  the  con- 
servation and  farther  development  of  the  new  brood.  The  next 
stage  of  their  development  consists  in  the  growth  of  the  ova  or 
eel  Is,  which  contain  now  a  finely  molecular  plasm  with  a 
central  clear  spot.  Soon  after  a  large  round  vesicle  appears  by 
the  side  of  the  central  spot.  (This  is  the  first  so-called  con- 
tractile vesicle.)  The  young  AmcBba,  as  its  protoplasm  increases 
and  its  vesicle  enlarges,  begins  active  movement ;  more  vesicles 
appear,  and  finally  a  nucleus  with  distinct  nucleolus  is  formed 
from  the  clear  central  mass  of  the  early  protoplasm. 

The  young  brood  has  not  been  seen  in  the  body  of  its  parent 
after  it  has  reached  the  ovum  condition.  The  ova  probably 
leave  the  parent  as  a  mass  of  protoplasm,  with  central  spot. 
The  creature  is  not,  therefore,  viviparous.  Wallich,  however, 
observed  in  the  Amcsiba  princejps — a  water  species — ^the  vivi- 
parous brood  escape  from  the  parent.  Carter  also  describes 
the  development  of  a  brood  from  the  nucleus  of  a  water 
Amoeba  as  commencing  with  partition  of  the  nuclear  substance, 
followed  by  regular  segmentation. 

Greef  describes  in  one  specimen  of  Amoaha  terHcola  two 
elongated  dark  outlined  bodies  which  contained  in  their  interior 
thread-like  filaments.  One  of  these  bodies  protruded  partly 
from  the  body  of  the  parent.  He  surmises  them  to  be  eqaiva- 
ients  of  the  male  organ  of  Infusoria  (nuclear).  A  villous  mass 
adheres  to  one  point  of  the  external  surface  of  the  animal. 
Wallich  found  the  same  in  his  water  species,  and  observed  that 
the  villi  or  hairs  are  not  stiff,  but  move  like  the  pseudopodia  of 
Rhizopods.  He  regards  them  as  prehensile  organs.  Carter 
noticed  the  same  appearance,  bat  considers  it  inconstant,  and 
not  affording  any  ground  for  constituting  a  new  species  as 
Wallich  does  (A,  villosa  ?).  Greef  found  the  position  of  this 
villous  appendage  to  be  not  always  at  the  same  end  of  the 
body,  but  attached  indifferently  to  any  part  of  the  body.  The 
villi  of  the  land  Amoaba  are  not  so  extended  as  those  of  the 
water  species,  but  stiff  and  short.  He  agrees  with  Carter  in 
not  considering  this  appendage  to  be  a  specific  character, — 
because  the  animals  which  possess  it  do  not  differ  in  other 
respects  from  those  in  which  it  is  wanting.  He  has  watched 
it,  also,  detaching  itself  from  the  body,  and  thinks  it  to  be  a 
secretion  from  the  ectosarc — not,  however,  to  be  viewed  in  the 
light  of  a  cuticular  formation — ^being  stiff,  and  adhering  as  a 
cap-like  appendage  to  the  ectosarc.  He  thinks  it  might  serve 
either  as  a  point  of  leverage  for  locomotion,  or  as  a  prehensile 
organ  to  assist  in  taking  up  food. 

The  other  species  require  bat  brief  desoriptioo^  and  may  be 
-quickly  dismissed. 

Amoaha  hrevypcB — rare ;  its  small  spherical  body  filled  with 


a  granular  substance  composed  of  darkly-glancmg  particles. 
Its  sarcode,  in  the  interior  of  which  are  vacuoles,  is  not  differen- 
tiated, bat  it  projects  from  its  surface  short,  rtumpy,  trans- 
parent rays.  Its  movements  are  sluggish.  It  maltiplies  by 
cleaving  of  nucleus  and  body. 

AmcRha  granifera — ^^  ^^*  ^^^  ^  creeping  motion  like  that 
of  water  Amoebrn.  Its  sarcode  is  differentiated,  the  eetoeare 
being  soft  and  transparent,  the  endosarc  granular,  with  included 
nucleus  and  vesicle.  Probably  immature — the  young  form  of 
some  other  species. 

AmoRba  gratia — 3^  in.  Wormlike  in  aspect,  with  a  viHoas 
appendage  of  a  disk  shape  at  one  end  (sucker  P).  Tke  villi 
disposed  round  this  disk  extend  or  contract,  and  fix  themselves 
on  the  glass  slides  (pseudopodia).  In  the  centre  of  the  disk-Eke 
appendage  is  a  vaeuole.     It  has  a  nucleus  in  its  body. 

Besides  these  species  Dr.  Greef  found  an  Amoeboid  anioKal 
for  which  he  proposes  the  name  Amphizonella,  and  oooaiders 
that  it  should  constitute  a  new  genus,  inasmuch  as,  besides 
other  peculiarities,  it  differs  firom  the  naked-bodied  Rhisopoda 
in  being  enveloped  in  a  thin  but  complete  membraaoos 
covering. 

The  first  species,  AmpMzorheUa  violacea,  is  a  spherical 
animal  of  abooty^in.  in  diameter  in  its  adult  state.  The 
membranous  investment  has  a  distinct  outer  and  inner  ccmtour- 
line,  and  shows  reactions  when  heated  with  Acid  Acet.  and 
Ac.  Sulph.  dil.',  which  differ  from  those  exhibited  by  the  inner 
sarcode.  Under  pressure  the  capsule  bursts,  and  through  the 
rifb  a  different  inner  mass  streams  out.  This  interior  mass  is 
deeply  coloured  with  a  dark  violet  pigment,  with  which  a 
yellow  pigment  is  intermixed,  while  the  external  capsule  is 
dear  and  transparent.  On  account  of  the  dark  colour  of  the 
pigment  little  else  of  the  contents  is  to  be  seen,  with  exception  of 
a  large  nucleus  -g^  in.,  and  numerous  small  vescicles  (vacooles) 
— the  nucleus  being  less  coloured.  The  violet  pigment  is  very 
sensitive  to  reagents,  being  immediately  decomposed  bj  acids, 
alkalies,  iodine,  &c.  The  inner  sarcode,  heated  with  iodine, 
discolours,  becoming  first  yellow,  afterwards  brown  black,  whilsi 
the  substance  of  the  outer  capsule  retains  its  hyaline  appear- 
ance, but  tinges  slightly  yellow  after  a  time  (by  imbibition  of 
iodine).  When  the  inner  mass  has,  by  pressure,  been  sqneesed 
out  of  the  capsule,  and  rendered  colourless,  the  foreign  matter 
ingested  can  be  seen  (chiefly  Diatomaceee  and  the  shells  of  small 
ArceDsB  and  Eaglyplii).  The  large  nucleus  is  soft^  large,  and 
transparent.  It  consists  of  a  membrane  which  incloses  a  cavity 
filled  with  solid  granules.  The  development  of  these  granules 
is  probably  similar  to  that  of  those  of  the  nucleus  of  the  Amce^ 
t^rrieola  before  described.  The  young  Amphizonella  has  no  cap- 
sule. The  movement  of  the  animal  is  particularly  slnggish-r*its 
change  of  form  slow,  and  contraction  unenergetic,  consisting  in 
slight  undulations  and  indentations  of  the  outer  surface.  The 
outer  capsule  appears  not  contractile,  but  only  yields  to  the 
movement  of  the  active  plasm  within.  From  this  inner  moss 
pseudopodia,  conical  or  finger-shaped,  are  thrust  forward  appo* 
rently  through  the  substance  of  the  capsule,  penetrating  it,  as 
it  would  seem,  inasmuch  as  these  processes  have  no  double 
outline,  so  that  the  capsule  is  not  pushed  out  in  front  of  them. 
The  pseudopodia  can  be  seen  making  their  way  with  conical 
points  through  the  substance  of  the  capsule,  notwithstanding 
that  the  substance  of  the  capsule  powerfully  resists  the  de- 
structive agency  of  acids,  alkalies,  Ac.  The  softness  of  its 
material  appears  in  this — ^that  it  is  so  easily  bored  througk 
and  closes  up  again  when  the  pseudopodia  are  withdrawn* 
They  do  not  extend  far,  but  sometimes  when  long^  than  osnal 
some  of  the  granular  sarcode  and  coloured  pigment  streams 
into  their  bases.  The  movement  of  these  arms  is  more  aotiye 
than  that  of  the  rest  of  the  body. 

Dr.  Greef  once  observed  two  individnals  eoalesoe  by  their 
outer  capsules  touching,  and  the  substance  of  the  capsules 
being  fused  or  soldered  together,  but  the  inner  sarcode  of  each 
animal  remained  distinct  and  separate ;  a  species  of  union 
however  effected  by  a  band  of  yellow  hyaline  substanoe^ 
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a  8ort  of  bridge  or  commissure  between  the  two  masses  of  sar- 
code.  6re^  considers  the  phenomenon  described  as  conjugation 
of  two  animals,  as  has  been  seen  in  other  Bhizopoda.  The 
hiBtory  of  the  nuclear  eyolution  indicates  a  process  of 
sexoal  generation,  or  rather  a  prodnction  of  brood  in  the 
interior  of  the  female  parent. 

Greef  describes  three  species  of  Amphizonella — First,  A.  vio' 
laeea,  already  described,  ^J-^  inch.  Second,  A,  digitata,  having 
a  distinct  double  outlined  capsule  and  endosarc,  with  coloured 
granules,  a  vaenole,  and  large  nucleus  with  distinct  nucleolus ; 
movements  more  active  than  those  of  the  violacea  ;  pseudopodia 
small.  Third  species,  ArnpMzonella  flava.  Capsules  firm, 
membrane  loosely  investing  the  endosarc,  and  following  its 
movements ;  it  is  very  extensile,  so  that  it  spreads  over  the 
pseudopodia  as  it  spreads  outwards,  until  quite  thin  and  colour- 
less, whereas  it  is  ordinarily  of  a  yellow  tint.  It  has  vacuoles, 
bat  no  nucleus  was  observed. 

Anoth^  Bhiasopod  is  mentioned  by  Greef,  which,  resembling 
in  foriB  and  colour  the  Arcella  vulgaris,  a  water  species,  is 
named  by  him  ArceUa  arenaria.  It  is  found  in  sand  under 
mosses,  liverworts,  &o.  It  measures  ^^  inch  in  size ;  its  sur- 
face is  smooth,  not  maxked  as  A,  vulgaris,  by  a  network  of 
regular  lines ;  its  colour  is  deep  brown,  inclining  to  yellow.  It 
possesses  numerous  pseudopodia,  projecting  everywhere  from 
its  surface ;  these  are  lobed,  or  digitate  with  pointed  extremities. 
The  movement  of  the  Barcode  is  very  active. 

Much  as  I  have  shortened  Dr.  Greef 's  account  of  these  new 
genera  and  species,  I  yet  fear  that  I  have  exhausted  the  patience 
of  ray  hearers.  I  reserve,  therefore,  for  another  occasion  a 
notice  of  Cienkowski's  observations  on  Monads.  The  only 
point  to  which  I  now,  in  conclusion,  would  direct  jour  attention 
is  this — that  the  typical  Amoeba,  and  also  all  Amcaboid  forms 
of  the  Protozoa,  stand  at  a  consid^ably  higher  point  in  the 
scale  than  the  class  Monera  of  Haeekel.  This  accurate  observer 
and  lucid  writer  restricts  his  definitaon  of  Monera  to  creatures 
which  consist  solely  of  naked  proixiplasm,  without  vacuole  or 
nadens,  and  are  entirely  destitute  of  any  organization  what- 
ever, no  difference  of  internal  and  external  molecular  constitu- 
tion being  perceptible ;  whereas  our  land  and  water  Amaebsa 
have  distinot  generative  organs,  and  their  mode  of  reproduction 
cloeely  approaches  that  of  the  Infusoria.  In  particular,  the 
differentiation  of  the  substance  of  the  nucleus  and  development 
of  ova,  possibly  even  of  sperm,  as  well  as  germ  elements, 
renunds  ns  of  Balbiani's  account  of  the  sexual  organs  of 
Infosoria. 

The  morphological  nnit  known  as  a  cell,  with  or  without 
membrane,  can  no  longer  be  regarded  as  the  primary  or 
simplest  form  of  living  matter,  and  all  unicellular  organisms 
may  be  said  to  have  already  reached  a  definite  standard  of 
organization.  Amoebse,  Arcellse,  &c.  present  a  recognizable 
type,  which  apparently  prevails  throughout  a  large  series  of 
the  lowest  Protozoa,  and  from  which,  as  a  point  of  departure, 
we  cun  trace  progressive  evolution.  But  in  the  group  Monera 
we  arrive  at  organic  matter  which  may  be  either  vegetable  or 
animal,  for  no  boundary  line  can  be  drawn  where  there  is 
nothing^  to  mark  the  limit.  A  definition  founded  on  usual 
criteria  of  structural  adaptation  or  characteristic  function  is  no 
longer  possible.  Physiologieally,  indeed,  we  may  perhaps 
assign  the  ingestion  of  foreign  bodies,  and  .particularly  the 
digestion  of  animal  matter,  as  an  indication  of  animal  function; 
and  further,  the  diffused  contractility  of  living  animal  plasm 
might  be  considered  distinctive  if  we  oould  attach  to  it  the 
faculty  of  spontaneity.  But  it  may  fairly  be  doubted  whether 
the  assimilation  of  food  or  the  exercise  of  motility  is  in  any 
sense  more  spontaAeous  in  a  monad  than  in  a  particle  of 
vegetable  plasm.  For  my  own  part,  I  reject  all  belief  in  the 
spomta&^y  of  oction  as  related  to  ooiwdousneu  and  will  in  all 
animals  destitute  of  cerebral  ganglia.  For  the  will  of  the 
creature  I  substitute  that  of  the  Creator,  manifested  by  the 
ooaditioDS  and  laws  of  creation,  by  virtue  of  which  animal  life 
exists;  thus  I  place  the  £onroe  of  all  actions  of  the  lower 


animals  in  that  organic  necessity  which  is  not  of  the  animal's 
choice.  Irrespective  of  volitional  movement,  there  can  be  no 
dispute  as  to  contraction  of  protoplasm  under  the  influence  of 
external  irritants ;  the  retraction  of  pseudopodia  when  coming 
suddenly  in  contact  with  foreign  particles  may,  however,  be 
motility  without  sensation  or  conscious  perception.  I  compare 
it  with  what  is  called  reflex  €U>tion,  in  animals  where  this  is 
distinctly  refenibk  to  nerve  organization  of  a  peculiar  kind ; 
but  all  that  we  know  of  terminal  nerve-matter  leads  to  the 
inference  that  it  is  a  formless,  soft,  albuminous  plasm,  possessing 
a  peculiar  molecular  constitution.  The  formed  ganglion  or 
nerve  is  not  sensitive  or  motory  in  property  merely  because  it 
is  thus  organized,  but  because  its  contained  softer  substance 
has  an  endowment  associated  with  its  ultimate  constitution 
rather  than  that  which  we  call  structural  differentiation  into 
"  organs;" 

The  vital  action  or  vital  force  of  living  organic  matter, 
whether  animal  or  vegetable,  when  reduced  to  its  most 
elementary  form,  may  be  summed  up  in  the  words — ^self- 
preservation,  growth,  reproduction.  Assimilation  of  matter 
and  reproduction  are  equally  the  phenomena  of  vegetable  and 
animal  life,  and  morphologically  the  modes  of  reproduction  are 
exactly  paralleled  in  both  cases.  The  process  of  fissure,  of 
encystation,  of  development  of  zoospores,  ^c,  are  essentially 
the  same  in  cryptogamous  plants  and  in  cryptogamous  animals, 
and  there  is  no  a  prioi^  ground  for  expecting  differences  of 
organic  instrumentation  where  there  is  no  difference  of 
function. 

To  return  from  this  digression.  My  original  intention  in 
this  paper  was  to  place  before  you  the  widely  varying  life- 
histories  of  the  Monad  and  the  Amoeba,  and  for  this  purpose 
to  have  given,  in  addition  to  the  foregoing  account  of  now 
Amoebm  forms,  an  abstract  of  Cienkowski's  careful  observations 
of  certain  Monadinee.  I  hope  to  supply  what  is  now  omitted,, 
and  to  discuss  some  questions  of  great  interest  in  connection 
with  these  lowest  forms  of  organic  life — their  possible  origin 
and  conditions  of  existence.  But  I  must  here  content  myself 
with  repeating  the  opinion  before  expressed,  that  Amoeboid 
phenomena  are  too  universal  to  be  considered  disdnguishing 
characters  of  any  one  species  of  animaL  Our  knowledge  of 
Amceboid  life  is  no  longer  confined  to  a  particular  series  of 
individuals,  nor  indeed  to  the  province  of  Protozoic  animals 
alone.  And  our  conception  of  matter  in  the  Amoeboid  phase 
is  that  of  a  special  molecular  constitution  of  organic  plasm,, 
always  associated  with  a  limited  specific  functional  activity.  If, 
therefore,  the  word  Amceba  be  retained  as  the  distinctive 
appellation  of  the  creatures  originally  thus  named,  it  should 
not  be  incautiously  given  to  animals  or  animal  protoplasm 
much  lower  in  physiological  rank  and  structural  organization.. 
Finally,  I  would  claim  for  the  typical  Amoeba  the  full  admis- 
sion of  its  title  to  a  structurally  differentiated  organism. — 
Proceedings  of  the  Bristol  NaUiralists*  Society,  vol.  iv.  part  2. 


The  Axial  Skeleton  of  Tailed  Batraohiaais. — ^At  the  meetings  or 
the  Zoological  Society,  on  Thursday,  Apdl  28th,  Mr.  St.  George  Mivart 
road  a  paper  "  On  the  Axial  Skeleton  of  the  Tailed  Batraohians." 
He  briefly  Btated  his  views  as  to  the  composition  of  the  skeleton  in 
these  oreatnres,  to  the  effect  that  the  axial  skeleton  consisted,  in  ita 
most  developed  condition,  of  three  parts — ^ascending  (or  epaxial> 
parts,  latend  (or  paraxial)  parts,  and  inferior  (or  hypaxial)  i)artB. 
That  the  latter  were  related  to  the  inner  diviaiona  of.  the  ventral 
lamina  of  the  embryo,  and  either  placed  above  the  alimwitary  canal 
or  within  the  pleuro-peritoneal  cavity,  or  else  serially  homologoas- 
with  parts  so  placed.  He  also  stated  his  conviction,  that  the  bran- 
chial arches  were  not  costal,  or  paraxial,  in  nature,  but  were  rather 
hypaxial ;  l^t  tiie  fayoidean  and  mandibular  arches,  the  palato-qnadrate- 
and  trabeonlfo  eranii  all  belonged  to  the  same  category,  and  that,, 
therefore,  these  also  did  not  answer  in  nature  to  ribs.  As  to  the  sub- 
oaadal  arches  of  fishes,  Mr.  Mivart  considered  that  nature  varied  in. 
different  species ;  but  that,  as  a  general  rule,  the  skeletal  differen- 
tiation, wos  loss  complete  in  this  class,  and  that  they  seemed  often  to- 
coriBspond  nutter  to  both  paraxial  and  hypaxial  parts,  and  to  bo, 
therefore,  parhypaxial  in  nature. 
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PIBINa  UNDBE  WATEK  FEOM  SHIPS  OF  WAB 
■so  AS  TO  peheThatb   the    bide    of  a  hostile   vessel   below 

TBE    BOTtOU    STKASE     or     ASUOUB-FLAIIKG    BT    UEANS    OF    A 
SBOT   OB   SHELL. 
BT  CAPTAIN    OLIVEK  HALDAKE  STOKES,  (LATE)  BOTAL  ENeiHBBBe, 
E.BA.S,  P.U.8.,  E.B.S.,  A.B.U. 

■HE  plan  represents  &  chamber  which  is  formeii  ia  the 
vessel  by  meanB  of  two  tr&OBverse  water-tight  balk' 
heads.  This  compaTtment  communicates  with  the 
declc  next  above  the  water-line  bj  a  water-tight 

hatchnaj,  forming  a  rectengclar  tabs,  so  that  even  shonld  the 

-compartment  become  accidentally  filled  with  water  the  safety 

of  the  vessel  woald  not  be  thereby  endaogered.     A  beavy  gan 

is  placed  on  a  circular  racer  with  a  pivot  in.  the   centre  of  the 

compartment.     At  each  end  of  the  latter,  and  in  the  side  of 

the    vessel    below    tbe 

bottom     edge    of    the       ...  ^_..  —  _ 

armonr-plating,  a  ronnd 

hole  2  ft.  in  diameter  is 

formed.    These  bolea  are 

closed  by  a  species   of 

fllide-valve,  which  works 

vertically  so  as  to  open 

or  close  the  ronnd  boles 

fit  pleasore.    The  slide 

works  in  a  water-tight 

box.      A  movable  iron 

cover,  A  B,  is  attached 

by  bolts  and  nata  to  the 

inner  aide  of  the  valve- 

boi.  This  eover(DT  rather 

frame)   hae   also  a  hole 

in  it  2  ft.  in  diameter, 

which  is  closed  by  a  thin 

diaphragm  of  copper  or 

brass.     This  frame  can 

be  removed  at  pleasure 

and  replaced  by  a  solid 

cover  of  the  same  super- 

licial  content. 

When  the   vessel  is 

at   sea,  the  slide    and 

diaphragm  are  arranged 

as  in  fig.  No.  1.     When 

it  is  intended  to  attack, 

the  vessel  ia  ran  np  as 

close  as  possible  to  the 

enemy,    and    tbe    slide 

raised  as  in  fig.  No.  2. 

The  gnn  ia   then  fired 

throagh  the  diaphragm 

(which,    is    of    coarse, 

destroyed),  and  the  slide 

aimnltaneonsly  allowed 

to  fall  as  in  fig.  No.  3,  so  as  to  keep  oot  the  water.     This  can 

be  done  by  electricity  from  the  deck  above.     Any  water  that 

might  effbct  an  entrance  conid  be  easily  removed  by  a  cen- 

trifogsl  pomp.    In  order  to  fire  again,  the  cover  A  B  most  be 

removed  and  replaced  by  another  cover  or  frame  with  a  new 

diaphragm. 

Assuming  that  the  gnn  employed  is  10  ft.  in  length,  and  that 

tbe  beam  of  the  vessel  is  50  ft.,  then  the  mnzzle  of  the  gan 

will,  when  ready  to  he  fired,  be  abont  20  ft.  from  the  dia- 

{ihragm.     The  smoke  can  very  easily  be  removed  by  fans  and 

ventilators,  or  gan-cotton  may  be  employed  instead  of  gun- 
powder. 

It  will  be  observed  that  there  wonld  be  no  more  resistance 

to  the  passage  of  the  shot  through  the  bore  of  tbe  gan,  in  tbe 

plan  proposed,  than  where  a  shot  is   fired  under  ordinary 

circumstances. 


It  ia  thoDght  that  flat-beaded  shot  woald  be  foand  prefer- 
able to  any  others ;  probably  the  long  Whitworth  steel  bolt, 
aclittg  eu  a  shell,  would  prove  the  best  projectile. 


Capl.  Stohes's  Flan  for  Firing  Under  Waiet  fr 


REVIEWS   OF   BOOKS, 

T/ie  Maritime  Canal  of  Suez,  and  Comparison  of  tt»  FrohaiU 
Results  with  those  of  a  Ship  Canal  across  Bariea.  By  J.  B. 
NouflSE,  U.S.N.    Washington:  Philip  4  Solomons.     1B70. 

THE  enormouB  and  apparently  insuperable  diEGcnltiea  to  be 
overcome  in  the  constraction  of  a  ship  canal  across  the 
American  iethmuB  have  hitherto  caused  the  project  to  he  tooted 
on  by  all,  except  a  few  sanguine  spirita,  as  ntterly  imprac- 
ticable,   unless,   indeed, 

__^_^_        kind  Nature  shonld  in-   , 

tervene.andbyafriendly 
earthquake  produce  an  di 
a  sabsidence  of  the  land 
as  to  bring  the  work 
within  the  scope  of 
hnman  appliance.  The 
sacceesfat  completion  of 
the  Suez  Canal  has, 
however,  dispelled  much 
of  this  feeling,  and 
brought  over  many  of 
the  unbelievers  to  admit 
the  practicabi  1  Ity  of  wb  at 
IS  in  many  respects  the 
most  important  problem 
of  the  present  day.  It 
IS  at  tbe  8ame  time 
evident  that  tfie  ob- 
etacles  in  tbe  latter 
case  are  immeasurably 
greater  tliau  those  which 
m  the  former  have  been 
sarmoQuted  by  the 
gen  ins  and  perseverance 
of  U  Lesseps.  Oiring 
to  this  hopeful  change 
la  publu  opinion,  the 
American  Government 
has  recently  ordered  a 
new  snrvey  of  the  Isth- 
mus with  the  view  of 
disco  Venn  g,  if  passible, 
a  ronte  easier  than  any 
of  those  yet  proposed, 
and  of  olttmately  carry- 
ing into  execotion  the 
selected  plan. 

As  in  other  great  engineering  works,  a  company  will  pro- 
bably be  formed  to  undertake  this,  and  will,  doubtless,  bare 
little  difficulty  in  obtaining  the  reqnisit«  funds,  aa,  happily  for 
hamau  progress,  the  large  class  of  aangnine  speculators — -be- 
lievers in  glowing  prospectuses  and  in  promises  of  wonderful 
percentages — shows  no  symptom  of  dying  oat.  Few  of  qj 
consider  how  mnch  we  owe  to  this  class.  Bnt  for  them,  the 
Atlantic  Telegraph  and  the  Snez  Canal  wonld  still  bo  mere 
Bpeoalative  prqjects,  nob  accomplished  facts.  We  should, 
perhaps,  have,  even  now,  no  speedier  means  of  commani- 
cation  with  distant  parts  of  the  world,  Australia,  or  India, 
or  America,  than  by  slow  and  nnoertain  eailing-shipf,  anJ 
should  he  satisfied  with  letters  many  months  old,  io^tead  of 
tho  news  now  flashed  tnstantaneonsly  across  oceans  aaA  con- 
tinents. As  it  is  characteristic  of  the  speculator  to  go  on 
speculating,  nndeterred  by  faitares,  while  he  has  money  to  lose. 
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let  ns  hope  that  he  will  loge  it  only  ia  honeat  prcg'ecti  that 
will  be  conducive  to  the  general  good.  The  inSaence  which 
the  Darien  Canal  woald  erercise  on  commerce  and  civilisation 
is  iacalonlable.  Oar  readers  are  aware  that  a  railway,  one  of 
the  most  peonniarily  suocesafol  in  eiistence,  has  been  for  several 
years  in  operation  acrosH  the  isthmus.  So  far  as  paeaengers 
are  coDcerned  it  fully  anawera  its  purpose;  hnt  es  regards 
merchandise,  it  can  be  availed  of  only  for  amall  and  very 
vaJusble  articles,  and  is  quite  naelsBH  for  general  cargoes,  which 
could  not  bear  the  excessively  high  traffio  charges,  and  the 
costs  of  repeated  transhipment,  anppoaing  for  a  moment 
the  possibility  of  the  railway  being  able  to  provide  adequate 


means  of  eonvejing  the  goods.  The  Honduras  railway  aorosa 
the  iathmns,  now  in  coarse  of  conatrnction,  will  probably  enable 
a  somewhat  heavier  and  cheaper  class  of  goods  to  be  trans- 
mitted, bnt  the  great  balk  of  the  merchandise  nsaally  carried 
by  sea  must  contiuae  to  be  conveyed  by  the  present  tedions 
roate  ontil  the  Atlantic  and  PaeiGe  Oceans  again  hold  commn- 
nioation  with  eaeh  other  through  the  isthmus,  as  they  once 
did,  at  a  remote  period,  long  before  man  had  appeared  on  the 
scene.  This  canal,  if  ever  completed,  will  certainly  prodoceia 
the  carrying  trade  of  the  world,  changes  too  profound  and 
eitensive  to  be  easily  foreseen ;  and  in  these  changes  no  nation 
has  a  deeper  interest  than  Kngland.    No  better  illastration  of 
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the  force  of  oar  remarks  on  this  important  subject  can  be  had  Bat  it  is  on  arriving  at  the  Protozoa  that  Mr.  Napier's  genius 

than  that  which  is  afforded  in  the  lucidly- written  and  amply-      culminates   in    establishing  the    following   really  astonndiog' 
illastrated  work  whose  title  is  above  given.  analogies : — 


u 


TJte  Boole  of  Nature  and  the  Booh  of  Man,  By  Cuarles  O. 
Grooh  Napieb,  F.G.S.  London:  John  Camden  Hottea. 
1870. 

IN  this  very  remarkable  work — indeed,  one  of  the  most 
wonderful  essays  on  the  subject  which  liave  ever  been 
published — **  man  is  accepted  as  the  typo  of  creation — the 
microcosm — the  great  pivot  on  wiiich  all  tl^  lower  forms  of 
life  turn."  It  is  truly  a  work  which  the  ordinary  reviewer  is 
incompetent  to  deal  with  adequately,  for  besides  its  many 
originalities  of  diction,  it  is  the  expression  of  soine  of  the  most 
complex  and  least  understood  operations  of  the  bnstui  mind. 
Mr.  Napier  is  not  a  man  who,  like  most  of  oar  asere  fact-col- 
lectors in  science,  is  content  with  simple  narrative.  He  is  ncthing 
if  not  subjective,  and  when  the  commonplaces  of  KatanJ 
Science  have  passed  through  the  crucible  of  his  snid,  thcy^ 
acquire  a  brilliancy  quite  sui  generis^  and  beoome  unappnecidUe 
by  the  common  herd  of  readers,  who  are  inoapable  of  vast  aad 
untrammelled  metaphysical  conceptions.  It  is  perhaps  fixteaate 
for  ourselves  under  these  circumstaaoes  that  Hao  volixan  before 
Qs  is  prefaced  by  Lord  BrongWaa,  who  tells  us  tiaft  **  the 
author  has  strode  the  gulf  between  physics  and 
mind  and  matter,  instinct  and  reaaoa.  Grod  and 
can  we  add  anything  to  so  limitlsa  a 
are  at  times  reminded  by  Mr.  Nafier  of  thai 
who  held  that  the  *'  States"  vne  '' bounded  on  fte 
rising  sun  and  on  the  west  by  the  day  of  ji 
after  all  this  is  only  metaphor,  and  Mr.  Na{aer 
done  all  that  our  great  Lord  Chaaoelkr,  wittoat  Iba  iiialbMit 
irony,  has  affirmed !  We  oanaot  deal  critMaDy 
gular  work ;  but  we  may  hope  to  induct  oar 
of  its  mysteries  by  quoting  some  of  the 
us  as  among  those  more  iauBeiiaijely 
Here,  for  example,  is  the  aatboi^a  broad  aadl  pbflrwwphie 
of  regarding  the  animal  kingdom  as  i 


*'  When  we  compare  the  ages  of  man's  Uitory  with  ibe 
classes  of  animals,  wo  see  that  the  same  analogy  in  great 
vodea  them  both.  Thus  in  the  lowest  Infusoria  we  see  a  type  « 
world  in  the  days  of  Adam  after  his  fall ;  wUle  ihe  Polyp  cla«B 
illastration  of  tho  goneration  fiaai  Admoi  to  Xoob,  gadoally  pi 
ing.  A  groat  step  was  mads  l^  Ibo  bifliKS  of  Bykal,  who,  libi 
Eohinodermata,  first  began  to  be  OManai  wilb  a  AtH  «r  house.  Ibe 
period  of  tho  Entozoa  was  a  ppogisasmve  ^bi^,  hat  aiiTliii'  and  iaaif^ 
nificant,  and  well  illustrates  1h«  divided  miante  aabwoaiittiMi  into 
whioh  mon  were  separated ;  while  tiie  Botatorta,  *  asaaaeliag  link 
with  far  higher  classes,  typify  the  approach  to  civilised  Hie  oa  wbiob 
nations  entered  as  they  commenoed  a  period  of  profitable  M3lnrifcf. 
Nations  had  now  begun  to  whirl  on  the  wheels  of  separate  ezistonos 
towards  that  groat  goal,  the  development  of  man.  The  Binged- 
worms  are  typical  of  the  degraded  life  of  these  early  nations ;  bat  some 
rose  high  in  their  class,  so  as  to  become  ropreseatatives  of  the  more 
olevated  of  mankind  in  a  dark  ago.  The  Insect  order,  in  which  most 
of  the  oroatares  are  very  small,  yet  very  ingenious,  reminds  us  of  the 
ago  of  small  tribes,  bat  great  inventions ;  while  tho  Crastocea,  inha- 
biting the  water,  saggoat  the  life  of  the  earliest  mariners.  The  Mol- 
lasca  are  comparatively  helpless,  and  have  few  inflaontial  mombers 
capable  of  accomplishing  great  deeds.  They  typify  weak,  flabby 
nations. 


f> 


On  the  subject  of  the  cultivation  of  bulbs  the  author  is 
equally  original : — 

*'  The  Datch  hayo  been  famous  oultiTators  of  bolboas  roots,  mainly 
to  make  money,  bat  perhaps  partly  from  a  love  of  muXtam  in  parvo, 
or  oonoentrated  force  in  a  little  space.  The  growth  of  a  balb  is  like 
that  of  the  Datch,  always  ezpansiYS.  In  yoath,  in  height ;  in  after 
life,  in  girth ;  both  individually  and  nationally.  They  find  in  those 
flowers  whose  growth  is  so  regular,  so  certain,  and  so  little  dependent 
on  changes  of  temporafcnre,  a  solace  which  contrasts  favonrably  with 
what  otherwise  might  be  gloomy  in  landscapo  gardening.  The  bulb, 
by  its  mode  of  growth,  illnstratea  Teutonic  progressive  civilization. 
Tlie  Dntoh  division  of  the  Teutons  pat  their  feet  forward  slowly,  bat 
scarcely  ever  back,  retaining  tenaciously  what  they  hare  once  seized." 


BpoDges  (Haleyonimm,  Hoeven)  ase  bighly  important  in  commerce, 
softness  and  flsKibility  0BPe  Ibem  a  preference  over  their 
move  atony  kindred  the  fwnJs;  fat  i^hs  abray  ones,  though  brittle,  are 
alone  soitabie  as  fonndsiMaB.  Tha  t^mnge  is  a  t3ri>e  of  what  is  soft, 
absorbent,  and  impresaible;  d  lbs  loDd  of  mind  and  brain  that  can 
apparently  take  in  a  gzeat  deal,  bnt  cannot  retain ;  soon  becoming- 
diy,  and  liaUa,  by  pressure,  to  be  tamed  into  any  shape  or  form. 
These  men  bawa  tibetr  nse.  They  are  commonly  inclined  to  spread 
over  a  considezaUe  snifaoe,  yet  have  little  solidity  unless,  like  the 
frozen  sponge,  thmr  are  under  powec&l  inflaences ;  they  then  attiun  a 
gravity  not  their  asm.  But  only  faLj  bold  of  them  with  a  warm  hand, 
and  they  soften  be!l|iaBB3y  in  jonr  grasp,  absorbing  your  intemperate 
heat  at  the  ssbm  tasss.  l%e  apoage  aheorbs  much  liqaid  ;  henoo  it  is 
used  to  take  np  wbat  eHBMit  be  set  at  in  any  other  way.    Thus  the^ 

ts  imply  the  house  of  temporary 
deieBtia>^  sa  whidi  bsflMh  deposit  4Ators,  who,  by  yielding  to  the 
npon  them  may  flBflBpefroai  the  present  pressure.' 


mission,  we  may 
iattspealated  with  tha 
we  be^  to  refer  our 
407  as  a  sample  of  the 
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that  the  cuts  and  photo- 
many  of  them  excellent, 
to  €he  figure  of  the  gorilla  on 
s  in  Mr.  Groom  KapierV 
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Proposed  Ship  Oanal  from  Maaoliester  to  Iii^erpooL — ^In  coo- 
sequence  of  the  success  of  the  Saoz  Canal,  the  proposal  of  a  ship  canal 
from  Manchester  to  Livorpool  has  been  revived.  It  is  proposed  to  do 
with  the  River  Irwell  what  Glasgow  has  done  w;th  the  Clyde.  Mr. 
Hamilton  Fulton,  C.E.,  has  auide  a  survey,  and  proposes,  after  enttiag' 
off  the  bends,  to  widen  aad  deepen  the  bed  of  the  river.  It  woold  ha 
a  tidal  channel  of  33  miles,  of  which  19  woold  be  excavations  aad 
deepening,  and  14  training ;  200  ft.  wide  at  the  surface  and  8#  ft.  afe. 
tho  bottom,  with  a  minimum  depth  of  22  ft.  The  cost  of  land,  con- 
stmction  of  wharfs,  roads,  and  railway  bridges,  and  compensataoa 
for  mills,  &c.,  is  estimated  at  .61,000,000,  and  the  oost  of  despeaing^ 
^  widening,  and  dredging,  will  not  exceed  JB  1,500,000. 
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It  is  distinotlj  to  be  1>ome  in  mind  that  we  do  not,  bj  inserting  letters,  oonyey 
any  opinion  fwounhlt  to  their  contents.  We  open  our  colnnms  to  all^  without 
le«ning  to  any;  and  thna  supply  a  channel  for  the  publication  of  opinions  of 
all  shMes. 

Ko  notice  whaterer  will  be  taken  of  anonymous  commtmications. 

We  cannot  undertake  to  return  rejected  communications. 


The  Contboveest  BESPEcriNa  the  Action  or  Metallic  Sodittx 
ON  Acetic  Ether. — Prom  Fkofessob  J.  A.  Wankltn. 

Sib, — ^The  list  of  chemists  who  find  that  the  alkali-metals  do  not 
disengage  hydrogen  when  they  act  upon  acetic  ether  now  includes 
Ldwig  and  Weidmann,  whose  experiments  were  published  in  the  year 
1840 ;  myself,  who  published  results  in  1868,  and  reiterated  them  in 
1870  ;  and  Ladenbnrg,  whose  work  on  the  subject  has  just  appeared 
in  the  journal  of  the  Chemical  Society  of  Berlin,  date  1870. 

The  chemists  who  hare  found  the  contrary  are — Genther,  and  his 
pupil  Greiner,  whose  conjoint  work  bears  the  date  1864 ;  and  Frank- 
land  and  Duppa,  whose  copjoint  work  was  published  in  the  Philosophical 
Transactions  in  1866,  and  who  have  again,  in  February,  1870,  reiterated 
their  statement  before  a  meeting  of  the  Boyal  Society,  and  published  it 
in  the  F'i'oceed4>ngs  of  that  learned  body. 

Questions  in  science  are  not  decided  either  by  counting  hands  or  by 
weight  of  authority,  but  by  quite  different  methods  ;  and  though  the 
number  of  chemists  who  have  affirmed  the  evolution  of  hydrogen 
eqnals  those  who  have  denied  it,  and  despite  of  the  great  weight  of 
the  authority  that  has  most  persistently  asserted  the  evolution  of 
hydrogen,  the  question  is  now  decided — henceforth  our  text-books  of 
ehemistry  will  teach  that  there  is  no  evolution  of  hydrogen  when 
alkali-melals  act  on  acetic  ether. 

Happily,  the  long  controversy  just  concluded  is  without  many 
parallels  in  the  history  of  chemistry,  or  indeed  of  science  generally. 
<!onflicts  of  chemical  theory  there  have  been — the  antiphlogistic  theory 
fought  the  theory  of  phlogiston ;  the  theory  of  compound  radials 
fought  the  theory  of  substitution;  there  was  the  controversy  re- 
specting the  atomic  weight  of  oxygen,  whether  it  be  eight  or  sixteen ; 
and  many  other  questions  of  theory  have  for  a  time  divided  the  che- 
mical world.  Errors  of  observation  or  of  experiment  have  likewise 
been  made,  and  corrected  by  those  that  made  them  or  by  later  ob- 
servers. But  it  is,  happily,  a  thing  quite  unprecedented  in  the  history 
of  cor  science,  for  a  chemist  who  has  made  an  error  to  persist  in  it 
after  it  has  been  corrected  and  the  sources  of  error  explained.  In 
order  that  chemists  may  form  an  adequate  notion  of  the  extraordinary 
•character  of  Dr.  Frankland's  recent  reply  to  me,  I  will  quote  from  my 
paper  (date  March^  1869,  Phil.  Mag.,  vol.  xxxvii.  p.  179) : — 

"Owing  to  the  occurrence  of  this  reaction  at  100°  C."  (t.  c,  the 
reaction  by  which  alcohol  and  acetate  of  ethylene-sodiam  are  produced 
from  ethylate  of  sodium  and  acetic  ether),  "  the  attempts  made  by 
varioas  chemists  to  render  acetic  ether  free  from  any  alcohol  with 
whioh  it  might  be  contaminated  by  distilling  it  off  sodium,  have  had 
the  reverse  result ;  and,  continually  producing  alcohol,  have  rendered 
the  ether  more  impure.  By  the  action  of  sodium  on  acetic  ether  there 
is  produced  sodium-triacetyle  and  hydrated  oxide  of  ethylene-sodium, 
which  latter  attacks  excess  of  acetic  ether  slowly  at  water- bath  tem- 
peratnres.  A  sample  of  acetic  ether,  which,  from  the  mode  of  its  pre- 
paration, must  have  been  originally  almost,  if  not  quite,  free  from 
alcohol,  became,  after  several  distillations  off  a  small  quantity  of 
metallic  sodium,  charged  with  alcohol  to  the  extent  of  15  per  cent. 
This  circumstance,  which  really  no  one  can  be  blamed  for  not  expecting 
and  providing  against,  has  probably  led  Genther,  Frankland,  and 
Duppa  astray." 

What,  however,  shall  we  thiak  when  afterwards  Dr.  Frankland  goes 
l>efore  the  Boyal  Society  and  describes  the  results  given  by  acetic 
other  which  had  been  digested  with  and  distilled  off  sodium-amalgam 
•as  results  given  by  alcohol-free  acetic  ether  P 

The  controversy  has  been  remarkable  in  many  ways.  It  is  notori- 
•ous  (and  I  think  I  need  not  particularly  aUude  to  events  which  are,  I 
believe,  not  unknown  to  many  chemists,  at  any  rate  in  this  country) 
that  other  weapons  besides  those  that  are  legitimate  weapons  in  con- 
troversy have  been  employed  against  me.  For  example,  in  1868, 
during  the  course  of  the  water-controversy  and  the  earlier  stages  of 
the  ether-controversy,  I  received  a  message  from  a  Fellow  of  the 
Boyal  Society,  high  in  office  and  in  influence,  that  *'  if  I  had  treated 
Frankland  better,  I  should  have  been  elected  a  Fellow  of  the  Society 
3tta  a  matter  of  course." 

This  message  is  an  epitome  of  the  actual  relation  of  ourBoysd 
Society  to  those  who  are  independently  and  fearlessly  seeking  the 
truth. 

Chemistry  will  be  extinct  among  us  when  chemists  cease  to  he  ready 
to  undergo  persecution  for  the  advancement  of  the  science  ;  but 
chemistry  cannot  flourish,  and  does  not  flourish,  in  England,  where,  as 
jit  the  present  time,  the  maintaining  of  chemical  truth  is  the  abandon- 
ment of  a  chemist's  career.  I  am,  Sir,  yours,  fto., 

Londcyn^  April.  J.  A.  WANitLTN. 


On  Vblocipedkstbianism. 

Sib, — It  would  be  Hampdenism  to  deny  that  different  people  require 
different  quantities  of  bodily  exercise,  specially  when  such  a  truism  is 
stated  by  a  medical  man ;  nor  would  it  become  me  to  criticise  Mr. 
Barkas's  very  elaborate  exposition  of  the  muscles  called  into  play  by 
bicyolism — it  is  a  shorter  word  than  velocipedestrianism.  I  do  not, 
however,  think  it  probable  that  the  bicycling  public  will  trouble 
medical  advisers  to  any  great  extent  before  entering  upon  a  favourite 
amusement,  whether  that  be  bicycling,  skating,  hunting,  sliding,  or 
rackets.  We  are  unwise ;  a  medical  adviser  should  be  at  the  door  of 
each  English  home,  and  be  ready  to  convert  out-goers  into  in-goers, 
or  vice  vers  A,  according  to  the  state  of  their  "respiratory  and  circulatory 
systems." 

But  will  you  allow  me  to  hesitate  before  putting  much  confidence  in 
Mr.  Barkas's  knowledge  of  the  action  and  use  of  mechanical  apparatus  P 
This,  as  well  as  his  experience,  must  be  small,  since  he  confidently 
assumes  that  bicycles  "  are  not  of  the  slightest  advantage  for  making 
long  journeys."  Will  he  kindly  define  what  he  means  by  long  journeys  ? 
All  practised  bicyclists,  not  amateurs ^  hold  a  very  different  opinion ; 
and  does  not  Mr.  Barkas  contradict  himself  strangely  when  he  says  that 
"the  feeling  of  want  of  power  gradually  disappears  as  the  rider  becomes 
more  and  more  proficient  in  the  exercise  "  ?  Any  one  who  has  studied 
the  mere  elements  of  mechanics,  and  has  thought  over  the  processes  of 
walking  and  bicycling,  will  easily  understand  how  a  man  can  pass 
over  a  given  distance  in  much  less  time  and  with  much  less  fatigue, 
by  means  of  the  bicycle,  than  if  ho  were  walking;  unless,  indeed, 
the  ground  chosen  is  unfairly  uphill.  I  will  not  encroach  upon  your 
valuable  space  by  entering  minutely  into  such  simple  matters,  which 
are  not  purely  scientific.  Permit  me,  in  one  sentence,  to  apologize  for 
proceeding  thus  far,  and  to  impress  upon  your  readers  that  bicycling 
is  good  for  the  health,  as  rowing  is,  and  is  likewise  good  for  long 
journeys,  except  over  hilly  country.  They  need  not  trouble  about 
medical  advisers,  if  they  remember  that  toleration  in  all  things  should 
be  practised,  and  that  over-fatigue,  however  occasioned,  is  dis- 
agreeable. Who  wiU  say  that  bicycling  is  a  more  violent  exercise  than 
running  to  catch  an  obstinately-punctual  last  midnight  train?  In 
such  a  very  possible  case  as  this,  Mr.  Barkas  would  have  the  unfor- 
tunate traveller  stop  to  be  "  assured  that  his  respiratory  and  circu- 
latory systems  were  in  good  order  by  his  medical  advisers."  Would 
Mr.  Barkas  ?  I  am,  &c., 

April  30.  Bicyclist. 

The  Wbathbb  op  Maboh,  1870. — From  the  Ebv.  F.  B.  Falkneb. 

Sib, — I  beg  to  send  you  a  few  particulars  of  the  weather  of  last 
month,  as  deduced  from  observations  conducted  by  myself  in  this 
neighbourhood.  The  circumstances  of  atmospheric  temperature  and 
moistnre  refer  to  a  stratum  of  air  4  ft.  from  the  ground.  The  baro- 
meter is  335  ft.  above  sea-level.  The  solar  thermometer  has  its  bulb 
blackened  and  inclosed  in  a  vacuum  glass  chamber,  and  is  3^  ft.  from 
the  ground.  Another  thermometer  is  freely  exposed  to  the  sky,  and 
indicates  the  lowest  temperature  to  which  unsheltered  vegetation  near 
the  earth's  surface  is  subjected  in  the  courso  of  the  night. 

Genbbaij  Besults. 

Mean  maximum  temperature  of  air* 46*2* 

Mean  minimum  temperature  of  air     32*6" 

Mean  diurnal  range  of  temperature  of  air 13-6** 

Highest  temperature  of  air,  on  the  31st     66'0'* 

Lowest  temperature  of  air,  on  the  14th 20.4° 

Total  range  of  temperature  of  air  35*6° 

Mean  temperature  of  the  air   39*3' 

Mean  temperature  of  the  dew-point 35*2* 

Highest  9  a.m.  reading  of  the  dew-point,  on  the  1 7th 50*0* 

Lowest  9  a.m.  reading  of  the  dew-point,  on  the  12th 23'0° 

Highest  reading  of  *'  solar  "  thermometer,  on  the  31st   97*1° 

Lowest  temperature  of  unsheltered  vegetation,  on  the  14th    ...     lO'O" 

Mean  weight  of  water  in  a  cubic  foot  of  air 2*3grs. 

Eainfall 1*440  in. 

Mean  height  of  the  barometer 29*730  in. 

Total  range  of  the  barometer  0*940  in. 

Mean  humidity  of  the  air *86 

In  the  lower  regions  of  the  atmosphere,  northerly  winds  blew  more 
frequently  than  southerly,  in  the  ratio  of  7  to  2  ;  and  easterly  winds 
prevailed  over  westerly  in  the  ratio  of  5  to  4.  There  were  16  frosty 
nights,  and  two  days  were  frosty  at  9  a.m.  The  temperature  of  the 
air  fell  below  25  degrees  on  5  nights.  On  the  other  hand,  it  rose 
above  50  degrees  on  8  days,  and  above  55  degrees  on  2  days.  The 
9  a.m.  reading  of  the  barometer  was  above  30  in.  on  9  days,  and  below 
29^  in.  on  8  days.  The  rainfall  for  the  three  months,  January,  Fob- 
roaiy,  and  March,  1870,  amounted  only  to  4*31in. 

I  remain,  Sur,  your  obedient  servant, 

F.  B.  Falkneb. 

Appleby  Qrammar  School,  Leicestershire,  April  26. 


SOIENTIFIO    OPINION. 


UNDBBaBOrND  TlHPaBATtTEB. 

SiK, — I  iuolose  m7  nmd  report  of  my  3  ft.  below  tiirfue  ttier- 

If  yon  refer  to  my  last  month's  (Haioh)  leporl  yon  will  tee  on  tbe 
18th  the  meroniT  roM  two  degiesi,  on  tint  d&y  there  was  on  a&rth- 
qaake  in  St.  John's,  New  Bmnswiok  ;  a,  fall  of  rook  in  a  Comiah  mine 
(u  Ter7  DHOBaal  thing)  j  and  a  loas  irf  a  ibip  on  the  coaat  of  France, 
when  the  captain  thought  he  was  on  the  English  oout,  and  upon 
I  rial,  b;  the  Board  of  Trade,  he  wai  atquittei.  DonhtleSB  those  who 
n  judgment  on  him  thought  he  was  not  to  blame. 


1 


Did  an  earthquake  oi 


April  5 42° 


in  his  compasses  t 

1870. 
April  1  and  2  


SCIENTIFIC  SOCIETIES, 


TatariN  or  SoeiaOas  will  obUn  lu  by  rrgnUrlr  farwirdini;  "Abitrii 


EOTAL  SOCIETY, 

Thubsdat,  ApwIi  28th. — The  following  papers  were  read: — "Onthe 
Organs  of  yision  in  the  Common  Mole,"  b;  Robert  James  Lee  j  com- 
iDOuioated  b;  Samuel  Solly,  F.B.S. — The  eye  of  the  common  mole  and 
the  atcDctures  oonneot«d  with  it  nudetgo  soma  remarkable  ahanges 
during  the  growth  of  the  animal.  The  gentleman  who  does  me  the 
honour  to  piesent  the  reBoIta  of  an  inreatigation  into  that  snbJBat  to 
the  Boyal  Sooiet?  was  desirous  that  it  ahonld  be  undertaken  in  order 
to  asoertain  the  oauM  of  the  anomalona  aonditton  in  whioh  the  organ 
of  Tiaion  la  found  in  tha  adult  mole. 

It  waa  the  snggeation  of  Mr.  Solly  that  an  examination  of  the  eye  of 
the  yonng  or  fcetal  mols  might  assist  in  the  explanation ;  for  Mr.  Solly 
had  reflected  mooh  on  the  subject,  and  entertained  reaaous  for  believ- 
ing that  Bach  an  inqoit;  would  be  attended  with  a,  satiafactary  reault. 

It  Ii  known  that  there  is  distinct  evidence  of  the  existence  of  an  eye 
and  other  parta  conoemod  in  the  endowment  of  eight  in  many  of  the 
varioQB  apecies  of  tha  mole  genua.  To  what  extent,  however,  the 
defective  state  of  the  organs  permit  of  sight,  or  whether  the  animal  is 
totally  blind,  are  queationB  still  undecided. 

That  the  organ  of  vision  in  the  young  mole  would  he  foaod  iu  a  more 
perfect  atato  than  in  mature  age  was  what  Mr.  Solly  anticipated, 
while  he  conjectnred,  for  physiological  reaeons,  that  the  oanse  of  the 
difference  between  them  would  be  found  to  be  a  proceea  of  atrophy  or 
degeneration  in  the  various  stCDOtnrea  esseutial  for  the  enjoyment  of 

sight. 

The  apecimens  sent  me  for  the  purpose  of  examination  consisted  of 
a  female  mole,  whioh  appealed  from  its  dimensiona  to  have  attained 
the  fnll  period  of  development,  if  it  had  not  somewhat  exceeded  it, 
and  of  sii  anbom  young  about  1  j  in.  long,  and,  as  far  as  I  could 
}udg«,  beyond  the  middle  of  the  period  of  gestation. 

Before  entering  into  anatomical  stalls,  I  venture  to  review  brieBy 
the  researches  whioh  have  been  made  by  anatomists  into  the  subject. 
A  summary  of  the  viewa  entertained  by  thoae  who  preceded  him  is 
given  by  Qottfried  Treviranus,  in  his  work  pulilished  in  1620,  "  t'er- 
tnischte  Schri/ten  anatominch^n  und  phi/siologiscfien  Inlialts,  in  the 
chapter  on  the  Nerves  of  Sense  in  Mammalian  Animals.  From  this 
ocoonnt  it  appears  that  it  was  Zinn  who  first  described  an  optic  nerve 
in  the  mole,  and  declared  it  to  be  a  bronoh  of  that  division  of  the  fifth 
pair  of  nerves  whioh  ia  distributed  to  the  nose. 

The  description  by  Zinn  was  pablished  in  the  fourth  volume  of  the 
Commeutarieaof  thoBoyalSooiety  of  Qottenbnrg.  "  The  optic  nerve  " 
be  says,  "  is  long  and  (^  eonaiderable  tenuity.  Its  origin  is  the  same 
as  that  of  the  rery  large  nerve  which  passes  to  the  praboaoia.  It  takes 
a  long  oblique  oourse,  lying  above  the  musclea  of  the  nose,  and  passing 
in  an  outward  and  backward  direotion,  anrroondsd  by  dense  stmctnres, 
is  finally  inserted. into  the  posterior  part  of  the  globe  of  the  eye  in  the 
line  of  the  axis  of  vision." 

In  1B13  Ton  Tiedemann  published  a  description  of  the  optic  nerve 


and  the  fifth  pair,  which  differed  in  a  very  important  respect  from  the 
account  given  hy  Zinn ;  for  he  says  that  although  the  Optio  nerves  are 
small  and  diffionlt  to  diatintniisb,  yet  they  exist  as  Baparatc  nerves, 
and  present  the  same  general  oharaoter  as  in  moat  of  the  mammalia. 
Tiedemann  carried  his  investigations  still  further,  and  declared  the 
absence  of  the  third,  fonrth,  and  sixth  pairs  of  nsrVBa.  He  desoribed 
certain  filaments,  which  he  stated  to  be  unooimeotad  with  the  optic 
nerre,  and  to  be  similar  to  those  branches  which  are  found  in  the 
tissaes  around  the  eye  in  other  aoimala.  Tha  absence  of  the  third, 
fourth,  and  sixth  pairs  of  nerves  was  subsequently  asserted  also  by 
CarUB ;  but  his  account  of  the  origin  and  termination  of  the  optic 
nerves  is  not  quite  intelligible  to  me.  It  appears,  however,  that  the 
oonclnaions  of  Treviranus  and  Cama  agreed  that  there  was  some  oon- 
nection  between  the  optdc  nerve  and  the  Qftb,  which  sufficed  to  atipply 
tha  mole  to  a  certain  degree  with  the  sense  of  sight.  Indeed,  th? 
chief  physiologiool  fact  which  Treviranui  endearonnd  to  establish  iu 
the  chapter  of  the  work  alluded  to,  was  that  the  nervaa  of  one 
particular  and  special  sense  wore  capable,  under  oertain  dronmatanoe^. 
of  becoming  endowed  with  the  properties  of  nerves  of  uiother  and 
different  sense,  "The  Sfth  pair  of  nerves  in  some  mammalia  mpply 
the  place  of  the  most  important  nerve  of  aense  "  Is  tha  introdnotory 
sentonce  in  the  chapter  ;  or,  in  other  words,  that  a  nerve  of  touch  and 
feeling  may  become  a  nerve  of  Bight,  that  is,  aonaitiie  to  the  rays  of 
light;  and  he  concludes  the  chapter  thus  : — "  I  cannot  but  Eigree  with 
ComB  that  the  optic  nerve  and  the  fifth  branch  enter  into  connoetion 
in  the  eye  to  produce  the  retina,"  This  opinion  met  with  oppoaition 
from  Prof.  Mailer,  who  controverted  it  by  the  statement  that  tma 
optjc  nerves  had  been  exhibited  to  him  by  Br.  Heole  (Baly's  ttanii. 
Ution,  p.  Bi2}. 

From  a  remark  of  U.  P.  Q.  Pelletan,  in  his  MSmoims  avr  la  Sp/ci- 
atiU  des  Kerpsa  del  Senses,  quoted  by  Hr.  Solly  in  his  work  on  th° 
Brain,  it  woald  appear  that  that  anatomist  had  made  a  Tory  canfol 
examination  of  the  organs  of  vision,  both  in  the  adult  and  fcetal  mole, 
for  he  "recommends  the disseotion ot  either  fiotal  moles  or  veryymiBg 
onoa  in  whom  the  optic  foramen  is  stiU  distinct."  Ths  importance  c'. 
this  remark  conaiats  in  the  proof  that  Pelletan  had  obeerrL-d  that  the 
optio  foramina  undergo  sonechange  aubsaqaent  to  the  birth  of  the 

Von  Siebold  baa  published  the  resnlts  of  inveotig&tions  into  the 
difference  between  the  eyea  of  certain  spootss  of  Talpa.  "  The  eyes 
are  indimentory,"  he  soys,  "in  tha  mole  and  Spalax  Ij/plJuf,  which 
live  nnderground  ;  and  above  all  in  Talpa  ececa  and  the  Ctirjsochloren 
are  the  eyes  mdimentary.  They  are  a  little  more  developed  in  tbi* 
Mnsaraignea  and  the  oommon  mole.  According  to  Ollivier  (Biilleti,' 
de  U  Socifti  Fhilomathique,  vol.  ii.  No.  38,  p.  105},  all  t!xo  ordinary 
elcmenta  of  the  eye  are  found  in  Spatax  typhlua." 

Leydig,  in  his  Handhuch  der  Eistologie,  has  someaimportaut  remarks 
on  the  eyes  ot  blind  animals,  and  haa  desoribed,  in  Mullet's  Archive.', 
1854,  p.  316,  the  cellular  struoture  of  the  lens  ot  the  mole's  eye,  a« 
presenting  the  character  of  embryonic  strnctnre,  from  which  ha  con- 
cladee  that  the  lens  remains  in  its  primitive  embryonio  condition. 

Mr.  Solly's  investigations  were  directed  to  the  stale  of  the  optic 
oommisanres  at  the  bass  of  the  brain.  "  In  the  mole,"  he  says,  "in 
which  the  optic  nerves  are  so  extremely  minute  that  they  have  oftes 
escaped  detection,  and  by  many  authors  described  as  entirely  wsntinj , 
these  ccmmtaauroi  fibres  are  found  distinctly  crosaing  the  bn.^  ot  thp 
aknll  opposite  the  usual  nitnation  of  the  optic  eomiuissare  ;  while  ths 
small  black  speck,  evidently  the  raditnent  of  the  eye,  is  SDp;>lied  by  e. 
minute  branch  from  the  fifth  pair"  (p.  289,  op.  cil.). . 

In  Professor  Owen's  work  on  the  Comparative  Anafoni'j  nnit  Fhu- 
siclogy  of  VcHBbrates  (vol.  iv.  p.  246),  the  organ  of  sight,  like  (hat  i)f 
smell,  is  stated  to  be  "  wanting  in  a  feir  mammals,  Uie  e^'cboll  herug 
reduced  to  the  size  and  condition  of  the  ocellus  in  Amblyopais,  and  to 
its  simple  primitive  ofRoe  of  taking  co^iiance  of  light,  a  filament  of 
the  fifth  aiding  a  remnant  of  the  proper  optio  nerve.  The  mole?, 
flspeoiaily  the  Italian  kind,  Talpa  circa,  and  mole-rats  exemplify  this 
condition,  in  which,  as  in  Spalax  lyphlus,  the  skin  paases  over  the 
ooellos  without  any  palpebral  opening  or  loss  of  hair." 

Mr.  Herbert  Mayo  has  given  a  similar  description  in  hi?  Pfiy.*i,'- 
!ogy,  and  has  supplementod  it  by  a  drawing,  in  whioh  the  fifth  nervi^ 
is  represented  as  sending  a  filament  directly  to  the  globe  of  tho  ere. 

From  the  above  enumeration  of  the  views  entertained  by  nnatomift.^ 
regarding  the  eye  and  optic  nerve  of  the  mole,  it  is  apparont  th.^" 
attention  haa  been  directed  hy  acme  to  the  eye  iu  partieolar,  and  t'"- 
the  ptmctures  intimately  oonaooted  with  it,  while  otham  have  arriv.-  \ 
at  their  conclusions  from  examination  of  the  interior  of  the  skoll  ami 
the  optio  region  of  the  brain. 

It  remained,  therefore,  to  ascertain  the  condition  of  the  optic  nervr- 
in  the  posterior  part  of  the  orbit,  especially  that  portion  of  the  nrr-.  - 
which  liea  in  the  optio  foramen,  and  thna  endeavour  to  connect  tii 
appearances  described  in  the  eye  with  those  observed  at  the  btt=a  ■■' 
the  brain. 

It  is  propoaed  to  give  an  aoeount  of  the  dissection  of  the  fall-[xr'>-,<^:i 
mole,  iu  order  to  oonttaat  the  state  of  the  eye,  the  tqrtio  non.',  sr.  i 
the  cranium,  with  that  which  those  parts  present  in  the  F'.eUiI  mi  1- : 
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following  snoh  on  arrangement  of  the  facts  tliat  the  important  points 
pf  difference  shall  be  apparent  without  separate  comparison. 

The  eye  of  the  common  mole  presents  the  appearance  of  a  minate 
black  and  shining  bead,  closely  attached  to  the  skin  of  the  head,  and 
concealed  by  the  hair  so  completely  that  it  is  difficult  sometimes  to 
diacoTor  it.  In  removing  the  skin  the  small  globe  is  easily  detached 
at  the  same  time,  and  no  indication  remains  of  the  exact  position  in 
which  it  was  situated.  This  shows  that  in  the  mole  the  cavity  of  the 
orbit  is  wanting,  and  that  the  structures  usually  found  in  the  vicinity 
of  the  eye  are  in  a  different  condition  from  that  which  they  present  in 
other  mammalia.  It  is  necessary,  therefore,  to  divide  the  skin  around 
the  base  of  the  eye  in  order  to  preserve  the  connection  between  the 
globe  and  the  subjacent  tissues. 

Beneath  the  eye,  and  forming  a  basis  on  which  it  rests,  is  a  firm 
mass  of  cellular  fibrous  tissue  which  assumes  on  dissection  a  fusiform 
shape,  with  an  attenuated  portion  passing  towards  the  base  of  the 
skull.  The  filament  becomes  so  exceedingly  delicate  in  the  deeper 
part  of  the  orbit,  that  the  difficulty  of  ascertaining  its  precise  con- 
dition is  probably  the  reason  of  the  difference  of  opinion  on  the  subject. 
In  Mr.  Solly's  specimen  there  was  found  to  be  no  attachment  what* 
ever  of  the  filament  to  the  base  of  the  skull ;  but  in  a  former  dissec- 
tion of  a  smaller,  and  probably  younger  specimen,  the  continuity 
between  the  bone  and  the  tissue  was  evident. 

The  filament  of  tissue  above  described,  and  the  connection  which  it 
formed  between  the  eye  and  the  skull,  induced  me  to  examine  it 
microscopically,  in  order  to  ascertain  whether  it  contained  nervous 
fibres,  or  possessed  any  of  the  characters  of  the  optic  nerve. 

It  exhibited  a  tendency  to  divide  in  a  longitudinal  direction  when 
needles  were  applied  to  it,  and  presented  the  appearance  of  cellular 
tissue,  without,  however,  any  trace  of  nerve-fibre.  It  will  be  seen, 
nevertheless,  from  the  description  of  the  optic  nerve  in  the  festal  mole, 
that  this  delicate  thread  is  the  only  vestige  which  remains  of  that 
important  part  of  the  organs  of  vision  in  the  full-grown  mole. 

With  regard  to  some  minute  branches  of  nerves  and  blood-vessels 
which  pass  into  the  tissue  forming  the  base  of  the  eye,  both  on  its 
outer  and  inner  side,  it  is  not  in  my  power  to  say  definitely  from 
whence  they  come,  as  their  minute  size  prevented  me  from  tracing 
them  in  the  deeper  part  of  the  orbit  to  their  points  of  exit  from  the 
skuU. 

The  eye  of  the  full-grown  mole  presents  a  surface  uniformly  black 
and  e^listening,  in  which  there  is  no  indication  of  a  cornea  and  sclerotic 
distinct  from  one  another,  nor  any  evidence  of  an  iris  or  pupillary 
aperture.  Within  the  globe,  when  ruptured  with  the  points  of 
needles,  a  layer  of  black  pigmentary  particles  was  found  to  line  the 
internal  surface  of  the  dense  structure  which  corresponds  to  the 
Bclerotio. 

In  addition,  there  was  a  confused  mixture  of  grey  and  white  granular 
substance,  in  which  there  was  no  distinct  evidence  of  remains  of  the 
nsnal  contents  of  the  globe  of  the  eye,  though,  as  will  be  seen,  those 
straotures  exist  in  foetal  life. 

The  8X)ecimens  were  sent  to  me  preserved  in  alcohol,  consequently 
the  brain  was  firm,  and  easy  to  be  removed  entire  from  the  cranium. 

On  raising  the  anterior  lobes  gently  from  the  base  of  the  skull,  it 
was  ascertained  that  no  nerves  connected  the  brain  with  the  bone 
anterior  to  the  fifth  pair.  The  base  of  the  brain  also  exhibited  an 
entire  absence  of  the  optic  nerves  beyond  a  vestige  in  a  very  minute 
chiasma,  as  described  by  Mr.  Solly. 

On  examining  the  internal  surface  of  the  base  of  the  skull,  the 
usual  foramhia  for  the  optic  nerves  are  found  to  be  wanting,  a  con- 
dition which  is  observed  with  facility  in  the  dried  specimens  in  the 
Mnsenm  of  the  Boyal  College  of  Surgeons.  Among  these  there  is 
one  in  which  there  is  a  vestige  of  an  optic  foramen  on  the  left  side 
of  the  bead,  while  on  the  opposite  side  the  surface  is  smooth  and 
perfect. 

In  the  arrangement  of  the  details  which  have  been  given  above  of 
the  appearances  observed  in  the  course  of  the  examination,  attention 
has  been  directed  to  three  points  in  particular — ^namely,  to  the  condi- 
tion of  that  part  of  the  optic  nerve  which  is  situated  externally  to  the 
skull,  and  which  exists  as  a  mere  thread  of  connective  tissue; 
secondly,  to  the  eye  itself,  and  the  structures  within,  so  far  as  it  was 
necessary  to  consider  them  in  their  efficiency  for  optical  purposes ; 
thirdly,  to  the  internal  surface  of  the  skull  in  its  relation  to  the  part 
of  the  brain  from  which  the  optic  nerves  take  their  origin. 

The  following  description  of  the  various  structures  in  the  foetal  mole 
will  be  more  general  than  the  above  account  of  them  in  the  full-grown 
mc^e,  as  five  specimens  instead  of  one  were  examined. 

On  the  removal  of  the  skin  and  a  layer  of  muscular  tissue  subjacent, 
a  part  of  the  globe  of  the  eye  is  exposed.  When  the  whole  side  of  the 
face  and  the  temporal  region  are  dissected,  the  eye  is  found  to  be  in 
close  proximity  to  the  large  branch  of  the  facial  nerve. 

The  eye  has  the  usual  appearance  presented  by  the  organ  in  most 
foetal  mammalia.  In  form  globular,  and  in  size  proportionate  to  the 
head  of  the  animal ;  the  cornea  translucent ;  the  sclerotic  perfectly 
distinct,  and  of  dense  white  tissue ;  the  iris  apparent  through  the 
oornea,  with  a  clear  pupillary  aperture. 


Between  the  eye  and  the  facial  nerve  a  small  portion  of  the  optlo 
nerve  is  seen  in  the  superficial  dissection,  and  appears  to  form  an 
upright  peduncle  for  the  globe. 

It  is  necessary  to  divide  the  seventh  pair  in  order  to  examine  the 
deeper  parts  of  the  orbit.  When  the  dissection  is  completed,  and  the 
optic  nerve  exposed  in  its  whole  extent,  from  the  eye  to  the  base  of 
the  eranium,  the  branches  of  the  fifth  pair  of  nerves  are  brought  into 
view.  The  main  branch  of  the  second  division  of  the  fifth  nerve  lies 
a  little  below  the  optic  nerve,  parallel  with  it,  and  supplies  large  and 
numerous  branches  to  the  anterior  part  of  the  face.  There  is  no  neces- 
sity to  describe  minutely  the  appearance  presented  in  the  deep  dissec- 
tion of  the  orbit,  as  I  observed  nothing  unusual  to  require  particular 
notice.  There  are  some  minute  muscles  attached  to  the  globe  which 
do  not  admit  of  separation  into  distinct  parts,  but  completely  surround 
the  posterior  half  of  the  globe. 

To  trace  the  optic  nerve  through  its  foramen  to  the  brain  was  suc- 
cessfully accomplished  in  only  one  dissection.  After  exposing  the 
optic  nerve  and  the  eye  completely,  all  the  surrounding  parts  were 
removed,  and  a  section  made  through  the  skull  so  as  to  exhibit  a 
lateral  view  of  the  interior  of  the  cranium. 

The  brain  itself  was  disorganized  in  all  the  young  specimens ;  but 
in  the  dissection  just  alluded  to  the  optic  nerve  was  seen  to  pass 
through  the  base  of  the  skull,  and  to  enter  the  membranes  to  a  short 
distance,  so  that  it  would  have  been  possible,  if  the  brain  had  remained 
perfect,  to  trace  it  to  its  origin. 

.  With  regard  to  the  eye  itself,  no  difficulty  was  experienced  in  sepa- 
rating the  iris,  choroid,  and  lens.  The  other  structures  usually  existing 
in  the  eye  had  been  so  long  subjected  to  the  influence  of  the  alcohol 
that  I  could  not  determine  their  condition. 

It  must  necessarily  happen  that  many  interesting  observations  are 
made  in  the  course  of  an  investigation  like  that  which  has  been  briefly 
described,  and  many  minute  details  might  have  been  added  to  this 
account ;  but  it  appeared  to  me  to  be  desirable  to  limit  the  details,  as 
far  as  possible,  to  those  which  were  sufficient  to  establish  the  remark- 
able physiological  fact  that  the  mole,  at  the  time  of  birth,  is  endowed 
with  organs  of  vision  of  considerable  perfection,  while  in  mature  age 
it  is  deprived  of  the  means  of  sight  in  consequence  of  certain  changes 
which  take  place  in  the  base  of  the  skull,  terminating  in  the  destruc- 
tion of  the  most  important  structures  on  which  the  enjoyment  of  the 
sense  of  sight  depends. 

"On  an  Aplanatic  Searcher,  and  its  Effects  in  improving  High- 
Power  Definition  in  the  Microscope,"  by  G.  W.  Royston-Figott, 
M.A.,  M.D.  Cantab.,  M.R.C.P.,  F.R.A.S.,  F.C.P.S.,  formerly  Fellow  of 
St.  Peter's  College,  Cambridge ;  communicated  by  Professor  Stokes, 
Sec.  B.  S. — ^The  Aplanatic  Searcher  described  by  Br.  Pigott  is  intended 
to  improve  the  penetration,  amplify  magnifying  power,  intensify  defi- 
nition, and  raise  the  objective  somewhat  further  from  its  dangerous 
proximity  to  the  delicate  covering-glass  indispensable  to  the  observa- 
tion of  objects  under  very  high  powers. 

The  inquiry  into  the  practicability  of  improving  the  performance  of 
microscopic  object-glasses  of  the  very  finest  known  quality  was  sug- 
gested by  an  accidental  resolution  in  1862  of  the  Podura  markings  into 
black  beads.  This  led  to  a  search  for  the  cause  of  defective  definition, 
if  any  existed.  A  variety  of  first-class  objectives,  from  the  -^^  to  the 
^,  failed  to  show  the  beading,  although  most  carefully  constructed  by 
Messrs.  Powell  &  Lealand. 

Experiments  having  been  instituted  on  the  nature  of  the  errors,  it 
was  found  that  the  instrument  required  a  better  distribution  of  power; 
instead  of  depending  upon  the  deepest  eyepieces  and  most  x>owerf nl 
objectives  hitherto  constructed,  that  better  effects  could  be  produced 
by  regulating  a  more  gradual  bending  or  contraction  of  the  exoentrical 
rays  emanating  from  a  brilliant  microscopic  origin  of  light. 

It  then  appeared  that  delusive  images,  which  the  writer  has  ventured 
to  name  eidolaj^  exist  in  close  proximity  to  the  best  focal  point  (where 
the  least  circle  of  confusion  finds  its  locus). 

(I.)  That  these  images,  possessing  extraordinary  characters,  exist 
principally  above  or  below  the  best  focal  point,  according  as  the 
objective  spherical  aberration  is  positive  or  negative. 

(n.)  That  test-images  may  be  formed  of  a  high  order  of  delicacy  and 
accurate  portraiture  in  miniatwre,  by  employing  an  objective  of  twice 
the  focal  depth,  or,  rather,  half  the  focal  length  of  the  observing 
objective. 

(III.)  That  such  test-images  (which  may  be  obtained  conveniently 
two  thousand  times  less  than  a  known  original)  are  formed  (under 
precautions)  with  a  remarkable  freedom  from  aberration,  which  appears 
to  be  reduoed  in  the  miniature  to  a  minimum. 

(lY.)  The  beauty  or  indistinctness  with  which  they  are  displayed 
(especially  on  the  immersion  system)  is  a  marvellous  test  of  the  correc- 
tion of  the  observing  objective,  but  an  indifferent  one  of  the  image- 
forming  objective  ns^  to  produce  the  testing  miniature. 

371656  resulU  enable  the  observer  to  compare  the  Jcnoum  with  the 
unknonm.  By  observing  a  variety  of  brilliant  imttges  of  known  objects, 
as  gauze,  lace,  an  ivory  thermometer,  and  sparkles  of  mercury,  all 


1  From  cI^oiXov,  a  fslM  tpeotnl  image. 


4.12 


SCIENTIFIC    OPINION. 


[1Ib7  4,  1870. 


formed  in  the  focus  of  tbe  ol>jectiTe  to  be  tested  with  the  microscope 
properly  adjusted,  so  that  the  axes  of  the  two  objectiTes  may  be  coin- 
ddent,  and  their  corrections  soitablj  manipulated,  it  is  practicable  to 
compare  known  delusions  with  suspected  phenomena. 

It  was  then  observed  (by  means  of  such  appliances)  that  the  aberra- 
tion developed  by  high-power  eyepieces  and  a  lengthened  tube,  followed 
a  peculiar  law. 

A.  A  lengthened  tube  increased  aberration  faster  than  it  gained 
power  (roughly  the  aberration  varied  as  v^,  while  the  power  varied  as  v). 

B.  As  the  image  was  formed  by  the  objective  at  points  nearer  to  it 
than  the  standard  distance  of  9  in.,  for  which  the  best  English  glasses 
are  corrected,  the  writer  found  the  aberration  diminished  faster  than 
the  power  was  lost,  by  shortening  the  body  of  the  instrument. 

C.  The  aberration  became  negatively  affected,  and  required  a  positive 
compensation. 

D.  Frequent  consideration  of  the  equations  for  aplanatism  suggested 
the  idea  of  searching  the  axis  of  the  instrument  for  aplanatio  foci,  and 
that  many  such  foci  would  probably  be  found  to  exist  in  proportion  to 
the  number  of  terms  in  the  equations  (involving  curvatures  and  posi- 
tions). 

E.  The  law  was  then  ascertained  that  iwwer  could  be  raised,  and 
definition  intensified,  by  positively  correcting  the  searching  lenses  in 
proportion  as  they  approached  the  objective,  at  the  same  time  apply- 
ing a  similar  correction  to  the  observing  objective. 

The  chief  results  hitherto  obtained  may  be  thus  summarized. 

The  writer  measured  the  distance  gained  by  the  aplanatio  searcher, 
whilst  observing  with  a  ^-in  objective  with  a  power  of  seven  hundred 
diameters,  and  found  it  tvoO'tenths  of  an  inch  increase ;  so  that  optical 
X>enetration  was  attainable  with  this  high  power  through  plate-glass 
nearly  \  in.  thick,  whilst  visital  focal  depth  was  proportionably 
increased. 

The  aplanatio  searcher  increases  the  power  of  the  microscope  from 
two  and  a  half  to  five  times  the  usual  power  obtained  with  a  third  or 
C  eyepiece  ef  1  in.  focal  length.  The  ^  thus  acquires  the  power 
of  a  ^,  the  penetration  of  a  ^.  And  at  the  same  time  the  lowest 
possible  eyepiece  (3-in.  focus)  is  substituted  for  the  deep  eyepiece 
formed  of  minute  lenses,  and  guarded  with  a  minutely  perforated 
cap.  The  writer  lately  exhibited  to  Messrs.  Powell  &  Lealand  a 
brilliant  definition,  under  a  power  of  4,000  diameters,  with  their  new 
"  ^  immersion  "  lens,  by  means  of  the  searcher  and  low  eyepiece. 

The  traverse  of  the  Aplanatio  searcher  introduces  remarkable  chro- 
matic corrections  displayed  in  the  unexpected  colouring  developed  in 
microscopic  test  objects.' 

The  sin,gular  properties,  or  rather  phenomena,  shown  by  eidola, 
enable  the  practised  observer  in  many  cases  to  distinguish  between 
true  and  delusive  appearances,  especially  when  aided  by  the  aber- 
rameter  applied  to  the  objective  to  display  excentrical  aberration  by 
cutting  off  excentrical  says. 

Eidola  are  symmetrically  placed  on  each  side  of  the  best  focal  point, 
as  ascertained  by  the  aberrameter  when  the  compensations  have 
attained  a  delicate  balance  of  opposite  corrections. 

If  the  beading,  for  instance,  of  a  test-ol^ect  exists  in  two  contiguous 
pari^el  planes,  the  eidola  of  one  set  is  commingled  with  the  true 
image  of  the  other.  But  the  upper  or  lower  set  may  be  separately 
displayed,  either  by  depressing  the  false  eidola  of  the  lower  stratum, 
or  elevating  the  eidola  of  the  upper.  For  when  the  eidola  of  two  con- 
tiguous strata  are  intermingled,  correct  definition  is  impossible  so 
long  as  the  aperture  of  the  objective  remains  considerable. 

One  other  result  accrues :  when  an  objective,  otherwise  excellent, 
cannot  be  further  corrected,  the  component  glasses  being  already 
closely  screwed  up  together,  a  further  correction  can  be  applied  by 
means  of  the  adjustments  of  the  aplanatio  searcher  itself,  all  of  which 
are  essentially  conjugate  with  the  actions  of  the  objective  and  the 
variable  positions  of  its  component  lenses;  so  that  if  ^a;  be  the 
traversing  movements  of  the  objective  lenses,  Sv  that  of  the  searcher, 
F  the  focal  distance  of  the  image  from  the  objective  when  Ssa  vanishes, 
/  the  focal  distance  of  the  virtual  image  formed  by  the  facet  lenses  of 
the  objective. 


The  a^endix  refers  to  plates  illustrating  the  mechanical  arrange- 
ments for  the  discrimination  of  eidola  and  true  images,  and  for  tra- 
versing the  lenses  of  the  aplanatio  searcher. 

The  plates  which  the  author  supplied  with  the  paper  also  showed 
the  course  of  the  optical  pencils,  spurious  disks  of  residuary  aberration 
and  imperfect  definition,  as  well  as  some  examples  of  "  high-power 
resolution  "  of  the  Podura  and  Lepisma  beading,  as  well  as  the  amount 
of  amplification  obtained  by  camera-lncida  outiine  drawings  of  a 
given  scale. 

"On  Supra-annual  Cycles  of  Temperature  in  the  Earth's  Surfaoe- 
cruafwas  a  paper,  by  Professor  C.  Piazzi  Smith,  F.E.S.,  which, 
owing  to  press  of  matter,  must  stand  over  till  our  next  number. 


•  Allodod  to  by  lip.  B«»d$,  J',B,8.,  in  Popular  Seienc$  Review  for  April,  1870. 


ETHNOLOGICAL  SOCIETY. 

April  26th. — ^Professor  Huxley,  F.B.S.,  president,  in  the  chair.  Dr. 
Donovan  read  a  short  paper  on  the  importance  to  the  ethnologist  of  a 
careful  study  of  the  characters  of  the  brain. 

Mr.  E.  B.  Tylor  then  read  a  paper  "  On  the  Philosophy  of  Beligion 
among  the  Lower  Baces  of  Mankind."  —  Taking  the  doctrine  of 
spiritual  beings  as  the  minimum  definition  of  religion,  the  author 
described  it  as  Animism,  The  conception  of  a  soul,  combining  the 
ideas  of  ghost  and  vital  principle,  forms  the  starting-point  of  religiooa 
philosophy  among  the  lower  races.  Animals  and  inanimat>e  beings  are 
also  supposed  to  possess  souls,  and  all  nature  is  acted  on  by  soul-like 
spiritual  beings,  many  of  which  may  be  human  souls  or  manes. 
Trees,  rivers,  &c.,  are  also  supposed  to  possess  spirits,  and  the  savage 
polytheist  thence  extends  his  conceptions  to  that  of  greater  deities,  as 
the  sun  and  moon.  Dualism  springs  up  in  religion  by  separating  the 
causes  of  good  from  those  of  evil.  The  culminating  conception  of  a 
Supreme  Deity  is  well  known  to  many  of  the  lower  races. 

Mr.  Pusey,  Mr.  Howorth,  and  Dr.  Hyde  Clarke  spoke  upon  this 
communication. 

CHEMICAL  SOCIETY.* 

April  218t. — Professor  Williamson,  F.B.S.,  president,  in  the  ohaiz. 
Mr.  T.  Patchett  was  elected  a  fellow. 

Professor  Bosooe,  F.B.S.,  delivered  a  lecture  "  On  Yanadinm.** — 
This  metal  was  discovered,  in  1830,  by  Sefstr&m,  in  the  celebrated 
Swedish  bar-iron  made  from  the  Taberg  ore.  Sefstrdm  ascertained 
some  of  the  most  peculiar  characters  of  this  substance,  proved  it  to 
be  a  new  element,  and  prepared  some  of  its  compounds  in  the  pure 
state.  The  reactions  by  which  vanadium  can  be  separated  and  dis- 
tinguished from  aU  the  other  elements  are . — 1st.  The  formation  of  a 
soluble  sodium  vanadate  when  the  vanadium  compounds  are  fused 
with  sodium  carbonate.  2nd.  The  formation  of  an  insoluble  ammonium 
vanadate  when  sal  ammoniac  is  added  to  the  solution  of  a  soluble 
vanadate,  drd.  The  production  of  a  splendid  blue  solution  when  this 
ammonium  salt,  dissolved  in  hydrochloric  acid,  is  wormed  with 
reducing  agents,  such  as  oxalic  acid. 

Sefstrom,  not  having  leisure  to  prosecute  the  full  examination  of 
the  properties  of  the  new  metal,  handed  over  his  preparations  to 
Berzelins  ;  and  it  is  to  the  investigations  of  the  great  Swede  that  we 
owe  almost  all  our  acquaintance  with  the  chemistry  of  vanadium. 

Since  Berzelius's  time,  vanadium  has  been  discovered  in  many 
minerals,  of  which  a  lead  ore  containing  lead  vanadate,  and  called  by 
the  mineralogists,  vanadinite,  is  the  most  important. 

In  186  5  Professor  Boscoe  came  into  iwssession  of  a  plenUfnl  source 
of  vansdinm,  in  a  by-product  obtained  in  the  preparation  of  cobalt 
from  the  copper-bearing  beds  of  the  lower  Keuper  Sandstone  of  the 
Trias,  at  Alderley  Edge,  in  Cheshire.  Following,  in  the  main,  the 
process  of  preparation  adopted  by  Sefstrdm,  Professor  Boscoe  ob- 
tained, from  the  above-mentioned  source,  several  pounds  of  pure  am- 
monium vanadate,  from  which  all  the  other  comiwunds  of  vanadium 
can  be  prepared. 

What,  now,  were  the  conclusions  to  which  Berzelins  arrived,  from 
his  experiments  concerning  the  constitution  of  the  vanadium  com- 
pounds? He  assigned  to  its  three  oxides  the  formula  YO,  YO,, 
and  YO,,  whilst  the  chloride  was  represented  by  YCI3.  The  atomic 
weight  of  the  metal  he  found  to  be  Yb68'5^ 

Some  years  afterwards,  Bammelsberg  observed  that  vanadinite,  a 
double  salt  of  lead-vanadate  and  lead  chloride,  is  isomorphous  witli 
apatite  and  with  mimitesite,  the  former  containing  phosphoric,  the 
latter  arsenic  acid.  This  crystallographio  analogy  would  lead  us  to 
conclude  that  the  oxide  of  vanadium  in  the  vanadinite  has  the  for- 
mula YgO^,  agreeing  with  the  corresponding  oxides  of  phosphorus  and 
arsenic,  P^O^  and  As^O^ ;  but  the  unyielding  chemical  facts  of  Ber- 
zelins compel  us  to  view  the  oxide  in  question  as  YOg.'  It  was,  then, 
evident  that  here  was  either  an  exoeption  to  the  law  of  Isomorphiaai, 
or  else  Berzelins' s  views  were  erroneous. 

Professor  Boscoe,  in  order  to  endeavour  to  clear  up  this  quration, 
had  carefully  repeated  Berzelius's  exi>eriments,  and  he  found  them 
confirmed  in  every  jMirticular ;  but,  having  pursued  the  subject  further 
than  Berzelins,  he  had  succeeded  in  obtaining  the  key  to  the  enigma 
presented  by  the  above  anomalous  crystallographic  relations. 

The  lecturer  has  proved  that  the  substance  supposed  by  Berzelxtxa  to 
be  vanadium  is  not  the  metal,  but  an  oxide,  and  that  the  true  atomio 
weight  of  the  metal  is  51*3.  The  vanadio  acid,  YO3,  of  Berzeliiu, 
henoe,  becomes  Y^Os,  corresponding  to  P2O5,  and  AjBgOj  ;  and  the 
above-mentioned  isomorphism  is  fully  explained.  The  sub-oxide  of 
Berzelins  is  a  tri-oxide,  Y^O,  ;  whilst  the  terchloride  (YCl,)  of  Ber- 
zelius  is  an  oxyohloride,  YOCI3,  corresponding  to  oxychloride  of 
phosphorus,  POCi,. 

Professor  lloscoe-  has  succeeded  in  obtaining  bromine  and  iodine 
compounds  of  vanadium,  and  also  various  metallic  vanadates.  H# 
went  on  with  his  lecture  by  pointing  out  that  the  characters  of  tba 
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vanadates  bear  out  the  analogy  of  the  vanadio  add  with  the  highest 
oxides  of  phosphorus  and  arsenic ;  and  stated,  in  conclusion,  that 
vanadium,  hitherto  standing  in  no  definite  relation  to  other  elements, 
mast  now  be  regarded  as  a  member  of  the  well-known  triad  class  of 
elementary  substances,  comprising  nitrogen,  phosphorus,  boron,  arsenic, 
antimony,  and  bismuth. 

The  president,  in  proposing  a  Yote  of  thanks  to  the  lecturer,  called 
attention  to  the  great  seryice  Professor  Bosooe  had  rendered  to  che- 
mical science  by  his  successful  investigation  of  vanadium. 

After  the  delivery  of  this  lecture,  Professor  Hofmann,  from  Berlin, 
favoured  the  society  with  a  few  observations  on  an  organic  body  he 
had  obtained  by  treating  snlpho-urea  with  silver  *ozide.  This  sub- 
stance, CHgNji,  is  distinguished  by  its  great  tendency  to  polymerize. 

Br.  Hofmann  farther  communicated  that  a  compound  isomeric  vrith 
chloral  had  recently  been  discovered  by  two  Berlin  chemists.  It 
differs  from  ordinary  chloral  by  its  much  higher  boiling  point. 


ANTHEOPOLOGICAL  SOCIETY  OP  LONDON. 

Apail  19th. — Dr.  Berthold  Seemann,  V.P.,  in  the  chair.  John 
Colam,  Esq.,  105,  Jermyn-street,  St.  James's ;  and  David  Mitchell 
Henderson,  Esq.,  1,  Carden-place,  Aberdeen,  and  Old  Calabar,  West 
Africa,  were  elected  fellows.  Dr.  D.  Lnback,  of  Kampen,  Holland, 
was  elected  a  corresponding  member. 

A  paper,  by  Mr.  Alfred  Sanders,  was  read  *'  On  Mr.  Darwin's  Hypo- 
thesis of   Pangenesis  as  applied  to  the  Faoidty  of  Memory." — The 
first  question  to  be  asked  was — Is  thought  a  funotion  of  the  brain  P 
The  author  answered  it  in  the  afi&rmative,  and  cited  facts  and  appear- 
ances in  physiology,  anatomy,  pathology,  and  physics  in  support  of 
his  opinion.    Thought  could  not  be  considered  as  a  product  of  the 
brain-cells  any  more  than  light  could  be  produced  by  the  cells   of 
the  retina,  yet  the  brain-cells  were  necessary  for  the  communication 
between  the  mind  and  the   external  and  internal  world,   and  were 
exhausted  in  the  process  of  thinking  and  willing  in  the  same  man- 
ner as  the  cells  of  the  retina  were  exhausted  and  required  renewal 
in  the  process  of  seeing.    Passing  to  the  consideration  of  the  faculty 
of  memory,  the  author  combated  the   theory  of   Mr.   John   Stuart 
Mill,  that  the  mind  is  a  series  of  feelings  and  nothing  more,  and 
that  memory  is  an  ultimate  fact  incapable  of  explanation.     The  re- 
mainder of  the  paper  was  devoted  to  the  application  of  Mr.  Darwin's 
hypothesis  of  Pangenesis,  which  the  author  maintained  was  capable 
of  explaining   the   difficulty   raised   by  Mr.  Mill ;   it  being  granted 
that  the  mental  faculties  depend  upon  the  brain,  and  thab  the  brain- 
cells    give    off    self-propagating    gemmules   indefinitely,    everything 
becomes  plain.    After  describing  in  detail  the   action   of   external 
impressions  on  the  brain  at  different  times  in  the  life  of  an  individaal, 
some  of  the  many  conditions  favourable  or  the  reverse  to  the  retention 
of  such  impressions,  and  the  dormant  and  active  states  of  the  brain- 
cells,  the  author  entered  into  a  consideration  of  the  growth  of  the 
supposed   gemmules,  their  action   at  maturity,  and  their  power  of 
self -propagation. 

Mr.  W.  B.  Kesteven  supplemented  the  paper  by  a  speech  of  some 
length  in  general  support  of  Mr.  Darwin's  hypothesis,  but  not  of  its 
treatment  by  Mr.  Sanders,  and  by  the  exhibition  of  a  series  of  micro- 
Boopio  anatomical  preparations  in  illustration  of  his  remarks. 

The  discussion  was  farther  sustained  by  Dr.  Langdon  Down,  Bev. 
Dunbar  Heath,  Mr.  Dendy,  Dr.  Ellis,  M.  Bobert  Des  Buffi^res,  Mr. 
C^rge  St.  Clair,  the  chairman,  and  others. 

Mr.  George  0.  Thompson  contributed  a  note  on  '*  Consanguineous 
Marriages,"  urging  upon  the  society  an  investigation  into  the  following 
questions  : — 1.  When  the  defects  commonly  attributed  to  relationship 
of  the  parents  are  exhibited,  are  the  germs  of  these  defects  traceable 
in  the  parents  or  their  families  P  2.  When  the  medical  pedigree  of 
the  parents  is  faultless  are  the  children  sound  and  healthy  ?  3^  When 
any  partionlar  excellence  occurs  in  the  parents'  family,  is  it  transmitted 
to  the  children  in  increased  force  ? 

Dr.  Langdon  Down  said  that  after  an  examination  of  some  five 
thousand  oases  of  interbreeding  he  had  arrived  at  the  conclusion  that 
the  practice  was  not  only  not  necessarily  injurious,  but  that  a  metho- 
dical and  jndiciouB  selection  in  the  marriage  of  close  relations  would 
be  of  enormous  value  to  the  community  in  the  improved  race  of  men 
that  would  by  that  means  be  obtained. 

Capt.  Blair  cited  in  snppqrt  of  that  view  the  case  of  a  people  on  the 
Oanges,  while  other  speakers  adduced  conflicting  evidence. 


KASTBOUBNE  NATUBAL  HISTOBY  SOCIETY. 

The  ordinary  monthly  meeting  of  this  society  was  held  in  Lismore- 
road,  on  Friday,  April  22nd.  About  50  members  and  visitors  were 
present,  among  whom  were  Messrs.  T.  Byle,  C.  J.  MuUer,  F.  W.  H. 
Cayendish,  J.  G.  Morison,  B.  Podmore,  J.  T.  Carleton  Stiff,  Dr.  and 
]lrs.  Allnatt,  Dr.  and  Mrs.  Hayman,  Major  Garrard,  Miss  Hall,  the 
Miaaes  Hood,  Miss  Woodhoose,  Miss  Agnes  Walker,  Miss  Bumell,  &o.   I 


In  the  absence  of  the  president,  the  chair  was  taken  by  Mr.  lE^le. 
The  minutes  of  the  previous  meeting  having  been  read,  the  secretary 
announced  that  Miss  Hall  and  Miss  Woodhouse,  had  kindly  commenced 
forming  a  collection  of  Eastbourne  plants  for  the  museum  of  the  society, 
and  would  be  glad  to  receive  good  specimens  from  any  members  to 
add  to  it. 

The  chairman  then  called  upon  Dr.  Allnatt  to  read  his  paper  "  On 
Osone  and  Antozone."  This  paper  was  of  considerable  length  and 
interest,  and  we  purpose  to  publish  it  in  full  among  our  articles  in  an 
early  number. 

Ihr.  Allnatt  exhibited  a  series  of  beautiful  tests,  coloured  by  the 
atmosphere,  elucidating  the  influence  of  ozone  and  antozone. 

A  paper  by  Miss  Hall,  on  "  Caddis- Worms  and  their  Cases,"  and 
some  particulars  of  a  beautiful  but  most  scarce  fish  recentiy  found 
here,  by  F.  C.  S.  Boper,  Esq.,  F.L.S.,  were  also  read  at  this  meeting. 

The  several  contributors  of  these  interesting  papers  received  the 
unanimous  thanks  of  the  society. 


BBISTOL  MICBOSCOPICAL  SOCIETY. 

Apbil  27th. — ^Mr.  W.  J.  Fedden,  president,  in  the  chair.  The  minutes 
of  the  two  preceding  meetings  were  read  and  confirmed,  and  two  new 
members  were  proposed  for  election.  Dr.  H.  E.  Fripp  then  exhibited 
and  described  a  series  of  anatomical  preparat\pns  chiefly  illustrative 
of  diseased  conditions  of  the  brain  tissues. 


GLASGOW  NATUBAL  HISTOBY  SOCIETY. 

The  eighth  meeting  of  the  session  was  held  on  Tuesday  evening,  the 
26th  April,  in  the  library  of  Anderson's  University,  Professor  John 
Young,  M.D.,  president,  occupying  the  chair.  Messrs.  James  Hardy, 
Old  Cambus,  Berwickshire,  and  Mr.  James  Thomson,  Kelvin'grove 
House,  West  End  Park,  were  elected  corresponding  members  of  the 
society. 

Dr.  Young  exhibited  a  model  illustrating  the  anatomy  of  the  Polyzoa, 
recently  prepared  for  the  Hunterian  Museum  by  Mr.  Fenwiok,  and 
made  some  remarks  on  the  value  of  such  models  for  teaching  purposes. 

Mr.  John  Young  exhibited  a  series  of  specimens  of  a  rare  bivalve 
shell,  first  discovered  by  Mr.  James  Thomson,  a  member  of  this 
society,  in  carboniferous  limestone  strata  in  a  locality  near  Dairy, 
Ayrshire,  and  which  has  since  been  named  Anomia  corrugcUay  n.  sp., 
by  Mr.  Etheridge,  of  the  Jermyn  Street  Maseam,  London.  Mr.  Young 
stated  that  he  has  recentiy  obtained  specimens  of  this  interesting 
shell  in  a  second  and  new  locality,  at  a  quarry  near  Boghead,  south- 
west of  Hamilton,  and  made  some  remarks  on  Mr.  Thomson's  discovery 
as  the  earliest  recorded  example  of  the  genus  Anomia  found  in  this 
country. 

The  following  papers  were  then  read : — 

"  Note  on  the  recent  occurrence  of  the  Crane  {Qrus  cinerea)  in 
Boss-shire,"  by  the  Secretary. — Mr.  Gray  stated  that  he  had  examined 
a  young  male  bird  of  this  species  in  Dingwall  ten  days  ago,  which  had 
been  shot  on  the  Dundonnell  estate,  near  the  head  of  Loch  Broom,  on 
the  West  Coast,  and  that  a  second  specimen  had  been  seen  and  shot  at 
by  a  keeper  at  Loch  Torridon,  in  the  last  week  of  March.  Mr.  Gray 
also  read  a  communication  to  the  meeting  from  Mr.  Wilson,  of  Kirk- 
caldy, on  the  occurrence  of  a  male  Golden  Oriole  {Orioliks  galhula), 
which  was  shot  on  the  estate  of  Baith,  in  Fifeshire,  on  the  23rd  of  last 
month. 

"  Notes  on  recentiy  determined  Foraminifera  from  the  Lanarkshire 
Cosdfield,"  by  Mr.  John  Young. — ^The  author  of  this  paper  stated  that 
he  had  submitted  the  specimens  with  which  his  remarks  were  illus- 
trated to  Mr.  Henry  B.  Brady,  F.L.S.,  Newcastle-on-Tyne,  and  that 
they  had  been  found  by  him  all  to  belong  to  new  species,  which  he  had 
named  as  follows  : — Textula/na  amtiqua,  Involutina  lohata,  I.  radiataf 
I.  conica ;  one  or  two  forms  being  left  imdetermined  until  further  sec- 
tions were  made,  so  as  to  determine  their  exact  relationship  to  some  of 
the  other  fossil  genera.  Mr.  Young  also  stated  that  previous  to  the 
recent  researches  made  by  himself  and  other  members  of  the  Natural 
History  and  Geological  Societies  of  Glasgow,  no  Foraminifera  had  ever 
been  recorded  from  the  carboniferous  rocks  of  the  West  of  Scotland ; 
but  in  the  'v^iehing  of  certain  of  the  weathered  limestones  and  shales 
the  above  mentioned  species  had  been  found.  Mr.  Young  next  pointed 
out  the  vertical  range  and  distribution  of  the  species,  the  various 
localities  and  nature  of  the  strata  in  which  he  had  found  these  minute 
organisms,  and  recommended  a  more  extended  search  for  other  forms ; 
concluding  his  pai>er  by  remarking  that  the  genus  Involutina,  which 
was  once  thought  to  be  an  essentially  liassic  type,  was  now  declared 
by  Mr.  Brady  to  have  its  fullest  and  most  characteristic  developement 
in  the  carboniferous  period. 

"Notes  on  Plewohrcmchus  plumula  (Montagu),  with  illustrative 
Specimen,"  by  Mr.  David  Bobertson,  F.G.S.,  vice-president. — Mr, 
Bobertson  remarked  that  during  the  present  month  he  had  procured 
three  or  four  specimens  of  this  animsd  from  the  fishermen  at  Cumbrae, 
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wlio  had  f  oand  them  in  some  nnmbeni  adhering  to  their  lines  brought 
np  from  deep  water.  Previoasly,  he  had  looked  npon  the  species  as 
rare  in  that  localitji  having  obtained  only  two  speoimens  in  all  his 
experienoe  there. 

The  following  donations  to  the  library  were  then  announced : — 1. 
Tra/naactions  <vnd  Proceedings  of  the  Boitanical  Society  of  Ediriburghy 
vol.  X.  part  1 — ^from  the  society.  2.  Transactions  of  the  Geological 
Society  of  Glasgow,  vol.  iii.  part  2-^from  the  society.  8.  Memoirs  of 
the  Wemerian  Society,  vols.  vi.  vii.  and  pi^  1,  vol.  viii. — from  the 
Boyal  Physical  Society. 


HALIFAX  INSTITUTE  OF  NATUBAL  SCIENCE,  NOVA 

SCOTIA. 

MoNTHiiT  MBKTiNa,  Afbil  IIth. — J.  Matthew  Jones,  Esq., 
F.L.S.,  president,  in  the  chair.  Dr.  J.  B.  Gilpin  read  a  paper  "  On 
the  Mosqnash  (Fiber  zihethicus)." — He  gave  a  particular  description 
of  the  animal,  noticing  the  singular  formation  of  the  hind  feet,  which, 
from  the  toes  being  so  densely  clothed  with  stiffened  hairs  on  either 
side,  are  rendered  especially  useful  in  swimmiug ;  the  bristly  hairs  are 
stretched  out  horizontally  when  the  hind  feet  press  the  water,  and 
lap  down  when  the  feet  are  drawn  towards  the  body  again.  Begard- 
ing  the  habits  of  the  musquash,  the  following  Interesting  remarks 
were  made : — 

The  night  is  his  special  time  for  seeking  food,  for  pastime,  or  for 
repairing  his  house,  m&king  holes,  &c.  As  the  eve  of  a  summer's  day 
doses  in,  the  surface  of  almost  any  retired  forest  lake  seems  entirely 
broken  up  by  their  ceaseless  gambols.  Pursuing  each  other  round 
and  round,  stopping  to  bite  off  a  green  rush,  diving  or  throwing  them- 
selves entirely  on  one  side,  and  so  floating  along.  In  this  position 
they  use  but  one  leg.  As  regards  food  the  musquash  is  a  vegetable 
feeder,  eating  the  bull-rushes,  arrow«head,  sweet  flag,  blue  iris,  and 
water  lily.  At  times  he  visits  the  meadows  adjacent  to  his  aquatic 
home  and  eats  the  imparted  Timothy  grass  in  preference  to  the  native 
**  red  top  "  and  "  blue  joint."  He  will  also  cut  off  the  stems  of  young 
wheat,  sprawling  over  and  tangling  more  than  he  eats.  The  mouths 
of  his  runs  are  frequently  paved  with  the  shells  of  fresh- water  clams 
(Unto).  The  musquash  wiU,  at  times,  collect  a  mass  of  vegetable 
food  and  float  it  down  stream.  A  young  friend,  who  was  watching  for 
ducks  up  one  of  our  pleasant  rivulets,  saw  a  female  musquash  coming 
down  stream,  pushing  before  her  a  raft  of  green  bulrushes,  and  well 
packed.  On  my  suggesting  that  she  was  building  her  nest,  he  observed, 
"  It  is  only  summer  time,  they  don't  build  till  the  fall ;  she  is  getting 
food  for  her  little  ones."  My  son  lately  opened  one  of  their  houses, 
situate  on  Lake  Wlnslow,  about  twenty  yards  from  the  shore.  The 
depth  of  water  about  the  nest  was  2  ft.  3  in.  The  height  of  the  house 
above  the  water  was  I  ft.  7  in.,  and  its  circumference  at  the  water's 
edge  about  12  ft.  On  pulling  it  to  pieces  the  upper  room  was  found 
to  be  about  6  in.  below  the  top  and  made  up  of  soft  dry  hay,  the  roof 
being  water-tight.  The  materials  of  the  whole  house  were  sedges, 
rushes,  grass,  sticks,  and  hay. 

"  On  some  Marine  Invertebrates  of  Nova  Scotia,"  by  the  President, 
who,  in  aUuding  to  the  Tunicata,  thus  described  Boltenia  clavata : — 
On  carefully  examining  a  specimen  in  my  collection,  preserved  in 
alcohol,  I  am  enabled  to  offer  the  following  particulars : — ^Length  of 
sac,  2  in.  2  lines  ; 'breadth  of  ditto,  1  in.  5  lines ;  length  of  peduncle  or 
stem,  9  in.  On  opening  the  peduncle  from  sac  to  base,  I  found  it 
hollow  the  entire  length,  excepting,  perhaps,  half  an  inch  immediate 
to  the  root  itself,  which  is  composed  entirely  of  fibrous  cords,  traversing 
and  interlacing  each  other,  and,  in  some  parts,  forming  a  solid  mass, 
particularly  at  the  base.  On  careful  search,  I  could  discover  no  com- 
munication between  this  hollow  stem  and  the  sac.  Traversing  what 
may  be  termed  the  dorsal  region  of  the  peduncle,  I  found  a  fibrous  or 
muscular  cord  continuous  throughout  its  length,  evidently  serving  the 
purpose  of  a  vertebral  column.  It  was  hollow  for  about  half  an  inch 
from  the  sac,  and  communicated  with  its  interior.  As  regards  this 
muscular  column,  it  is  probable  that  it  can  be  stiffened  or  relaxed  at 
the  will  of  the  creature,  and  that  in  either  case  to  enable  it  to  bend  its 
sac  to  the  surrounding  sea-bottom,  or  keep  erect.  The  peduncle  is 
wholly  ramified  by  muscular  fibre,  which  evidently  gives  it  the  peculiar 
toughness  which  characterizes  it.  The  sac  also  is  of  a  leathery  con- 
sistence, but  more  delicate  in  appearance,  although  thicker  and  equally 
tough. 

On  the  stem  of  one  of  my  specimens,  which  was  brought  up  from  a 
depth  of  about  one  hundred  fathoms,  eighty  miles  east  of  Cape 
Breton,  there  exists  an  abundant  parasitic  growth,  among  which  a 
Polyzoan  of  the  genus  Cellepora  is  very  prominent,  encrusting  the 
stem  and  adhering  to  the  seaweed  which  also  clothes  it.  Minute 
specimens  of  Saadcava  rugosa  are  inclosed  here  and  there  in  the  celle- 
pore  mass,  and  at  intervals  a  small  and  handsome  coralline  occurs.  I 
also  obtained  several  Bhizopods,  all  belonging  apparently  to  one  genus, 
the  Nonionina  of  D'Orb. 

Judging  from  specimens  of  Boltenia  in  my  collection,  I  imagine  that 
the  parasitic  growth  exists  in  greater  or  less  profusion,  according  to 
the  age  of  the  invertebrate,  as  one  example  has  its  peduncle  hardened 


and  woody,  as  if  past  its  prime,  and  the  oellepore  which  f ormB  » 
plete  crust  around  it  is  dead  at  the  base,  and  its  surface  is  imoothad 
precisely  like  aged  coral  at  the  base  of  a  recent  growth. 

The  geographical  distribution  of  B,  clavata  on  the  east  ooart  of 
America  appears  to  extend  from  New  York  to  the  Arotio  regions,  as 
it  has  been  taken  off  the  New  York  shore ;  on  that  of  Maflsaohnaetts; 
at  Grand  Manan,  Bay  of  Fundy ;  in  the  Straits  of  BeUeisle,  Labrador; 
and  in  Greenland. 


BOSTON  (U.S.)  SOCIETY  OP  NATUBAL  HI8T0BY. 

March  16th. — ^Kr.  William  T.  Brigham  in  the  chair.  Foorieen 
persons  present.  The  following  papers  were  presented :— "  Note  on 
the  Occurrence  of  Evleptorhamphus  longirostris  on  the  Coast  of  Maasa- 
chusetts,"  by  F.  W.  Putnam. — Dr.  Gfinther,  in  his  valuable  CtUtUoifue 
of  the  Fishes  of  the  British  MtLseum,  admits  five  distinct  forms  under 
the  genus  Hemirhamphus,  which  had  been  considered  as  genera  by 
other  authors.  While  fully  agreeing  with  Dr.  GOnther  that  the  teeth 
are  too  rudimentary  in  this  sub-family  to  warrant  the  establishment 
of  genera  based  on  them  alone,  yet  the  characters  afforded  by  the 
head,  body,  and  fins,  appear  to  be  sufficient  to  establish  theee  groupt 
as  genera.  At  all  events  there  seems  to  me  no  reason  to  question  the 
generic  rank  of  the  group  now  under  consideration  ;  for  their  elongated, 
slender,  and  narrowed  bodies,  long  pectorals,  short  ventrala,  and 
elongated  heads,  give  them  an  appearance  nearly  as  marked  firam  the 
typical  Hemirhamphtts  Bra^liensis  as  is  Exooietus. 

Prof.  Valenciennes  has  described  two  species  of  Hemirhamphns  with 
very  long  under  jaws,  long  bodies,  and  long  pectorals.  One  of  these 
was  figured  by  Buss^  and  afterwards,  from  a  specimen  received  horn 
the  Bay  of  Bengal,  by  Valenciennes,  in  the  illustrated  edition  of  the 
RSgne  Animal,  under  the  name  of  H.  Umgirostris,  as  at  that  time  it 
was  the  only  species  known  having  an  exceedingly  long  jaw.  In  the 
Histoire  Naturelle  des  Poissons,  a  second  species,  obtained  at  De 
Peyster's  Islands  (South  Pacific),  with  a  still  longer  under  jaw,  is 
figured  and  described  under  the  name  of  B.  maerorhynchus. 

In  1859  Prof.  GKll  founded  the  genus  Euleptorhamphns  for  a  species 
of  Hemirhamphinffi,  with  tricuspidate  teeth  in  the  lower  jaw.  He 
compares  the  specimen  (the  locality  unknown)  which  he  names  E, 
Brevoortii,  with  H,  maerorhynchus  and  H.  longirostris,  to  which  he 
acknowledges  it  to  be  very  dosely  allied ;  but  as  the  character  of  tlia 
teeth  in  his  specimen  differed  from  that  given  as  existing  ia  the  two 
allied  species,  he  felt  warranted  in  considering  his  fish  not  only  as  a 
distinct  species,  but  sdso  as  the  type  of  a  new  genus. 

In  September,  1869,  Frauds  Gardner,  Esq.,  of  Boston,  presented  to 
the  Peabody  Academy  of  Science  a  fish  caught  a  few  days  previously 
by  Mr.  Agustus  W^come,  a  fisherman  at  Nantucket,  while  fishing 
with  a  number  of  others  off  the  island.  None  of  the  fishermen  on  the 
island  had  ever  seen  such  a  fish  before,  and  it  was  given  to  Mr.  Gardner 
on  condition  that  a  name  and  some  account  of  it  should  be  sent  to  Mr. 
Welcome.  At  the  first  examination  I  felt  sure  that  this  specnes  was 
either  H.  longirostris,  Val.,  or  a  closely  allied  species.  And  on  looking 
over  the  collection  in  the  Academy,  I  was  still  further  surprised  to  find 
two  specimens  of  a  closely  allied  species,— one  from  Cayenne,  Guiana, 
presented  several  years  since  to  the  Essex  Institute  by  Capt.  J.  Cheever, 
and  the  other  without  a  label.  These  two  speoimens  I  now  refer  witli 
but  slight  hesitation  to  H.  ma^yrorhynchia  of  Valenciennes. 

A  fourth  specimen  of  the  genus  was  discovered  in  the  collection  of 
the  Boston  Society  of  Natural  History,  but  unfortunately  was  without 
a  label  indicating  its  locality.  This  specimen  is  unquestionably  the 
same  species  as  the  one  from  Nantucket. 

I  have  also  hastily  examined  three  specimens  oontained  in  the 
museum  of  comparative  zoology,  which  were  collected  by  Mr.  Andrew 
Garrett  at  Hawaii,  and  am  satisfied,  as  well  as  one  oan  be  withoot 
direct  comparison  of  the  specimens,  that  they  are  of  the  same  species 
with  the  other  specimens  I  have  considered  as  H,  longirostris. 

The  tricuspid  teeth  noticed  by  Prof.  Gill  in  his  £.  Brevoortii  do  aol 
seem  to  be  of  much  importance,  as  one  of  the  three  specimens  from 
Hawaii,  in  the  museum  of  comparative  zoology,  has  tricuspid  teeth  in 
the  under  jaw,  while  the  other  specimens,  which  do  not  otherwise  difibr 
from  it,  have  simple  oonical  teeth.  The  specimen  from  the  B<Mtaa 
Society  is  specially  interesting  as  exhibiting  the  back  teeth  of  the 
jaw  with  three  points,  while  the  front  teeth  are  simple.  I  must 
however,  that  I  have  not  been  able  to  detect  tricuspid  teeth  in  the  two 
speoimens  I  have  considered  as  H.  maerorhynchus,  though  as  I  haw 
not  found  them  in  three  of  the  specimens  that  I  have  ind^tafied  ms  H. 
longirostris,  this  character  cannot  be  considered  as  even  of  speoifto  i»* 
portance. 

The  author  then  gave  a  summary  of  characters  exhibiting  thoee 
commom  to  the  two  species,  and  showing  how  closely  allied  theij  an. 
The  specimens  are  all  nearly  of  the  size  of  those  figured  by  Valenciea- 
nes ;  the  Nantucket  specimen  being  a  little  smaller  than  his  figure  oC 
H.  longirostris,  while  the  Cayenne  and  two  of  the  Hawaiian  speoaMMB 
are  a  little  longer  than  his  ff.  maerorh/ynchus. 

The  author  appends  the  following  note : — Sinoe  oommunicatiiig  At 
above   to   the    society,    the    invaluable    Zoological  Record  o(  Dt* 


iUj  i,  lafO. j 
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Gather,  for  1868  (just  received  in  this  oonntry),  has  oalled  my  atten- 
tion  to  ^e  Bepertorio  FisicO'Natural  de  la  Isla  de  Cuba,  by  Prof. 
Poey,  in  which,  p.  383,  he  deaoribes  as  new  Euleptorham^hus  vehx 
fromCaba. 

Prof.  Poey  compares  his  species  with  the  figure  and  description  of 
Yalsnoiennes'  H,  longirostris,  with  which  he  states  it  to  be  very 
olosely  allied.  He  gives  depth  of  body  as  contained  ten  and  one  third 
times  in  the  length,  and  the  diameter  of  the  eye  three  and  one  half 
times  in  the  head.    Dorsal  19  ;  anal  21.    Teeth  tricuspid. 

These  points,  from  the  description  of  Poey,  indicate  his  specimens 
to  be  intermediate  between  what  I  have  considered  above  as  E,  longi' 
rostris  and  E.  macrorhynchus,  and  strengthen  my  beUef  that  there  is 
only  one  known  species  of  the  genus. 

**  A  Beviaion  of  the  Classification  of  the  MoUnsca  of  Massachusetts, " 
by  W.  H.  Dall,  Smithsonian  Institution,  was  also  a  paper  read,  but 
the  report  of  it  has  not  yet  reached  us  in  full. 


FOREIGN  ACADEMIES. 


>«&»■ 


THE  FBENCH  ACADEMY. 

FA.&Z8,  Apsil  25th. — M.  Faye  addressed  the  meeting  with  regard  to 
a  work  reoently  published  in  Germany,  on  the  advantages  to  be  gained 
by  the  nae  of  photography  in  observing  certain  astronomical  phe- 
nomena, such  as  eclipses,  oocnltations,  and,  in  the  present  instance, 
for  observing  the  approaching  transit  of   Venus.    The  advantages 
of  the  photographic  method  were  recognized  by  him  eighteen  years 
ago.    He  said  he  was  glad  to  see  that  foreign  astronomers  were  about 
making  use  of  this  methx)d,  and  he  recommended  it  again  to  the 
astronomers  of  the  Observatory  and  of  the  Bureau  of  Longitudes. 
M.  Faye  also  mentioned  a  work  published  at  Borne  by  M.  Bespighi, 
on  the  results  of  a  great  number  of  observations  on  the  protuberances 
of  the  sun  made  by  following  the  method  indicated  by  M.  Janssen. 
An  interesting  fact  which  results  from  the  whole  of  these  obser- 
vations, which  are  rather  numerous,  is  that,  in  the  part  N.N.E.  and 
S.S.  W.  of  the  sun,  the  protuberances  are  acarcely  apparent.  In  general, 
they  are  not  visible  at  either  of  the  poles  up  to  about  20** ;  whilst,  on 
the  contrary,  they  are  very  numerous  towards  the  latitude  of  45**. 

M.  Faye  then  made  some  remarks  on  the  causes  to  which  the  pro- 
tuberances might  be  attributed.  He  considers  the  protuberances  as  di- 
rect emanations  from  the  photosphere,  projected  from  above  the  hydrogen 
layer  whioh  surrounds  the  sun  by  means  of  ascending  currents.  He 
thinks  too  that  other  descending  currents  drive  these  masses  above 
the  layer  in  which  they  appear,  by  virtue  of  a  force  whioh  may  be  pro- 
duced by  the  reaction  of  the  photosphere  on  the  hydrogen  layer  which 
Burroands  it.  Perhaps  there  is  also  an  effect  of  the  repulsive  force 
attributed  to  the  sun,  the  effects  of  which  were  supposed  to  be  visible 
in  the  faot  that  the  tails  of  comets  are  always  in  an  opposite  direction 
to  the  snn. 

M.  Cahours  then  brought  forward  a  book  written  by  him  in  con- 
junction with  M.  H.  Gal,  on  the  new  platinum  derivatives  of  the 
phosphoras  bases.  Theie  is  found  in  the  animal  world,  but  disse- 
minated in  different  organs  and  secretions,  a  substance  discovered  for 
the  first  time  by  M.  Strecker  in  the  bile,  and  by  M.  Liebreich  in  the 
brain,  and  given  by  them  the  names  of  choline  and  nevrine  in  order  to 
indicate  its  origin.  M.  Wurtz  proved  two  years  ago  that  this  sub- 
stance oan  be  artificially  product  by  acting  on  trimethylamine  with 
ehlorhydride  of  glycol.  The  work  presented  by  M.  Cahours  dealt 
generally-  with  the  further  development  of  the  subject. 

M.  Lioaville  announced  the  discovery  at  Marseilles,  by  M.  Borelli, 
of  a  new  small  planet  which  is  the  110th  in  the  series  of  asteroids 
already  known  which  revolve  between  Mars  and  Jupiter ;  this  dis- 
covery was  made  on  the  19th  of  April.  M.  Borelli  having  begged  M. 
Delannay  to  give  a  name  to  this  new  planet,  he  gave  it  that  of  Lydia. 
M.  Henri  Sainte-Claire-Deville  preaented  a  memoir  by  M.  Alfred 
Ditte  containing  the  details  of  researches  relative  to  iodic  acid  made 
at  the  Laboratory  of  the  Normal  SchooL  M.  H.  Sainte-Claire-Deville 
also  preaented  a  note  on  the  emulsion  of  liquids. 

M.  B^hamp  read  a  paper  on  the  presence  of  numerous  organisms 
in  varioos  specimens  of  chalk. 

M.  Bonafont  then  read  a  paper  on  his  new  apparatus  for  the  treat- 
ment of  diseases  of  the  middle  ear. 

After  this  a  communication  was  made  by  M.  Tremblay  on  the 

necessity  of  organizing  a  maritime  protection  system  on  all  the  coasts. 

The  meeting  was  brought  to  a  dose  with  a  paper  by  M.  Croullebois 

on  the  Tariations  of  the  index  of  refraction  of  water  according  to  the 

temperatnre. 

THE  VIENNA  ACADEMY. 

MaboB  17TH.«-Prof.  Von  Chraber  presented  a  memoir  on  the  similarity 
in  strnotoxe  of  the  external  female  sexual  organs  in  the  LooustidflB  and 
on  the  ground  Of  their  dev^opment. 


March  24th. — Prof.  J.  Stefan  presented  a  preliminary  communica- 
tion on  a  new  experimental  method  of  analyzing  the  motion  of 
resounding  columns  of  air,  by  Professors  A.  Toepler  and  L.  Boltz- 
mann. 

A  communication  was  made  also  by  Prof.  Stefan  on  some  researches 
on  the  excitement  of  longitudinal  vibrations  by  transverse  ones. 

Dr.  A.  Bou^  made  some  remarks  on  the  accumulation  of  erratic 
blocks  in  the  new  red  and  tertiary  sandstones  or  conglomerates. 

Prof.  Brilcke  presented  a  memoir,  entitled,  "  On  the  Physiological 
Signification  of  the  Breaking  up  of  Fat  in  the  Small  Intestine."  He 
points  out  that  the  broken  up  fatty  acids — ^broken  up  by  the  action  of 
the  pancreatic  juice,  and  combined  with  alkalies  as  soaps — ^facilitate 
in  a  marked  degree  the  emulsification,  and  at  the  same  time  the 
absorption,  of  the  undecomposed  fat. 

Dr.  S.  Stem  presented  a  memoir  on  the  resonance  of  unconfined 
air,  a  contribution  to  the  theory  of  sound. 


NOTES  AND   MEMORANDA. 


TTniveraity  of  London. — ^The  following  have  been  appointed 
Examiners  or  Assistant- Examiners  for  1870-71 :  — Classics — ^Eev. 
Hubert  Ashton  Holden,  LL.D.,  M.A.,  and  F.  A.  Paley,  MA.  The 
English  Language,  Literature,  and  H^tory — J,  G.  Fitch,  M.A.,  and 
Profeaaor  Morley.  The  French  Language — Professor  C.  Cassal,  LL.D., 
and  Gustavo  Masson,  B.A.  The  German  Language —  Frederick 
Althaus,  Ph.D.,  and  Beinhold  Best,  Ph.D.  The  Hebrew  Text  of  the 
Old  Testament,  the  Greek  Text  of  the  New  Testament,  the  Evidences 
of  the  Christian  Beligion,  and  Scripture  History — Bev.  Samuel 
Davidson,  D.D.,  LL.D.,  and  Bev.  J.  J.  Stewart  Perowne,  B.D.  Logic 
and  Moral  Philosophy — Bev.  Mark  Pattison,  B.D.,  and  Professor  G. 
Croom  Bobertson,  M.A.  Political  Economy — Professor  W.  Stanley 
Jevons,  M.A.,  and  Professor  T.  E.  Cliffe  Leslie,  LL.B.  Mathematics 
and  Natural  Philosophy — Professor  H.  J.  S.  Smith,  M.A.,  F.B.S., 
and  Professor  Sylvester,  M.A.,  F.B.S.  Experimental  Philosophy — 
Professor  W.  G.  Adams,  M.A.,  and  Professor  G.  Carey  Foster,  B.A.,i 
F.B.S.  Chemistry — Dr.  Matthiessen,  F.B.S.,  and  Professor  Odling, 
M.B.,  F.B.S.  Botany  and  Vegetable  Physiology — Joseph  Dalton 
Hooker,  M.D.,  LL.D.,  F.B.S.,  and  Thomas  Thomson,  M.D.,  F.B.S. 
Geology  and  Paleontology — Professor  Duncan,  M.B.,  F.B.S.,  and 
Professor  Morris,  F.G.S.  Law  and  the  Principles  of  Legislation — 
James  Bryce,  B.C.L.,  and  Thomas  Erskine  Holland,  M.A.  Practice 
of  Mediciue---John  Syer  Bristowe,  M.D.,  and  Professor  J.  Bussell 
Beynolds,  M.D.,  F.B.S.  Surgery— Professor  John  Birkett,  F.B.C.S., 
and  F.  Le  Gros  Clark,  F.B.C.S.  Anatomy  —  Professor  William 
Turner,  M.B.,  and  Professor  John  Wood,  F.B.C.S.  Physiology,  Com- 
parative Anatomy,  and  Zoology-— Michael  Foster,  M.D.,  and  Henry 
Power,  M.B.  Obstetric  Medicine — Bobert  Barnes,  M.D.,  and  Pro- 
fessor W.  M.  Graily  Hewitt,  H*D.  Materia  Medica  and  Pharma- 
ceutical Chemistry — Thomas  B.  Fraser,  M.D.,  and  Professor  Alfred 
Baring  Garrod,  M.D.,  F.B.S.  Forensic  Medicine — E.  Headlam 
Greenhow,  M.D.,  and  Thomas  Stevenson,  M.D. 

Discovery  of  an  Underground  Dwelling  in  Ireland. — A  curious 
discovery,  says  the  Buildery  has  been  made  on  the  farm  of  Eilourt,  about 
two  miles  from  Malin  Head.  While  two  men  were  raising  a  stone, 
they  found  a  large  opening  underneath.  To  the  south  of  the  opening 
there  seems  to  have  been  a  refuse-room,  which  is  about  10  ft.  in  length, 
and  filled  with  limpet-shells,  beef -bones,  and  ashes.  North-west  from 
the  entrance  is  an  apartment  12  ft.  long  by  9  ft.  wide,  and  5  ft.  high ; 
at  the  end  of  which  is  a  small  round  hole  cut  in  the  rock,  just  large 
enough  to  creep'  through,  which  leads  by  a  passage,  50  ft.  long  by  8  ft. 
wide,  into  a  fourth  apartment,  running  with  a  kind  of  curve,  and  20  ft. 
by  6  ft.  Passing  through  this,  the  fifth  division  seems  to  have  been  a 
kind  of  water-room,  with  a  clear  spring  in  one  end  of  it.  The  room  is 
12  ft.  long,  9  ft.  wide,  and  6  ft.  high.  To  the  left  is  a  kind  of  cellar  by 
3  ft.  of  a  drop,  the  entrance  of  which  is  very  small ;  but  the  cellar  is  45  ft. 
long  and  5  ft.  wide,  at  the  end  of  which  is  another  entrance  built  up 
witi^  a  shore  stone. 

Defloription  of  Browning's  Automatic  Spectroscope. — This 
instrument  is  thus  described  in  the  Chemical  News : — ^It  is  furnished 
with  a  battery  of  six  equilateral  prisms  of  dense  fiint  glass ;  all  the  prisms 
are  joined  together  like  a  chain  by  their  respective  comers,  the  bases 
being  in  this  manner  linked  together.  This  chain  of  prisms  is  then  bent 
round  so  as  to  form  a  circle  with  the  apices  outwards ;  the  centre  of 
the  base  of  each  prism  is  attached  to  a  radial  rod.  All  these  rods  pass 
through  a  common  centre.  The  prism  nearest  the  collimator,  i.e.,  the 
first  prism  of  the  tndn,  is  a  fixture.  The  movement  of  the  other  prisms 
is  then  in  the  proportion  of  1,  2,  3,  4,  and  5,  the  last  or  6th  prism 
moving  five  times  the  amount  of  the  second.  All  these  motions  are 
communicated  by  the  simple  revolution  of  the  micrometer  screw  which 
is  used  for  measuring  the  position  of  the  lines  in  the  spectrum,  and 
the  amount  of  motion  of  eadi,  and  of  the  telesoopei  is  bo  arranged  that 
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SCIBNTIPIO  OPINION. 


1 


light  of 
at  the 


ms  are  aatonaticallj  adjorted  to  the  muunmiB  angle  of  derU- 
tfae  raj  ondn'  erinination.     It  la  ernxj  to  test  the  eEaeaej  of 

mment  in  this  reapeot.  On  taking:  the  leni  ont  of  the  eye-piece 
teleaoope,  the  whtrfe  Said  of  Tiew  it  f«md  to  be  filled  with  the 
'  the  coloiir  of  that  portion  of  the  apectmm  which  the  obMrrer 

'  :>  eianmi«  ;  while  in  a  apectFoeeope  of  the  nma]  oonatnictioD, 
[treme  endi  of  the  spectrum,  jnit  where  the  light  is  mast  TO- 
m1;  a  ltn»-*baped  line  of  light  wontd  be  fonnd  in  the  Geld  of 
ii  a  conseqaencM  of  this  pecnliarity,  the  Tiolet  and  deep  red 
the  «pectnini  are  greatly  elongated,  or  rather  mnch  more  of 
n  ba  aeen  than  in  an  ordinary  ipectroecope,  and  the  H  lines, 
ra  genenll;  seen  only  <rith  difflonltj,  come  ont  in  a  marked 
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WEDSESDAY,  May  <tb. 
Sodet;  of  Arts,  9  p.m.     CoTamariona  nt  South  Kensington  Unseam. 
ObsteUical   Society.     7  p.m.,  Special   Ununcil  Meeting.      8  p.m.,   "On 

KRne  Teniperatare  Variationi  in   I>iKBiw?  of  Children,"  by  Dr.  W. 

Squire.     And  other  papen  by  Dr.  Bninton  and  Ur,  Wynn  WiUiame. 

THURSDAY,  6tb. 

Royal  Society,  8.30  p.m.  Bakerian  Lecture.  Subject :—" On  the  Pre- 
Carbonifemiis  Flora  of  North  Eastern  America,  and  mors  eBpccisliy 
on  that  of  the  Erian  (Detoniau)  Period,"  by  Principal  Dawson,  P.RS., 
of  McGill  ColleRo,  Montreal. 

Society  of  ADtiqaariea,  8.30  p.m.  "Date  of  Diicorerjt  of  American  Con- 
tinent, by  John  and  Selnitian  Cabot." 

Linnean  Society,  &  p.m. 

Chemical  Society,  8  p.m.  "Vapour  Denritioa,"  by  Mr.  J.  T.  Brown. 
"  New  Comiih  Minerals,"  Prof.  A.  H.  Church. 

Koyal  Society  Club,  6  p.m. 


GutiliUCH'sOBJECTrTra.— "H.C"—Weregret  that  owing  to  the  mmj 

demands  on  our  lime  we  cannot  comply  with  our  correapandent's  nqnest. 
(inndlach'j  EnKltnh  agent  Li  Mr.  Wmspear,  optician,  HolL  If  "H.  C.* 
— ■ .  .^  ^jjyi  [jjjji  yip  n^ttaf  ffj,  be  arranged.  We  believe  it 
a  procum  a  bIoss.     Crondi,  of  London,  is  now  nnking 


Ukea 


Mof  E 


McHEim  OF  CoHPABaTin  ZooLOdT.— "R.  R"— Our  Ua^uhantls 
correspondent's  oommunicaUon  readied  ui  in  doe  coorae.  It  dioold  hai« 
been  earlier  acknowledged,  hoc  that  it  was  mislaid. 

SoLAB'SPQT  Maxima  Periods. — "A.  K."  must  encase  our  oompiyiiig 
witb  hii  request.  He  had  ample  aud  abnndanC  opportunities  of  eafarosg 
his  viein.  We  do  not  think  his  reply  to  his  opponejt  at  all  satufactory, 
and  as  our  apace  is  muc£  encroached  on,  we  most  decline  his  propa  ' 
Had  his  MS.  not  been  desUvyed,  1 


'b  should  have  retomed 


A.  E."  on  other  mihjeota,  andne. 
Suenced  by  any  opinion  save  our 
spicions  of  bis  opponent. 
"  Meteosological  Macazine."- 


e  shall  be  happy  to  bi 


I  his  propaaL 
it,  thoogn  it  a 


■•  G.  J.  8." 


Harveian  Sodcty,  8  p.m. 

J>ertbBbire  Society  ut'  Natural  Science,  8,15  p.m.  "The  Botany  of  the 
North  Inch."  "Contributions  towards  the  History  of  the  Coleopl«ra 
(Beetles)  of  the  District." 


nititut 


FRIDAY,  6th, 
"  Star-Grouping."  Jw.,  by  Mr.  Proctor. 


by  Mr, 

Arcbieologicai  insiuuiian,  i  p.m. 

Oeologisle'  Association,  8  p.m. 

Western  Modioal  and  Surgical  Society  of  London,  8  p.m.  Nomina- 
tion of  Officers  fur  the  ensuing  SesHon.  Practical  Erening  for  the 
Narration  of  Cases  and  Eihibition  of  Specimens. 

SATURDAY,  7th- 
Iloyal  iDBlituHon,  3  ji.m-     "  Astronomy  of  Comets,"  by  Prof,  Ornnt- 
Oeologista'  Asitooiation.      Eicursioa  to  Lewisham,   Kent.      Members  to 
meet  at  Charing  Cross  Station,  at4  p.m. 


Sunday  Lecture  Society,  8  p.m.  "On  the  Prevention  of  Infectious 
DIseDsse,  iliiiotrated  by  the  Sanitary  Measures  enforced  in  the  Gty  of 
Bristol,"  by  Henry  Moody,  Esq. 

MONDAY,  9th. 
Royal  Qeogrnpbicsl  Society,  8.30  p.m. 
London  Institution,  4  p.m. 

GsologiaCs'  AsBooiatton.     Eieuraion  to  Swindon,  Stroud,  and  Uayhill,  for 
one  day,  two  days,  or  three  days.     Members  to  travel  by  Uio  6  a.m., 
6,60  a.m.,  or  B.Ifi  a.m.  trains  from  Paddington  Station- 
Royal  Institution,  2  p.m.     General  Monthly  Meeting. 

TDESDAY,  lOth. 
Ethnological  Society,  8  p.m.    Special  HeetJOR  at  the 
Geology,  opening  Address  by  Pcofossor  Huiley, 
of  the  Norman  Conquest  on  the  Ethnology  of  Gi 
Rer.  Dr.  Nicholas,  M.A.,  F.G.8. 
Royal  Medical  and  Cbirnrgical  Saolety,  S.30  p.m. 
Institution  of  Civil  Engiaeen,  6  p.m. 
"holon-aphic  Society,  8  p.m. 
oyal  Ins- ~   '  -  -      " 


iiuenm  of  Practical 
"On  the  Influence 
it  Britain,"  by  the 


Koyol 


Moral  Hiilosopby,"  by  Prof.  Blackie. 

WEDNESDAY,  lltb. 

if  atereoaoopio 


Royal  Microscopical  Society,  8  p.m-     "  On  a  New  Koi 

Binocular,"  by  Mr.  Samuel  HolmsB. 
Society  of  Arts,  8  p.in. 
Geological  Society,  8  p.m- 
Royal  Literary  Fond,  8  p.m. 
Royal  Society  of  Literature,  4.15  p.m- 
Arahieolosical  Aaaociation,  8  p.m- 


j       Ehrohb  or  Natdeie.— "T-  A-  0."— We  b«t  to  thank  you  fat  your 
I    letter.     We  am  familiar  wiih  many  ol  Dr.  R^  eiperimenta,  and  qnita 

agree  witb  him  la  his  general  conclusions.  The  ttpril  it  rorpt  of  tbt 
j  press  prevented  our  inserting  the  titie  sent.  We  could  bare  sn^)!*- 
I   mentcd  your  list  to  a  very  great  extent— the  careteaanass  of  •'ttaia,'' 

editor,  and  publisher  is  something  "prodigious,"  as  Dominie  Sampeoi 

would  say. 
Nova  Scotia  Inbtitotk.— "  J.  M.  J."  is  heartilir  thanked  for  his  so- 

clnsure.     Let  him  send  ustbepaper  by  all  moans.    Hisrequestsballbelaid 

before  our  publUbert,  as  it  refers  to  a  oommereial — and  not  editoriil— 

aspect  of  the  joumsj. 

BwaHTON   AKD   SdBSEI    NATCRAt   HlBTOET   SOCIITT.— "T.  W,  W,"— 

The  report  is  to  band.     Explanation  is  quite  satisfactory.     The  pamphM 
has  also  reached  \\»,  and  shall  bo  duly  noticed. 

Dublin  Sciebtifio  Societies.— "A.  W.  F,"  is  thanked.  Weahallba 
glad  to  receiie  Ibe  reporls.     We  diall  lay  his  proposal  before  the  pub- 

The  UNrTERBiTi  of  I^ndoh-— "J,  M."— We  thaiik  you  for  Um 
"cutting,"  We  could  not,  wi^  ■  r^ard  tooaroiiu  mtereatSjjiuhlish 
it.     You  will  see,  howeier,  that  we  have  referred  (o  it  in  "  The  Wed." 

OzONK  AKD  Antozone.  — "  R.  B.  Allnatt."— Report  receired.  If 
possible,  the  paper  shall  appear  in  fnll  in  this  nnmlwr.  The  meeting 
will  be  separately  reported. 

Women  at  tbe  UtJivEKBirv  or  Edinbcboh,— 
been  receired.    Ws  ore  much  obliged  for  his  good  ei 

PrOfagatIno  tBe  Larch  'bom  Sbed.^ — "C,  S."  is  thanked.  Wearsi 
however,  sorry  that  we  cannot  reproduoe  the  papeia  sent.  They  s» 
unsuitobte- 

DnEssiNO  FEATBElts.— "  R.  G."— Samplei  reoeived  ;  also  q>smn«  rf 
indigo,    Both  shall  be  notioed-    Send  us  a  vetj  brief  aooount  of  eac^ 


"Dr.  L.'s"  letto-hai 


NOTICES, 


HotR  or  PDBLlCiTlOK.— The  Publishing  Trade  are  Informed  tM 
Scientific  Opinioh  will  be  published  at  Mid-day  on  Wtdaai*f  a 

Subscribers  to  SciSNTiric  Opinion  ore  informed  that  they  can  procHia 
of  the  Publishers  direct,  or  through  their  local  BoLikseller,  neat  doUi 
Cases  for  Binding  Volumes  I,  and  II.  of  this  periodical,  price  2s.  each. 

All  persons  failing  to  obtain  a  regular  supply  of  this  journal  thrcogb 
their  local  agent  may  insure  its  prompt  receipt  upon  the  day  of  pol'Iica- 

Queen-street,  togetberwith  a  remittance  in  aocr-Rlnnce  with  the  sutgoine^ 
modified  scale  of  subscription  (which  includes  postage),  *li. — 

£.  a.  d. 

One  Year's  Subsoription   0  17    6 

Halt     „  „  0    9    0 

Quarter  „  0    S    0 

Subscriptions  in  all  cases  to  be  paid  in  advance. 

These  terms  practically  abolish  the  charge  fnr  |Histaso,  and  thiisecf 

our  readera  who  have  hitherto  been  inconvenienced  by  the  apHthv   u 

inattention  of  their  newsagents  wili  henoefortb  be  saved  trouble,  dnni>7- 

anoe,  and  extra  coat  in  proouring  this  jonmal. 

Thi  Publmhirs  of  SciEHTiFro  OptNiON  will  be  happy  to  fcrwiri  a 
prepaid  parcel  of  Prospectuses,  Ao.,  to  any  subscribers  who  will  intanst 
thsmaslna  in  droulatiii^  them  among  thttr  frifbda. 


May  11, 1870.] 
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MR.  PROCTOR  ON  STAR-DRIFT  AND  NEBULA. 

HIS  session's  programme  of  Friday  evenings  at  tlie 
Royal  Institution  was   a  brilliant  one.     It  dis- 
played a  discrimination  on  the  part  of  the  Secre- 
tary which  is  highly  to  be  commended,  since  it 
contained  the  announcement  of  a  series  of  lectures 
well  calculated  to  illustrate  the  most  recent  advance  in  different 
branches  of  Science.  Indeed,  in  this  respect,tiie  Royal  Institution 
has  this  year  snrpassed  what  it  has  achieved  on  former  occasions, 
and  has  shown  how  useful  a  medium  it  may  be  for  the  populari- 
zation of  scientific  truth  and  discovery.     But,  amid  tiie  many 
interesting  lectures  which  have  already  been  or  are  yet  to  be 
given  ia  the    theatre    at    Albemarle-street,    there    is   none 
more  remarkable  than  the  discourse  whidi  Mr.  R.  A.  Proctor 
delivered  to  a  most   fashionable  and   attentive   audience  on 
Friday  evening  last.     Whether  we  regard  the  striking  novelty 
of  the  subject,  the  vast  importance  of  the  discoveries  which  the 
lecturer  has  lately  recorded,  the  exquisite  photographic  maps 
used   in  illustration,  the   clear   and  exact   sequence  of  Mr. 
Proctor's  arguments  in  bringing  a  somewhat  complex  problem 
before  a  mixed  audience,  or,  lastly,  the  forcible  delivery  of  the 
lecturer,  we  are  bound  to  confess  that  in  every  respect  the  dis- 
course was  one  which  reflected  equal  credit  on  the  Institution 
and  on  the  indefatigable  astronomer  whose  name  is  associated 
with  one  of  the  most  remarkable  physical  theories  on  record. 
It  was  Mr.  Proctor's  difficult  task  to  give  a  popular  account 
of  his  very  marvellous  observations   on   two  singnlar  pheno- 
mena :  (1)  the  tendency  of  the  stars,  even  of  individual  con- 
stellations, to  drift  away  through  space  in  various  directions, 
and  with  astonishing  velocity ;  and  (2)  the  wonderful  fact  that 
the  nebulse  appear  coincident  with  star-groups   to  an  extent 
which   demands  some  special   explanation.     It  was  no  easy 
matter  to  demonstrate  these  points  in  the  brief  course  of  one 
hour's    lecture,  and  farther  to  justify  the  hypothesis  which 
explains  the  second  phenomenon.     Yet  it  seems  to  us  that  Mr. 
Proctor  went  very  far  toward  convincing  his  audience  on  all  the 
points  he  undertook  to  discuss.  We  willingly  admit  that  some  of 
his  ideas  in  connection  with  the  relation  between  the  brilliancy 
of  certain  stars  and  the  proximity  of  nebulae  in  the  southern 
hemisphere,  were  unsatisfactory ;  but  we  may  readily  imagine 
that  with  more  time  at  his  disposal,  Mr  Proctor  would  have 
gone  farther  to  demonstrate  his  opinions  on  this  subject.    But, 
in  so  far  as  concerns  the  two  other  problems  stated  and  the 
theory  of  nebular  attraction,  which  hinges  on  the  second  of 
them,    there  is,   to    our  mind,  nothing  to  overthrow  the  lec- 
turer's propositions.     If  anything  could  better  carry  conviction 
to    the    minds   of    those    unbiassed   by  previously-cherished 
doctrines,  it  was  the  admirable  series  ■  of  photographed  star 
maps   which,  by  means  of  the  electric  lantern,  Mr.  Proctor 
exhibited  on  Friday  night  last.     As  one  or  two  of  them  passed 
in  succession  before  our  eyes,  it  seemed  as  though  they  might 
be   educed    in    support    of     other     hypotheses    than    those 
promulgated    on    the    occasion.      But   as   others  followed,  it 
became  clear  that   the    lecturer  kept  his   best  forces  in  re- 
serve, for  it  was  impossible  to  avoid  perceiving  the  tendency 
of  the   stars   en  masse  to   drift   toward-  one  hemisphere  from 
the    other,  and  also   the    singular    manner     in    which    the 
nebulaB  became  grouped   round   certain  clusters  or  constella- 
tiotis.     The  fact  that  in  some  of  the  more  strongly  marked 
nebulae  the  stars  wefe  alttiost  delusively  confined  to  the  area 
of  millcy  matter,  leaving  great  blank  rifts  of  stellar  space-dark- 
ness; and  tbrther,  that  stars  of  marked  brilliancy  were  frequently 
associated  with  the  nuclear  parts  of  the  nebulae,  were  points  too 
strongly  in  favour  of  Mr.  Proctor's  notions  not  to  be  seized  by 
even  the  best  initiated  in  astronomy;  and  if  we  may  judge 
from  the  way  in  which  these  were  received  by  the  audience, 
Mr.  Proctor  must  be  highly  gratified  with  the  result. 


The  photographs  which  Mr.  Proctor  exhibited  correspond, 
we  presume,  with  some  of  the  new  maps  he  and  Mr.. Brothers 
are  about  to  publish ;  and,  if  so,  we  cannot  but  say  that  the 
astronomical  world  has  a  rare  treat  in  store  for  it.  A  few  of 
the  absurdities  of  the  older  terminology  have  judiciously  been 
excised,  and  a  plan  of  arrangement  has  been  adopted  which 
enables  the  amateur  to  study  the  constellations  easily,  and  yet 
with  accuracy ;  and  thus,  once  more,  Mr.  Proctor  has  triumphed, 
not  only  as  an  original  observer  of  persevering  enterprise  and 
surprising  acuteness,  but  as  one  of  the  best  popular  teachers  of 
astronomy  which  the  century  has  produced. 


THE  WEEK. 


-•«•• 


Sinoe  opening  this  department,  we  hare  reeeiTed  eo  maoh  aatittanee  from 
friendly  oorreBpondenta  in  different  parts  of  the  world,  that  we  are  led  to 
believe  that  our  readers  maj,  with  Tory  little  trouble  to  themselves,  aid  os 
in  making  *'  The  Week  **  a  most  oomprehensire  record  of  current  events  in 
the  scientific  world.  We  therefore  appeal  to  all  our  friends  to  lend  us,  not 
merely  their  *'  ears/'  bnt  their  hands,  and  to  send  us  any  weekly  "jottings  " 
of  interest  relative  to  matters  occurring  in  their  neighbourhood.  ''The 
smallest  contribution"  will  be  accepted,  and,  seriously,  the  briefer  and  more 
terse  the  notm  are  the  better.  Secretaries  of  societies,  metropolitan  and 
provincial,  librarians,  eoraton,  leotnrersj  and  teachers,  may  all  do  something 
in  their  torn.  — .«^ 

CONTEMPORARY,  which  takes  a  pride  in  its 
accuracy  with  reference  to  matters  of  scientific 
news,  has  stated  without  qualification  that  Pro- 
fessor Agassiz  is  still  seriously  ill.  As  this 
rumour  may  distress  some  of  the  professor's  numerous 
friends  in  this  country,  we  thitk  it  well  to  state  that  it  must 
be  accepted  with  considerable  modification.  Our  American 
correspondent,  writing  from  Cambridge,  Massachusetts,  U.S., 
under  date  of  the  2l8t  ult.,  informs  us  that  the  professor  is 
"  recovering  from  his  long  and  serious  illness.  He  is  able  to 
walk  out  a  little  on  pleasant  days,  though  still  very  weak." 
This  is  better  news  than  that  of  our  contemporary's. 

At  the  meeting  of  the  Royal  Society  on  Thursday,  an- 
nouncement was  made  of  the  following  list  of  fifteen  names  of 
candidates  selected  from  the  total  number  of  fifty -three  whom 
the  council  recommend  for  election,  viz.: — William  Froude, 
C.E.;  E.  H.  Greenhow,  M.D.;  J.  Jago,  M.D.;  N.  Story-Mas- 
kely ne,  M.A. ;  M.  T.  Masters,  M.D. ;  Professor  A.  Newton,  M. A. ; 
Andrew  Noble;  Captain  Sherard  Osborne,  R.N. ;  Rev.  S. 
Parkinson,  B.D. ;  Captain  R.  M.  Parsons,  R.E. ;  W.  H.  Ran- 
some,  M.D.;  Robert  H.  Scott;  G.  F,  Verdon,  C.B.;  A. 
Yoelcker,  Ph.D. ;  S.  Wilks,  M.D.  The  election  is  fixed  for 
June  2nd. 

On  Saturday  last  the  members  of  the  Geologists'  Association 
and  students  of  University  College,  accompanied  by  Professor  J. 
Morris,  visited  Lewisham  and  the  neighbourhood,  a  classical 
•locality  for  the  study  of  Tertiary  geology.  The  beds  exposed 
at  the  brick-pits  exhibit  the  white  chalk  with  its  cover  of  green- 
coated  flints,  overlaid  by  the  ash-coloured  Thanet  sands  of 
marine  origin,  and  these  succeeded  by  beds  of  rolled  pebbles 
and  clay,  over  which  occur  the  fluvio-marino  strata  of  the 
Woolwich  series,  consisting  of  beds  of  cyrena,  melania,  &c. 
with  an  intercalated  bed  of  oysters ;  over  these  are  clays  with 
leaves,  lignite  and  carbonaceous  layers,  with  fragments  of  wood 
pierced  by  the  teredo,  and  much  iron  pyrites  and  selenite. 
Above  these  fiuviatile  strata  is  a  bed  of  pebbles,  at  the  base  of 
the  marine  deposit  of  the  London  clay  with  its  characteristic 
septaria.  The  surface  features  of  the  district  were  also  noticed 
as  due  to  the  nature  of  the  strata,  the  faultings,  and  subse- 
quent denudation  they  have  undergone.  These  excursions  of 
Professor  Morris's  have  now  become  deservedly  popular,  and  we 
cannot  offet  "our  geological  readers  better  advice  than  to  join 
one  of  them  at  the  earUest  opportunity. 

W*  learn  from  our  contemporary  the  Engineer  that  Mr. 
Charles  Dion,  of  New  York,  proposes  to  place  an  app&ratas  on 
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board  of  steamen  and  other  TesselB,  so  arranged  as  to  soand  an  > 
alarm  on  approaching  the  vicinit/  of  an  iceberg.  The  deWce  is 
arranged  on  the  bottom  of  the  vessel,  and  is  of  sach  a  nature 
that  when  the  keel  strikes  anj  very  cold  stratum  of  water  the 
alarm  is  sounded.  It  is  well  known  that  icebergs  refrigerate 
the  water  around  them  to  a  considerable  distance.  Mr.  Dion's 
instroment  will  exhibit  the  exact  temperature  of  the  water 
below  the  vessel  at  all  times,  and  maj  prevent  such  dire 
calamities  as  that  which  befel  the  City  of  Boston  steamer,  sup- 
posed to  have  been  destroyed  by  floating  ice. 

A  PETITION  is  now  being  handed  about  for  signature,  asking 
that,  in  future  legislation,  facilities  may  be  afforded  for  the 
admission  of  women  on  equal  terms  with  men  to  medical 
diplomas,  and  to  the  means  of  medical  education.  We  cannot 
help  thinking  that  in  taking  this  step  the  strong-minded  women 
of  these  days  are  justifying  the  Saturday  Review's  epithet  of 
the  "  Shrieking  Sisterhood." 

A  sociZTT,  termed  the  Boyal  Geological  Society  of  Italy, 
has  been  recently  established  under  the  auspices  of  the  Minister 
of  Agricnlture,  Industry,  and  Commerce,  and  has  for  its  object 
the  detailed  investigation  of  the  geological  structure  of  the 
country  as  bearing  upon  its  industry,  and  the  preparation  of  a 
geological  map.  It  is  under  the  direction  of  Professor  J.  Gocohi 
(President),  Professors  Gastoldi  and  Meneghini,  F.  Giordano, 
Inspector  of  Mines,  assisted  by  other  Italian  geologists. 
Three  numbers  of  the  Bnlletin  have  been  issued,  the  first 
containing  both  original  articles  and  abstracts  from  other 
geological  journals.  The  first  number  contains,  besides  the 
objects,  rules,  and  arrangement  of  the  Society,  a  notice  of  the 
geological  structure  of  the  Central  Apennines,  by  Professor  A. 
Zittel,  of  Munich,  with  a  section  showing  the  relation  of  the 
Macigno,  Scaglia,  and  Fncoid  schists  to  the  underlying 
Neocomian,  Tithonian,  and  Jurassic  strata,  and  a  comparative 
table  of  these  formations  of  the  Central  Apennines  with  those 
of  the  Lombard  and  Venetian  Alps,  Northern  Tyro},  and 
Tuscany.  A  short  notice  follows  on  the  human  remains  found 
some  years  since  onCerboli,a  small  desert  island  between  Tuscany 
and  the  Isle  of  Elbtf.  The  second  and  third  numbers  contain 
a  long  article  on  the  stratified  rocks  of  the  Island  of  Elba,  by 
Professor  Cocchi,  accompanied  by  sections  showing  the  position 
of  the  iron  ores ;  an  abstract  of  a  paper  on  the  geology  of  the 
Lake  of  Lugano,  by  MM.  Negri  and  Spreafico,  and  mineralo- 
gical  notices  by  Professor  Bechi  on  the  composition  of  selagite, 
— Sp. gr. 316 H 2-5.  Comp.  SiO,  408,  Al,  0,  221, Pe,  0, 210. 
CaO  5-6,  MgO  0-5.  KO  6-9,  Fl  08,  H,  O  3-5.,— and  of  a  Prehni- 
toid  rock,  both  from  Monte-catini,  on  Beryl  from  Elba,  and 
black  Tourmaline  from  the  Island  of  Giglio.  Besides  these, 
there  are  abstracts  of  papers  translated  from  other  journals, 
"  On  the  Marine  Miocene  Fauna  of  Upper  and  Central  Italy,'' 
by  Dr.  Manzoni,  and  "  On  the  Eruptive  Bocks  of  the  Tuscan 
Maremma,"  by  G.  vom  Bath,  as  well  as  bibliographical  notices 
of  works  bearing  on  the  geology  of  Italy,  and  other  short 
papers. 

The  next  meeting  of  the  South  London  Photographic 
Society,  which  will  be  held  on  Thursday,  will  be  devoted  to  the 
exhibition  of  photographs,  and  conversation  thereon.  Members 
and  their  friends  are  requested  to  attend,  and  to  do  all  they 
can  to  make  this  little  annual  exhibition  as  interesting  as 
heretofore. 

The  general  meeting  of  the  Iron  and  Steel  Institute  will  be 
held  at  the  Westminster  Palace  Hotel  to-day,  under  the  pre- 
sidency of  the  Duke  of  Devonshire.  After  the  transaction  of 
some  routine  business,  the  papers  read  by  Mr.  Menelaus,  Mr.  G. 
H.  Benson,  and  Mr.  T.  Whitwell,  at  the  December  meeting, 
will  be  discussed.  Mr.  Charles  M.  Palmer  will  then  read  a 
paper  on  "  Iron  as  a  Material  for  Shipbuilding,  and  its 
Influence  upon  the  Commerce  and  Armament  of  Nations." 
A  paper  will  also  be  read  by  Mr.  Gillott,  of  Normanton,  on 
''  Designing  Bails."     Both  these  papers  will  be  open  for  dis- 


cussion. In  the  evening  the  president  and  council  will  receive 
the  members  at  the  Westminster  Palace  Hotel.  On  Thursday 
the  members  and  their  friends  will  proceed  down  the  river  in 
a  special  steamer,  for  the  purpose  of  inspecting  the  arsenal  and 
gun  factory.  They  will  afterwards  lunch  at  the  Ship  Tavern, 
Greenwich. 

It  is  reported,  in  the  Moniteur  Beige  of  the  30th  nit,  that 
Dr.  Lordat,  Honorary  Professor  of  the  XJniveraity  of  Montpd- 
b'er,  has  died  there,  at  the  advanced  age  of  98  years.  The 
deceased  took  the  degree  of  M.D.,  at  the  nniversifyjast  named* 
in  1797,  and  for  a  series  of  years  he  occupied  the  poatof  Boyea 
de  la  Faculty  de  M^ecine,  and  was  among  the  best  teachers 
and  the  most  expert  medical  practitioners  that  university  has 
possessed.  The  deceased  resigned  his  active  duties  some  ten 
years  ago,  retaining  the  titles  simply  honorary.  Dr.  Lordat 
was  a  staunch  supporter  of  the  doctrine  of  vie  vUcdiSf  and 
adverse  to  the  explanation  of  the  phenomena  of  life  by  merely 
physical  or  chemical  action.  He  has  published  a  great  many 
excellent  medical  works,  and  was  (not  only  at  Montpellier,  but 
in  the  whole  of  Southern  France)  a  physician  whose  aid  and 
advice  were  esteemed  of  great  value.  Bib  valuable  library, 
including  that  of  the  late  savant,  Barthez,  has  been  bequeathed 
by  him  to  the  Medical  Faculty  of  the  Univeraity  above  named. 

Db.  B.  Ca&T£B  Mopfatt  has  published  his  address  to  the 
electors  (trustees  and  managers)  of  the  chair  of  Chemistiy  in 
Anderson's  University.  He  seeks  to  obtain  the  post  vacant 
by  the  death  of  the  late  Professor  Penny,  and  refers  to  many 
claims  which  he  possesses  for  the  office  in  question. 

The  Board  of  Trinity  College,  Dublin,  by  a  decree  dated  the 
19th  of  March  last^  has  founded  forty  exhibitions,  of  tiie  annual 
value  of  £25  each.  These  exhibitions  are  intended  to  aid 
deserving  students  in  the  prosecution  of  their  undergraduate 
course,  and  will  be  awarded  by  competitive  examination.  They 
can  be  held  for  a  term  of  two  years,  or  less  if  the  answering  is 
not  sufficiently  good. 

The  Food  Jowmal  gives  some  interesting  statistics  in  re- 
ference to  the' food  of  the  Belgian  Miners.    According  to  the 
reports,  which  it  takes  as  authentic,  the  Belgian  miners  eat  21b. 
of  bread  per  day,  about  2  oz.  of  butter,  1  oz.  of  coffee  and 
chicory  mixed ;  while  for  dinner  they  have  in  the  evening  a 
portion  of  vegetables  mixed  with  potatoes,  weighing  at  the 
most  \\  lb.    They  have  meat  on  Sundays  and  festivals,  but 
during  the  week  they  drink  neither  beer  nor  other  fermented 
liquors.     Coffee  is  their  only  beverage.     Yet  these  workmen 
are  hardy  and  healthy.     It  is  not  the  coffee  which  sustains 
them,  for  it  constitutes  but  l-35th  of  the  nutritious  properties 
of  their  aliment,  though  M.  de  Gasparin,  in  a  paper  read  aome 
years  ago  before  the  French  Academy  of  Sciences,  attempted 
to  prove,  from  certain  tables,  that  the  waste  in  liquid  excretion 
is  less  where  coffee  is  drunk  than  at  other  times.     The  miners* 
coffee  is  not  like  the  French  cafe  au  lait,  for  it  has  but  l-l(Hh 
part  of  milk  in  it ;  he  drinks  several  pints  in  the  day,  and  eats 
only  bread  and  butter  until  the  vegetoble  meal  of  the  evening. 
The  albuminous  substance  which  enters  into  the  rations  of  the 
Belgian  miner  is  thus  reduced  from  23  grammes  to  15  grammes 
of  azote.     This  is  less  nutritious  even  than  the  diet  of  tiie 
monks  of  La  Trappe  at  Aiguebelle.    Here  is,  therefore,  proof 
that  life  and  health  can  exist  throughout  a  whole  population 
with    less   nutritive   substance  than  is  generally  considered 
necessary. 

The  annual  conversazione  of  the  Society  of  Arte  came  off  on 
Wednesday  evening  last  at  the  South  Kensington  Maseorn. 
and  was  in  every  respect  a  decided  success.  About  6/)00  of 
the  members  and  their  friends  were  present.  The  company 
were  received  from  eight  till  a  quarter  to  ten  by  Lord  TLsarj 
Lennox,  M.F.,  chairman  of  Council.  At  ten  o'clock  thdr 
Boyal  Highnesses  the  Prince  of  Wales,  President  of  the 
Society,  and  the  Princess  of  Wales,  attended  by  the  Oonateai 
of  Morton  and  Colonel  Teesdale,  arrived  at  the  garden 
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(o  the  Maseam,  and  were  received  bj  Lord  Henry  Lennox,  M.F., 
chairman  of  Gonncil,  and  other  Yice-Presidents,  members  of 
Gonncil,  and  officers  of  the  Society.  The  Princess,  escorted 
by  Lord  Henry  Lennox,  and  followed  by  the  Prince,  who  gave 
his  arm  to  the  Dochess  of  St.  Alban's,  then  led  the  procession 
through  the  building  by  way  of  the  Sooth  Court,  the  North 
Court,  the  Raphael  Cartoon  Gallery,  the  Sheepshanks'  Gal- 
leries, and  the  Competition  Gallery,  to  the  Prince  Consort's 
Oallery,  which  was  especially  set  apart  for  their  Boyal  High- 
nesses and  their  invited  guests,  and  where  they  were  received 
by  their  Serene  Highnesses  the  Prince  and  Princess  Edward 
of  Saze  Weimar. 

From  Professor  Frankland's  "  Beport  on  the  Quality  T)f  the 
Metropolitan  Water-supply  during  the  Month  of  April,"  it 
appears  that  the  waters  of  all  the  companies  were  clear  and 
transparent  when  drawn  from  the  mains.  The  amount  of  solid 
impurities  was  much  less  than  usual,  probably  owing  to  the 
remarkable  absence  of  the  customary  April  showers,  which 
wash  surface  impurities  into  the  rivers  and  streams. 

At  the  meeting  of  the  Highland  and  Agricultural  Society 
of  Scotland  the  other  day,  Mr.  Menzies  laid  before  the  meet- 
ing a  pamphlet  entitled  "  Suggestions  for  Increasing  the  Sup- 
ply of  Spring  Water  at  Malta,  and  Improving  its  Climate," 
by  David  Milne  Home,  LL.D.,  chairman  of  the  Council  of  the 
Scottish  Meteorological  Society.  Tn  noticing  the  action  taken 
by  the  Gk)vernments,  &o.,  of  different  countries  to  encourage 
proprietors  to  plant  woods,  Mr.  Milne  Home  thus  notices  the 
efforts  made  by  the  society: — "In  Scotland,  it  having  been 
considered  desirable  to  encourage  extensive  planting  for  the 
sake  of  shelter,  and  also  of  providing  useful  timber,  the  High- 
land and  Agricultural  Society  bestowed  prizes,  which  com- 
menced  so  far  back  as  the  year  1810,  and  still  continue.  These 
prizes  have  been  of  different  kinds — sometimes  several  gold 
medals,  yearly  distributed,  containing  suitable  inscriptions; 
sometimes  pieces  of  plate,  each  of  the  value  of  ten  guineas. 
These  prizes  are  awarded  to  proprietors  who  have  planted  the 
largest  quantity  of  trees  of  suitable  kinds.  The  result  has  been 
to  lead  to  the  extension  of  forests,  especially  in  the  Highlands." 

Two  grand  flower  shows  will  be  held  at  the  Crystal  Palace 
on  Saturdays,  May  2l8t  and  June  11th,  to  both  of  which  will 
be  added  new  features  in  the  way  of  classes  specially  intended 
to  encourage  the  skill  of  amateurs  in  the  culture  and  arrange- 
ment of  flowers.  The  annual  Bose  Show  will  be  held  on 
Saturday,  June  25th,  and  a  magnificent  display  of  some  thou- 
sands of  roses  in  pots  will  be  made  by  Mr.  W.  Paul,  of  Waltham 
Cross,  in  one  of  the  corridors  overlooking  the  grounds,  from 
May  28th  to  June  4th.  We  learn  also,  from  the  Ga/rdenera* 
Chronicle^  that  it  is  proposed  to  establish  a  society  specially 
for  the  encouragement  of  the  growth  of  florists'  flowers.  The 
new  society  is  not  intended  to  be  in  any  way  antagonistic  to 
existing  societies.  Among  the  first  things  proposed  is  the 
restoration  of  the  autumn  show  at  the  Crystal  Palace.  It  is 
understood  that  the  Directors  of  the  Palace  will  give  liberal 
assistance  to  the  scheme.  Those  desirous  of  joining  the  society, 
or  taking  part  in  its  operation,  should  address  themselves  to 
the  Ber.  H.  H.  Dombrain,  Westwell  Yicarage,  Ashford,  Kent. 

The  BailAi  TeUffi'aph  can  hardly  lay  claim  to  being  con- 
sidered a  scientific  paper,  but  for  all  that,  its  writers  might  be 
assumed  to  be  so  f^  conversant  with  matters  of  science  as 
**  Dr.  Brewer's  Guide"  or  "  Joyce's  Scientific  Dialogues"  might 
enlighten  them.  We  are,  therefore,  somewhat  surprised  at  some 
remarks  which  appear  in  Monday's  issue.  In  a  short  article, 
in  wbicb  an  accident  is  described  which  occurred  to  some 
peasants  in  Ireland,  owing  to  their  applying  a  light  to  a  barrel 
of  paraffin  oil,  the  writer  observes: — "It  is  quite  possible 
that  these  'natives'  never  saw  mineral  oil  before,  and  they 
might  have  been  pardoned  for  not  expecting  an  explosion ;  but 
surely  the  moat  ignorcmt  peasant  in  Ireland  must  Jcnow  thai 
any  oU  vnU  take  fire  from  flame,  and  that  to  bring  a  lighted 


splinter  near  the  cask  was,  at  least,  to  risk  its  total  loss."  We 
congratulate  the  Daily  Telegraph  on  its  latest  achievement  in 
physics.  We  certainly  had  no  idea,  till  now,  that  *'  any  oil  will 
take  fire  from  flame,"  but  our  contemporary  is  too  well  informed 
a  journal  to  admit  of  any  further  doubt  on  our  part ! 

Who  first  hit  upon  the  idea  of  taking  photographs  in  natural 
colours  P  This  question  is  not  unlikely  to  be  discussed  just 
now,  as  M.  Niepce  de  St.  Victor  has  pasded  from  among  us. 
An  answer  is  partly  given  to  it  by  M.  Lacon,  who,  according 
to  the  Photographic  News,  makes  the  following  statement : — 
In  1848  M.  E.  Becquerel  discovered  a  means  of  producing  the 
colours  of  the  solar  spectrum  upon  a  silver  plate  prepared  witk 
chloride  of  silver.  M.  Niepce  saw  in  this  fact  a  realization  of 
what  he  had  dreamt  of— the  production  of  photographs  in  their 
natural  colours.  He  took  for  the  basis  of  his  experiments  the 
facts  demonstrated  by  M.  E.  Becquerel,  and  founded  upon 
them  a  series  of  researches  and  experiments  upon  coloured 
flames,  which  are,  or  should  be,  well  known  to  the  readers  of 
photographic  scientific  literature. 

Pagfessob  Laycock,  in  opening  his  summer  dass  yesterday 
week,  referred  to  the  criticisms  which  had  been  made  on  certain 
of  his  remarks  on  the  subject  of  medical  education  of  women 
at  the  recent  meeting  of  the  University  Council ;  and  said  that 
he  had  never  stated  that  it  was  necessary  to  inquire  into  the 
moral  character  of  any  lady  who  had  attended,  or  who  in  future 
might  attend,  the  University  as  medical  students,  but  that 
there  were  possibilities  in  the  future  that  might  render  such  an 
unpleasant,  dangerous,  and  delicate  proceeding  necessary.  As 
we  last  week  published  Professor  Laycock's  strictures  on  the 
proposed  reform,  we  think  it  just  to  quote  the  above  remarks 
also. 

We  believe  that,  after  all,  a  limited  number  of  press-tickets 
have  been  issued  for  a  view  of  the  ceremony  of  the  inaugura- 
tion of  the  new  buildings  of  the  University  of  London.  The 
opening  takes  place  to-day,  and  the  arrangements  for  the  occa- 
sion are  as  follows : — ^Visitors  will  be  admitted  into  all  the 
rooms  except  the  Theatre  and  Senate-room.  The  latter  will 
be  reserved  for  the  members  of  the  Senate  and  their  friends, 
but  all  ladies  who  have  passed  the  examinations  at  the  Univer- 
sity, six  or  eight  in  number,  will  probably  also  be  admitted. 
All  doctors  and  masters  of  tiie  faculties,  being  members  of 
Convocation,  who  applied  within  the  prescribed  time,  and  also 
bachelors  who  graduated  previously  to  1856,  will  be  accommo- 
dated in  the  Theatre.  As  many  as  600  tickets  have  been  issued 
to  members  of  Convocation,  and  550  to  ladies.  This  being  a 
State  occasion,  all  graduates  will  appear  in  academical  costume. 
On  arrival  at  the  University  buildings,  her  Majesty  will  pass 
through  the  various  rooms  to  the  Theatre,  where  the  Chan- 
cellor of  the  University  will  present  an  address,  and  refer  to 
the  foundation  of  the  University,  its  objects  and  principles. 
The  Prince  and  Princess  of  Wales  and  the  Princess  Louise  are 
expected  to  be  present ;  Mr.  Gladstone,  the  President  and  two 
previous  Presidents  of  the  Board  of  Works,  the  Chancellor  and 
Vice-Chancellor  of  every  British  university,  the  presidents  of 
the  six  societies  which  are  to  be  accommodated  at  Burlington 
House,  the  Presidents  of  the  College  of  Physicians  and  the 
College  of  Surgeons,  the  Lord  Mayor,  and  many  other  repre- 
sentative personages.  The  band  of  the  Grenadier  Guards  will 
play  during  the  morning,  and  it  is  expected  that  there  will  be 
a  fine  display  of  flowers  from  Kew  Gardens.  Visitors  are 
requested  to  be  in  their  seats  as  soon  after  ten  o'clock  as 
possible. 

At  a  recent  meeting  of  the  Common  Council  of  the  City  of 
London,  Dr.  Sanders  moved  the  adoption  of  the  report  of  a 
select  committee,  in  relation  to  the  erection  of  the  new  library 
and  museum  in  Basinghall-street,  for  which  the  corporation 
passed  a  vote  of  £25,000.  The  report  submitted  for  the  ap- 
proval of  the  Court  plans,  designs  and  model  for  the  erection 
of  the  new  library  and  museum,  and  recommended  that  proper 


4S0 


8CIEKTIPIC   OPINION. 


(Ifi7  11,  1870. 


rjtw  Ibr  the  arelnTef  of  tlM  corporation  shovld 
le  pr::>«i^iai  in  a  p<>rtk«  of  th«  baMmeot  of  the  bonding,  at 
as  «iei»at«d  expeiue  of  not  ezccediiig  £2/y>X  TIm  baildlcg 
ci»a>i  be  ct^Iized  ^  the  gueaU  of  ihe  Lord  Major  upon 
iUte  rjeamoDB,  and  thoa  tb^  woald  oaTO  £li*/y/j,  which  had 
beea  tbiovn  avaj  nnee  the  eommenceinent  of  tbe  praent 
ecaiasy.  If  tbe  eorporatioa  were  deatined  to  be  deatroyed, 
tt^  woaJd  bare  is  tbe  mew  Hbrarf  aad  moaeom  aaoiber 
work  of  pablie  atiH^  aad  beaat j  to  pobt  to  as  tbe  work  ci 
ihek  baiadei    Tbe  sotioa  waa  earned  Qnaninioaalj. 

Thk  BUI  iaeorporating  tbe  iDdosirial  ExbiHtioa  Compasj, 
wbidk  waa  oigaasEed  in  Xew  York  to  erect  a  permanent 
Cfjital  Pakee^  baa  paaMd  tbe  Aatenblj,  and,  baving  already 
paaMd  tbe  Senate,  only  reqnirea  tbe  goremor's  eignatare  to 
beeoBM  a  bnr.  Tbe  project  if  one  of  great  magnitude,  and 
aa  tbe  capital — feren  milliona — ie  laid  to  be  already  paid  np, 
promiaea  to  be  broof^t  rapidly  to  completion.  It  is  said  that 
tbe  boilding  la  to  be  a  permanent  one,  and  after  the  exhibi- 
tion ia  orer  will  be  deroted  to  tbe  nses  of  a  coneenratory, 
botaaical  and  zoological  gardens,  and  to  tbe  general  education 
of  tbe«aas<e> 

With  mncb  pain  we  bare  to  announce  tbe  death  (owing 
to  angina  pectoris,  complicated  by  organic  disease)  of  Sir 
James  Simpson,  tbe  late  distingnisbed  Professor  of  Midwifery 
In  tbe  Unirersity  of  Edinburgh.  To  Sir  James  belongs  the 
merit  of  baring  introduced  the  administration  of  chloroform  in 
cases  of  operation  and  parturition — in  the  latter,  after  much 
ecclesiastical  opposition  from  a  certain  section  of  tbe  Low 
Church.  Sir  James  was  not  only  a  distinguished  member  of 
tbe  profession,  but  was,  in  every  sense  of  the  word,  a  scientific 
man.  His  researches  in  archseology  alone  would  have  been 
sufficient  to  gire  him  a  very  high  status  as  a  philosopher.  In 
erery  sense  of  the  word  we  may  say  of  him,  as  of  Wolsey,  "  He 
was  a  scholar,  and  a  ripe  and  good  one."  Sir  James  was  born 
in  1811,  and  was  appointed  in  1840  to  the  Professorship  of 
Midwifery  in  tbe  Unirersity  of  Edinburgh,  for  bis  discoveries 
in  connection  with  chloroform,  which  are  well  known.  Nu- 
merous honours  were  conferred  upon  him.  Among  these  it 
may  be  mentioned  that  in  1853  he  was  elected  Foreign  Asso- 
ciate of  the  French  Academy  of  Medicine ;  in  1856  he  was 
awarded  the  Montyon  Prize  of  2,000f.  by  the  French  Academy 
of  Sciences.  About  ihe  same  time  he  receired  the  Knighthood 
of  the  Boyal  Order  of  St.  Olaf,  from  King  Oscar,  of  Sweden. 
In  1866  he  was  created  a  baronet;  in  the  same  year  he  re- 
ceired the  honorary  degree  of  D.G.L.  from  Oxford.  In  October 
last  be  was  presented  with  the  freedom  of  the  city  of  Edin- 
burgh, in  "  recognition  of  bis  scientific  researches  and  applica- 
tions of  science  to  the  alleviation  of  human  sufferiug."  Tbe 
opening  number  of  tbe  new  series  of  our  contemporary,  The 
Period,  contains  the  foUowiug  graceful  epitaph : — 

**  Through  thee  has  often  Death  been  oaptive  ta*en 
By  his  twin  brother.    Thee  the  angels  keep  ! 
Thou  gayest  ns  a  new  sleep  in  our  pain, 
And  thou  hast  passed  to  the  old  pamless  sleep." 

TiTE  observatory  of  Sir  Isaac  Newton  being  in  the  market 
for  the  comparatively  small  sum  of  500  guineas,  it  is  proposed, 
says  the  Builder,  to  raise  that  sum  by  public  subscription,  and 
present  the  building  to  the  British  nation  either  at  South 
Kensington  or  elsewhere.  Some  American  speculators  are  also 
said  to  be  desirous  of  purchasing  tho  observatory. 

Thb  old  buildings  of  the  University  of  Glasgow  ceased  to 
exist  for  academic  purposes  on  Friday,  the  29th  ult.,  when  the 
winter  session  closed.  The  next  session  will  open  in  the 
magnificent  new  edifice  at  Gilmore-bill,  which  has  been  erected 
at  a  cost  of  £250,000,  of  which,  to  the  great  credit  of  the 
Glaswegians,  not  more  than  £3,000  remains  to  be  subscribed. 

A  SUM  of  about  £990  has  been  raised  for  the  Veitch  memorial, 
and  a  general  meeting  of  the  subscribers  will  be  held  to  receive 
the  report  of  the  central  committee,  and  to  determine  finally  on 


tbe  applicatioB  of  the  funds,  as  soon  as  tbe  necessary  arrange- 
ments can  be  completed.  Tbe  G^xrdener$*  Chronicle  suggests 
that  a  day  near  tbe  date  of  one  of  tbe  principal  exhibitions  may 
be  found  convenient  to  snbecriben  who  may  wish  to  attend* 

Sn  Tboxab  Waibov,  who  may  be  legardsd  as  tbe  father  of 
tbe  aiedieal  profcasioa,  is,  we  are  glad  to  states  fiast  reooreriiig 
froialus  last  aeriooa  illness. 

A  iCEmxG,  in  reference  to  the  Horticultural  division  of  tbe 
forthcoming  annual  International  Exhibitions,  will  take  place 
on  Friday,  May  13,  in  tbe  GouncQ-room  of  tbe  Boyal  Horti- 
cultural Society,  when  tbe  attendance  of  exhibitors  is  especially 
requested.  Tbe  Bight  Bev.  the  Lord  Bishop  of  Winchester, 
Yice-PresideBt  of  the  Society,  will  take  the  ebair  at  twelve 
o'dodc  preciady. 

UUomo  fieOa  Seienza  is,  according  to  the  AtheruBum^  tbe 
title  ci  Signer  Stefanoni  Lnigi's  translation  of  Herr  Lndwig 
Biichner^s  recent  work  on  Man's  Place  in  Science. 

A  Fnnt  work  on  European  Spiders  has  just  been  issued  at 
Upsala.     Singularly  enough,  it  is  printed  in  English. 

Thb  Commissioners  of  Sewers  for  tbe  City  of  London  are 
showing  a  worthy  desire  to  solve  the  pavement-problem, 
especially  as  to  tbe  value  of  asphalt.  More  than  two  years 
since  an  admirable  piece  of  granite  pavement,  fixed  by  asphalt, 
instead  of  by  lime  and  sand,  was  laid  in  Duke-street,  Smith- 
field,  and  tbe  experience  gained  there  seems  to  prove  it  to  be 
the  best  adapted  to  sustain  tbe  heavy  and  severe  traffic  of  tbe 
London  streets.  For  two  years  it  sustained  tbe  Hdbom 
traffic,  which  now  passes  over  tbe  Viaduct,  and  not  a  single 
stone  has  shown  the  slightest  appearance  of  wear  or  displace- 
ment. A  further  portion  is  now  being  laid  down  inside  Temple- 
bar.  Tbe  merits  of  asphalt  pavement  are,  that  it  gives  clean 
streets  in  winter  by  preventing  tbe  pumping-up  of  mud  from 
between  tbe  stones,  which  the  old  system  favours,  and  also 
prevents  dust  in  summer  by  stopping  up  the  source  whence  the 
dust  comes.  The  sewers  will  also  be  relieved  of  an  immense 
amount  of  solid  detritus  coming  from  this  source.  Asphalt 
being  impervious  to  water,  the  bed  will  always  keep  dry  and 
intact.  Credit  is  due  to  Mr.  Fedler  for  having  brought  it  into 
use  in  London. 

Belativb  to  the  establishment  of  tbe  new  Physical  Chair  at 
Cambridge,  a  most  important  discussion  was  held  on  Saturday 
afternoon,  at  a  meeting  of  the  Senate  in  the  Arts'  School,  upon 
the  means  of  raising  funds  to  meet  the  wants  of  tbe  University 
and  the  Colleges,  rather  than  between  parties  in  tbe  Senate. 
Tbe  want  of  more  teaching  of  physical  science  has  long  been 
urged,  and  upon  the  recommendation  of  a  Syndicate  last  year 
that  a  new  chair  should  be  founded  and  other  appliances  pro- 
vided for  this  purpose,  the  Syndicate,  whose  report  was  dis- 
cussed to-day,  were  appointed  to  consider  mainly  how  tbe  funds 
for  this  and  other  wants  of  the  University  were  to  be  raised. 
They  soon  agreed  that  tbe  funds  could  come  only  firom  the  Col- 
leges, and  consequently  a  representative  from  every  College  was 
put  upon  the  Syndicate ;  and  they  then  sent  round  to  all  the 
Colleges  a  statement,  unanimously  signed,  in  which,  after  men- 
tioning tbe  inadequacy  of  the  income  of  the  University,  they 
recited  the  recommendation  of  the  Boyal  Commission  (1852) 
that  a  "  contribution  should  be  made  from  the  corporate  funds 
of  the  several  Colleges  towards  rendering  the  course  of  public 
teaching,  as  carried  on  by  tbe  University  itself,  more  effieient 
and  complete ;  "  and  the  statute  proposed  to  every  College  by 
the  Executive  Commission  of  1856,  though  accepted  by  four 
only,  providing  for  the  payment  to  the  University,  so  aoon  aa 
tbe  statute  should  be  tbe  law  of  all  the  Colleges,  of  5  per  cent. 
on  the  distributable  income  of  each  College,  and  urged  a  voloa- 
tary  agreement  for  a  scheme  of  contribution  applicable  to  all 
Colleges.   They  proposed  that  the  fund  so  raised  should  be  held 
in  trust  for  providing  or  increasing  the  stipends  of  certain  pro- 
fessorships, under  conditions  as  to  election,  residence,  i^n4  ttiQ 
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delivery  of  lectures ;  for  some  subordinate  teachers,  buildings, 
apparatus^  and  other  purposes  connected  with  the  public  teach- 
ing of  the  University.  They  suggested  three  plans — Firstly,  a 
contribution  of  3  per  cent,  upon  the  distributable  incomes  of 
the  Colleges ;  or  secondly,  one  of  15  per  cent,  upon  the  annual 
incomes  of  such  masters  and  fellows  of  Colleges  as  may  be 
non-resident ;  or  thirdly,  2  per  cent,  on  the  distributable  income 
of  the  Colleges,  and  3  per  cent,  on  that  of  non-resident  masters 
and  fellows ;  and  that  the  authority  for  such  contributions 
could  be  had  by  an  alteration  of  the  College  statutes  vith  the 
consent  of  the  Crown,  or,  if  necessary,  by  an  Act  of  Parliament. 
To  this  some  Colleges  gave  an  unconditional,  others  a  more  or 
less  conditional,  assent,  and  a  minority  dissented  altogether. 
So,  at  the  end  of  last  term,  the  Syndicate  reported  to  the 
Senate  that  they  felt  obliged  to  abandon  the  notion  of  obtaining 
funds  from  this  source,  and  recommended  an  increase  of  2s.  in 
the  capitation-tax  on  all  members  of  the  University,  so  as  to 
provide  for  the  professorship  of  Physical  Science,  and  that  the 
existing  building  funds  should  be  charged  with  the  capital 
expenditure  needed  for  the  laboratories,  &c.  This  report  was 
nominally  under  discussion,  but  really  the  whole  question  was 
reviewed,  though  no  satisfactory  result  was  arrived  at. 

A  MEETING  of  the  Eoyal  Sanitary  Commission  was  held  the 
^ay  before  yesterday.  Present :  Right  Hon.  Sir  C.  B.  Ad- 
derley,  M.P.,  K.C.M.G.,  in  the  chair ;  Earl  of  Bomney,  Earl  of 
Ducie,  Bight  Hon.  Lord  B.  Montagu,  M.P.,  Bight  Hon.  S. 
Cave,  M.P.,  Lieut.- Colon  el  Ewart,  C.B.,  B.E. ;  S.  Whitbread, 
Esq.,  M.P.,  F.  S.  Powell,  Esq.,  B.  Shaw,  Esq.,  J.  Paget,  Esq., 
F.H.S.,  J.  Lambert,  Esq.,  F.  T.  Bircham,  Esq.;  and  the  secre- 
tary, Mr.  W.  H.  Birley. 

Mb.  Bradshaw,  librarian  of  the  University  of  Cambridge, 
boa  presented  to  the  University  some  5,000  books,  pamphlets, 
and  other  pieces,  relating  to  Ireland,  collected  by  his  father 
and  by  himself;  and  this  valuable  donation  is  given  in  the 
most  liberal  way,  subject  to  no  restrictions. 

Mb.  B.  H.  Allnutt  witnessed  an  aurora  of  unusual  size  and 
beauty  at  Eastbourne,  on  Saturday,  at  9*30  p.m.  A  broad 
band  of  pale  and  vivid  light  extended  throughout  the  whole 
length  of  the  northern  horizon,  and  trenched  somewhat  on  its 
wefitem  boundary.  There  were  no  streamers  and  no  corusca- 
tions, but  the  whole  horizon  was  steadily  illuminated  by  a  per- 
sistent and  brilliant  phosphorescence.  The  wind  blew  cold  and 
fresh  from  B.N.E.,  and  atmospheric  electricity  was  intense ;  the 
electrometer  was  almost  equally  sensitive  to  both  the  vitreous 
and  resinous  excitants.  Ozone  was  scantily  developed  in 
earth's  wind  current ;  the  test  slip  after  coneiderable  exposure 
to  the  atmofiphere  exhibited  scarcely  a  trace  of  elemental  re- 
action. To  observers  with  an  unobstructed  horizon,  this 
aurora  must  have  been  something  beyond  the  usual  mark  in 
these  latitudes. 


ORIGINAL  COMMUNICATIONS. 

[Under    this   head    we    propose  to    publish  Papers  oommnnioated 
specially  to  the  pages  of  this  Journal.] 


NEW    LIVING    COEALS. 

BY  PHILIF  HEKUT   GOSSE,  F.B.S. 

HOSE  who  are  interested  in  marine  zoology  have 
now  an  opportunity  of  enriching  their  aquaria  with 
some  new  and  interesting  living  corals.  Mr.  King, 
of  Great  Portland-street,  has  just  returned  from  the 
Bonth  coast  of  France,  bringing  with  him  a  stock  of  two  species, 
which  he  obtained  from  an  island-cavern  there,  at  extreme  low 
water.  From  specimens  which  he  has  submitted  to  me,  I  have 
little  hesitation  in  pronouncing  them  both  to  be  unknown,  as 
living  animals,  and  one  (the  finer  by  far  of  the  two)  to  be  as  yet 


wholly  undescribed.  Before  I  proceed  to  describe  them,  how' 
ever,  I  ought  to  say,  that  dwelling  in  the  country,  remote  from 
museums,  and  with  no  opportunity  of  reference  to  the  litera- 
ture of  the  subject  later  than  the  fine  work  of  MM.  Milne- 
Edwards  and  J.  Haime  {Hist  Nat.  des  CoralUaires,  1857,  I  do 
so  with  some  measure  of  reserve. 

1.  Pabacyathus  nobilis  (GoBse).  Specific  character  : 
Plates  forming  six  unequal  systems,  of  six  imperfect  cycles ; 
palules  lobed ;  calice  elliptical. 

DescripHon. 

Coralhim, — Turbinate;  massive;  its  height  exceeding  the 
greater  diameter ;  calice  elliptical ;  the  axes  (in  an  average  speci- 
men) as  8  to  4. 

Bibs, — Very  numerous  and  close -set;  obsolete  below ;  their 
edges  serrulate ;  their  surfaces  studded  with  granules,  which, 
anastomosing,  give  th^  semblance  of  numerous  minute  perfora- 
tions of  the  wall. 

Plates. — In  six  cycles,  partly  imperfect,  and  six  unequal 
systems ;  both  of  the  terminal,  and  one  of  the  lateral,  systems 
of  the  ellipse  (in  the  specimen  examined)  having  a  sixth  cycle ; 
while  the  rest  have  five.  All  very  close-set,  slightly  salient,  thin, 
scarcely  thickened  exteriorly  ;  the  highest  point  of  their  edge 
just  within  the  margin,  whence  the  outline  descends  in  ^nearly 
straight  line,  with  no  sensible  angle,  to  the  columella.  This 
edge  is  set  with  extremely  delicate  and  close  serrce ;  the 
surfaces  finely  granulate.  The  plates  of  the  lower  cycles  are 
much  more  coarsely  granulate  and  less  compact  than  those  of 
the  first  and  second. 

Columella. — Forming  a  compact  horizontal  table,  occupying 
almost  half  of  the  whole  area  of  the  calice ;  its  surface  composed 
of  a  multitude  of  irregular  foliations,  everywhere  anastomosing. 
The  height  of  this  tabular  fioor  makes  the  cup  shallow. 

Palules. — Taking  the  form  of  very  irregular  lamellsB,  undu- 
late, and  granulate,  which,  springing  from  the  columella ,  ^oin 
the  plates  of  the  third  cycle,  sending  out  lateral  branches, 
which  join  those  of  the  fourth  cycle ;  those  of  the  fifth  and 
sixth  have  independent  |}aZu?60.  The  arrangement,  however,  is 
subject  to  great  irregularity. 

jbimensione  of  the  largest  examples  I  have  seen. — Diameter 
of  long  axis,  9  in. ;  of  short  axis,  "65  in.;  height  about  1  in. 

N.B. — One  of  my  examples  is  decidedly  turbinate,  having  a 
narrowed  neck  above  the  expanded  adherent  base.  Another  is 
about  uniformly  thick  throughout:  this  latter  has,  growing 
from  its  side  in  a  curved  direction  upwards,  one  of  turbi- 
nate form,  of  about  half  the  usual  size.  All  have  the  lower 
portion  of  the  corallum  exceedingly  rough  and  eroded. 

The  Animal. 

This  is  of  striking  gorgeousness  and  richness  of  colour,  re- 
sembling a  Balanophyllia  regia,  greatly  magnified,  but  of  even 
purer  hues.  The  whole  disk  is  bright  orange-scarlet,  from 
which,  sensibly  within  the  margin,  a  broad  ring  of  tentacles  of 
the  most  brilliant  yellow,  springs.  These,  in  a  contracted 
state,  appear  as  a  confused  series  of  knobs,  very  irregular  in 
size  and  form,  looking  like  semi -collapsed  leathern  bags.  When 
distended,  however,  they  are  seen  to  be  quite  oval  in  shape, 
about  50  in  number,  set  in  what  may  b<e  considered  two  rows, 
but,  from  varying  distension,  apparently  thrown  into  group's, 
so  that  the  biserial  arrangement  can  never  be  traced  through- 
out. When  examined  with  a  lens,  in  full  distension,  their 
surface  is  exquisitely  smooth  ;  the  colour  distributedTnot  as  in 
Caryophyllia  and  JBalanophyUia,  in  oblong  warts,  but  evenly, 
in  minute  dots,  like  the  finest  stippling  of  a  miniature 
painting. 

The  foot  of  each  tentacle  is  embraced  by  two  curved  lines  of 
crimson,  which  approach  each  other  without  meeting,  before 
and  behind,  exactly  like  those  of  Sagaiiia  pallida,  figured  in 
Actinol,  Brit.  p.  78. 

The  mouth  is  a  lengthened  slit.  lApSt  furrowed  longitu- 
dinally within.     The  common  scarlet  hue  descends   into  the 
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stomach,  so  far  as  I  have  been  able  to  trace  it.    The  jnouth  is 
protrosile,  hot  does  not  rise  into  a  regular  cone. 

The  ribe  of  the  coraMum  are  covered,  in  each  of  m  j  examples, 
with  a  spongiose  flesh  (or  a  parasitic  sponge),  which  is  of  a 
yellow  hue,  varied  with  dirty  drab  or  clay-coloared  patches. 

So  far  as  I  have  seen,  this  gorgeonsly-apparelled  creature  is 
mach  more  sluggish  and  uniform  than  the  other  corals  familiar 
to  our  aquaria ;  never  assuming  that  condition  of  extreme  dis- 
tension of  the  sofb  tissues,  which  at  times  imparts  to  our  Ca- 
ryoph/yUia  its  exquisitely  ethereal  translucency.  I  have  fed  it, 
and  have  found  the  morsel  slowly  engulfed  by  the  aknost 
imperceptible  protrusion  of  the  lips,  and  their  closing  over  it ; 
but  no  very  notable  distension  of  the  tissues  followed. 

2.  HopLANGiA  Du&OT&ix  (Gossc).  This  species  I  described, 
so  far  as  the  skeleton  was  concerned,  in  Actinol.  Brit. 
p.  338,  from  specimens  dredged  by  Mr.  King  at  Weymouth. 
His  present  examples,  from  the  Mediterranean  coast  of  France, 
seem  to  me  indistingaishable  from  the  former,  save  that  the 
everted  edge  of  the  ^fntheca  is  scarcely,  if  at  all  manifest.  All 
that  I  have  now  to  add  is  a  description  of  the  Animal,  as  we 
conventionally  term  the  fleshy  tissues. 

Of  this,  however,  there  is  very  little  to  be  said.  In  the  ordinary 
condition  the  whole  cup  appears  lined  with  an  impalpable 
jelly,  which,  in  younger  examples,  gradually  deepens  from 
invisibility  at  the  margin  to  a  full  buff  or  fawn-colour  in  the 
centre ;  in  mature  specimens  this  hue  is  more  dusky  in  tint. 
Two  or  three  times,  at  remote  intervals,  I  have  seen,  protruded 
from  this  surface,  to  a  considerable  distance  beyond  the  level 
of  the  cordllum,  an  indefinite  number  of  (comparatively) 
large  ovate  bladders,  composed  of  a  membrane  so  exquisitely 
attenuate  as  to  be  absolutely  colourless.  These  I  presume  to 
be  tentacles. 

Sometimes  the  yellow-brown  dish  is  seen  to  be  distinctly 
parted  in  the  centre,  and  the  rough  projections  of  the  columella 
are  revealed  through  the  orifice.  If  a  very  minute  atooi  of 
food  be  at  such  times  dropped  into  the  cup,  the  lips  presently 
close  over  it.  These  are  all  the  phenomena,  indicative  of  life, 
that  I  have  been  able  to  observe  in  the  species;  they  are, 
indeed,  indubitable,  but  must  be  confessed  to  be  very  evanescent 
and  feeble. 

The  dimensums  of  the  species  somewhat  exceed  those  at  first 
assigned  to  it.  In  one  or  two  examples  the  corallwm  reaches 
a  diameter  of  '2  in. 

On  the  carpet-like  calcareous  expansion  which  surrounds  a 
group,  just  at  the  base  of  one  cordUAim^  I  observe  a  crowded 
group  of  very  minute  corals,  each  being  not  more  than  '04  in. 
diameter.  They  have  a  perfect  circular  wall,  six  systems  of 
jplatea,  but  only  two  cycles,  the  development  having  not  pro- 
ceeded beyond  the  second  cycle.  I  presume  these  are  very 
young  examples  of  the  same  species,  and  I  look  upon  them 
with  much  interest. 

Fostscrypt — Since  the  above  was  in  type,  Mr.  King  has 
favoured  me  with  other  specimens  from  Uiis  fortunate  find  of 
his.  It  proves  richer  than  I  had  supposed ;  for,  on  a  very 
cursory  examination,  I  see  a  new  BalanophyUia,  of  a  pea-green 
colour,  and  one  (if  not  two)  additional  species  of  Paracyathue. 
These  I  may  describe,  if  I  have  leisure,  in  a  future  paper. 

P.  H.  G. 


CHEMICAL  INTENSITY  OF  SUNLIGHT. 

OB  many  years  past  Professor  Boscoe,  of  Manchester, 
has  devoted  much  attention  to  the  measurement  of 
the  chemical  intensity  of  light  at  diflferent  parts  of 
the  earth's  surface  and  under  varying  conditions. 
At  the  outset  these  laborious  and  important  researches  were 
made  in  conjunction  with  Professor  Bunsen,  of  Heidelberg ; 
subsequently  the  matter  was  taken  up  in  this  country,  and 
instruments  constructed  according  to  the  plan  of  Professors 


Bunsen  and  Boscoe  were  set  to  work  at  Kew  Observatory, 
where  the  registration  of  the  chemical  intensify  of  daylight 
has  been  chiefly  carried  on  within  the  last  few  years. 

Very  recently  Professor  Boscoe  and  Mr.  Thorpe  have  made 
a  new  series  of  determinations  in  the  latitude  of  Lisbon,  with 
the  aid  of  the  pendulum  actinometer  with  its  slip  of  sensitized 
paper,  in  a  manner  precisely  similar  to  that  employed  at  Kew, 
and  have  arrived  at  the  following  very  interesting  general  re- 
suits,  which  are  confirmatory  of  those  previously  obtained  by 
one  of  the  authors  : — 

It  is  found  that  the  intensity  of  diffused  light  of  the  sky — 
not  that  reflected  from  clouds — is  proportional  within  certain 
I  limits  to  that  of  the  sun  itself.    When  the  altitude  of  the  eon 
\  is  less  than  ten  degrees  above  the  horizon  the  chemical  in- 
tensity of  its  light  is  practically  nothing,  while  that  reflected 
from  the  sky  reaches  a  very  appreciable  quantity. 

Again :  Uie  chemical  intensity  of  the  solar  light  is  found 
steadily  and  regularly  to  increase  with  the  sun's  altitude,  until 
the  maximum  is  reached  when  the  meridian  is  czossed.  The 
reason  for  this  obviously  is  that,  as  our  great  luminary  purBuea 
his  apparent  upward  course  in  the  heavens,  his  njB  have  to 
penetrate  a  less  extent  of  the  earth's  absorbent  atatoephere* 
until,  at  the  zenith,  the  light  has  to  pierce  a  layer  of  minimum 
thickness  of  this  absorbent  envelope.  As  the  sun  dedines 
after  noon,  the  same  gradual  loss  of  actinic  power  in  its  light 
is  observed.  It  is  found  that,  though  the  conditions  of  the 
atmosphere  may  vary,  this  increase  and  diminution  of  the  in- 
tensity of  the  solar  light  is  strictly  proportional  to  the  altitude 
of  the  sun. 

One  of  the  consequences  of  this  law  is  of  the  deepest  interest 
to  photographers,  more  especially  to  those  living  under  a 
cloudless  sky,  as  it  would  only  be  necessary  to  determine  the 
time  of  exposure  of  a  print  at  one  period  of  the  day,  and  Pro- 
fessor Boscoe's  table  would  then  supply  the  necessary  informa- 
tion as  to  exposure  at  any  other  hour  while  the  sun  was  more 
than  ten  degrees  above  the  horizon. 

If  we  take  the  case  of  a  carbon  print.  It  would  be  neoeesarj, 
in  the  first  instance,  to  ascertain,  once  for  all,  the  time  required 
to  obtain  a  good  proof.  A  relative  measure,  and  suitable  for 
any  day,  would  be  obtained  by  determining  the  depth  of  tint 
which  a  piece  of  standard  sensitized  silver  paper  would  take  in 
the  time  required  to  produce  a  good  carbon  print  at  a  given 
hour  of  the  day.  This  silver-tinted  paper,  when  fixed,  would 
then  form  the  standard.  The  time  required  on  any  given  day, 
at  the  same  hour,  to  colour  a  similar  piece  of  silvered  paper  to 
the  same  tint,  or  a  little  beyond  it,  would  thus  be  the  printing- 
time  for  carbon  films  from  negatives  of  similar  density  to  the 
one  used  in  the  first  instance. 

If,  then,  the  printing-time  at  say  eight  o'clock  in  the  morn- 
ing be  known,  Professor  Boscoe's  table  would  enable  ns  to  state 
the  proportional  decrease  in  time  up  to  noon,  and  the  inerease 
after  the  sun  had  passed  the  meridian.  Much  of  the  uncer- 
tainty attending  the  use  of  sensitive  pigmented  gelatine  films 
would  then  be  avoided,  and  a  peculiarly  simple  system  of 
actinometry  adopted. 

Unfortunately,  the  prevalence  of  clouds  in  our  atmosphere 
materially  interferes  with  the  application  of  the  plan  we  ha^e 
just  sketched  out  in  these  latitudes,  as,  in  addition  to  the  solar 
light,  we  have  a  larga  amount  of  diffused  light  as  variable  in 
amoimt  as  the  clouds  themselves.  But  in  countries  nearer  the 
equator  the  use  of  Professor  Boscoe's  table  in  the  manner  we 
have  mentioned  would  prove  of  very  considerable  valne.-^- 
Britieh  Jowmal  of  "Photography, 


Ck>mpensating  Cabins  for  Frerention  of  Sea-sidkness. — ^Mr.  W. 
Brown,  of  St.  Mary-street,  Portsmonth,  has  patented  the  use  of  cabina 
hjxng  on  gimballs,  to  prevent  sea-siokness.  The  notion  is  ingenious, 
but,  the  Engineer  thixiks,  is  not  novel,  and  it  leaves  the  question  of 
the  effeots  of  pitching — ^the  most  efBoient  oaose  of  seo-siokness — un- 
toaohed ;  but  surely  if  the  berths  were  swung  as  is  the  compass,  a 
nearly  horizontal  position  would  be  obtained  P 
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ADDITIONS  TO  THE  MENAGEEIE  OP  THE  ZOOLOGICAL  GARDENS,  REGENT'S  PARK. 

From  ApHl  24th  to  SOth,  1870. 


Name. 


1  Arabian  Baboon  (Oynooephalos  hamadryaa)  9    ••• 

2  Senegal  Parrots  (Padoepbalns  Senegalensis)  ^  &  $ 
2  Derbian  Wallabys  (Halmataras  derbianns)  ^  &  ^ 

1  Mange'B  Dasynre  (Daoynma  Mangssi)    

1  Indian  Python  (Python  molaniB)    

1  Greater  Solphnr-orested  Cookatoo  (Caoatoa  galerita) 

1  Masked  Parrakeet  (Pyrrhnlopsis  personata) 

1  Ooelot  (Felis  pardalis)  ^ 

1  Yaltnrine  Gninea-f  owl  (Namida  Toltnrina)    

7  Hybrid  Geese    

2  Ynlpine  Pbalangers  (Phalangista  Tolpina)  $  

2  Lesser  Black-baoked  Galls  (Lams  f  nsons)    

2  Porpoises  (PhoosBna  communis) 

12  Short-nosed  Sea-horses  (Hippooampns  brevirostris) 

1  Cretan  Goat  (Capra  beden)     

1  Pig-tailed  M<mkey  (Maoaoas  nemestrinas)    

1  Baleario  Crowned  Crane  (Balearioa  pavoidna) 

1  West  African  Tantalas  (Tantalus  ibis) 

1  Orange-headed  Conure  (Connrus  j  endaya) 

1  St.  Helena  Seed-eater  (Crithagra  butyracea) 

1  Common  Canary  (Crithagra  canariensis)   

1  Pin-tailed  WhydaJi-bird  (Vidua  principalis) 


Country. 


How  obtained. 


Eastern  Africa 

West  Africa. 

Australia 

Ditto 

India 

Australia 

Feejee  Islands 

America    

Zanzibar   

Australia  

British  Islands 

British  Seas..; 

North-East  India. . . 
N.  and  W.  Africa... 

West  Africa 

South  America 

South  Africa    

Canary  Islands 

Africa  '. 


Presented  by  Charles  Both,  Esq 

Purchased 

Presented  by  the  Rev.  J.  CUmenson,  F.Z.S. 

Presented  by  Mrs.  Buckland 

Received  in  Exchange 

Presented  by  Mrs.  Blatchley 

Purchased 

Presented  by  Capt.  Bevis  

Presented  by  Dr.  John  Eirk,  C.M.Z.S.... 

Presented  by  the  Eail  De  la  Warr    

Presented  by  Miss  A.  Absolon  

Presented  by  J.  W.  Vines,  Esq 

Presented  by  Dr.  L.  Ormerod    

Purchased 

Bom  in  the  Menagerie   

Presented  by  Vincent  H.  Straker,  Esq. .. 
Presented  by  Master  G.  B.  Campbell    ... 

Ditto 

Purchased 

Presented  by  James  Dixon,  Esq.,  F.Z.S. 

Ditto 

Ditto 


Wh«ra  placed  in  OardeiiB. 


Monkey-house 

Parrot-house 

Kangaroo-sheds 

Anteater's  House 

Reptile-house 

Parrot-house 

Ditto 

Small  Mammal  House 

Western  Aviary 

Top  Yard 

Anteater's  House 

Gull-pond 

Seal  Pond 

Fish-house 

Goat-sheds 

Monkey-house 

Eastern  Ayiary 

Ditto 

Parrot-house 

Western  Ayiary 

Ditto 

Ditto 


^  Male. 


9  Female. 


THE  CHANNEL  PASSAGE.— VESSELS  AND  PIEES. 

SY   VICE-ADMIRAL  SIK  EDWARD   BELCHER,   K.C.B. 


jHE  subject  to  whicli  I  am  about  to  direct  atten- 
tion is,  principally,  the  proposal  to  connect  England 
and  France  by  continnons  railway  comn\unication, 
the  gap — that  is,  the  Channel  interval — being 
bridged  by  steamers  fitted  to  receiTe  and  convey  the  trains 
across,  and  deliver  them  on  to  the  rails  on  the  French  shore. 
And  it  is  inferred,  from  their  great  size  and  beam — fitted  also 
with  heavy  sponsons  and  paddles — that  they  will  not  roll 
deeply,  and  conseqaently  tend  to  prevent  that  misery  to  weak 
stomachs — sea-sickness. 

Now,  as  regards  the  rolling  motion,  I  am  not  satisfied  by 
assertion,  when  diametrically  opposed  to  personal  experience, 
seeing  that  the  worst  rolling  affecting  vessels  engaged  on 
Channel  service,  caused  by  waves  set  in  motion  by  the  whole 
western  space  of  the  Atlantic  Ocean,  causing,  as  seamen  term 
it,  merely  "  the  deep  bnt  easy  roll,*'  is  not  reckoned  as  due  to 
a  gale,  for  with  sufficient  wind  a  vessel  is  steadied  by  canvas. 
The  serious  rolling  is  dne  to  an  opposite  cause,  the  absence  of 
the  gale,  when  that  unaccountable  ground-swell  which  tumbles 
into  the  Bay  of  Biscay  lift  also  at  the  limit  of  soundings  in  the 
English  Channel,  and  rolls  in  successive  waves  home  to  the 
shores  of  France  and  England,  even  np  to  the  Goodwin  Sands. 
To  adduce  an  example  of  the  inefficiency  of  beam  to  prevent 
heavy  rolling,  as  60  fl.  in  vessels  ranging  about  2,000  tons,  in 
perfectly  glassy  calm,  I  may  mention  the  following : — The  Brest 
squadron  anchored  in  1812  in  Cawsand  Bay,  before  the  break- 
water was  commenced.  It  consisted  of  various  types.  Thus, 
the  Ville  de  Paris  and  Abercromhie,  French;  San  Josef, 
Spanish ;  Norge,  Danish ;  Queen,  Conqtiestador,  and  Magnificent, 
English;  lower  yards  and  topmasts  struck,  riding  at  single 
anchor.  It  had  blown  heavily  from  S.S.W.,  and  terrific  long- 
jawed  rollers  set  in.  These  vessels  rolled  fearfully,  and  it  was 
asserted  that  the  Queen  and  Magnificent  roUed  "  keel  out.^ 

I  then  belonged  to  the  Abercronibie,  and  being  an  invalid,  in 
the  captain's  cabin,  was  lashed  in  two  chairs  at  one  of  the 
ports,  commanding  a  complete  view  of  several  ships,  and 
especially  of  the  Magmficent»  The  foam  certainly  warranted 
the  conclusion,  as  nothing  but  the  "  keel  awash  *'  could  have 
produced  it. 

This  point,  however,  is  immaterial.     It  will  be  said  the 


vessels  of  that  period  were  short,  and  deep  rolling  natural ;  yet 
it  was  rather  increased,  as  in  the  case  of  H.M.S.  Bodney,  when 
Sir  W.  Symonds,  at  a  much  later  period,  increased  the  beam, 
tonnage,  and  draught ;  and,  in  1823,  we  have  proof  of  what 
heavy  gales  and  rolling  seas  effected  on  the  breakwater  at 
Plymouth  Sound. 

I  have  had  some  experience  in  crossing  dangerous  bars 
attended  by  heavy  following  rollers ;  still  ihe  roll  at  good  speed 
on  the  ship  was  far  from  agreeable,  indeed,  I  must  admit  dan- 
gerous. My  object  is  merely  to  show  that  heavy,  deep,  and 
quick  rolling  is  a  Channel  difficulty,  and  not  to  be  lightly  de- 
spised ;  and  that,  in  considering  tiie  fitness  of  vessels  for  this 
peculiar  service,  we  must  not  fancy  that  a  stroke  of  the  pen 
or  a  paragraph  in  print  rules  the  waves.  It  is  our  business, 
as  pretty  well  tried  seamen,  to  state  what  is  our  opinion  on 
such  matters  belonging  to  our  "  craft " — what  is  the  proper 
character  of  vessel  fit  for  such  service  as  contemplated ;  and 
more,  whether  this  railway  system,  carried  afloat,  is  either 
practicable  or  judicious,  specially,  too,  as  regards  reasonable 
expense ;  what  should  be  the  form,  size,  and  speed  for  the  con- 
templated service;  and,  finally,  the  probability  of  success  by 
any  of  the  types  offered ;  or  if  a  variation,  dispensing  with 
the  train  system,  using  the  present  or  improved  harbours,  or 
improved  ships,  might  not  equally  meet  the  present  difficulties. 

I  must  at  once  observe  that  my  own  opinion,  as  far  as  safety, 
comfort,  and  freedom  from  that  jarring,  creaking,  and  straining, 
which  tophamper,  projections,  numerous  joints,  gimcrack  orna- 
ments, and  fastenings  is  concerned,  the  beautiful  drawings 
which  have  come  before  me,  bring  to  my  mind  no  idea  of  peace* 
ful  repose,  but  rather  that  idea  of  Pandemonium  which  the 
agonies  of  one  of  our  old  line-of-battle  ships  forcibly  brought  to 
my  recollection.  Now  what  do  we  require  for  an  hour's  travel 
across  the  Channel?  A  vessel  to  carry  us  safely,  and  not 
offering  us  enjoyments  not  to  be  enjoyed — a  structure  which 
shall  be  the  type  of  strength,  smooth  as  the  back  of  a  whale, 
offering  the  least  possible  obstruction  to  wind  or  wave,  and  car- 
rying a  light  pilot-tower  on  the  summit ;  in  fact,  a  type  of 
our  ugliest  ironclad,  the  beauty  par  excellence  of  our  present 
navy. 

Oar  outline  decided,  the  interior  fittings,  those  of  the  simplest 
nature,  succeed.  To  passengers  wbo  fancy  the  whale's  back,  I 
wonld  offer  just  such  enlarged  accommodation  as  the  Cigar 
ship  had  (85  fl.  long  by  8  fl.  wide),  by  a  light  hurricane  house 
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and  rail  inclosing  the  tarret  pilot-tower,  the  type,  indeed,  of  a 
felting  aroand  the  fannel  of  H.M.S.  Ca/iron,  for  Banreying  dnties 
in  bad  weather. 

The  velocity  proposed  by  the  advocates  for  these  rail-boats  is 
20  knots ;  that  involves,  nnder  paddle  or  screw,  no  small  amount 
of  vibration ;  but  sea-sickness  is  not  the  result  of  violent  mo- 
tion. It  is,  so  to  speak,  barometrical,  the  action  of  the 
diaphragm  (like  the  aneroid)  rising  and  falling  with  the  motion 
of  the  ship,  and  speciaUy  acting  on  the  nerves  when  it  is  in- 
fluenced by  the  sight. 

For  my  own  part,  I  plead  guilty  to  being  subject  to  sea- 
sickness, but  varying  with  the  size  and  quickness  of  motion, 
greatest  in  the  ships  of  the  line,  less  in  a  cutter.  If  carriages 
are  to  be  embarked  for  the  hour's  passage,  no  individuals  but 
those  possessing  sea-legs  would  care  to  quit  their  pose  to  enjoy 
the  deck,  or  smoke  their  pipes  nnder  the  lee  of  the  pilot-tower. 
All  fittings  but  those  absolutely  demanded  obstruct  the  free 
circulation  of  air,  inducing  faintness  and  sea-sickness,  and  con- 
sequently should  be  avoided. 

It  should  be  borne  in  mind  that,  when  we  propose  to  con- 
struct great  ships,  to  carry  such  great  burdens  as  railways  and 
their  passengers  and  goods  trains,  we  pass  out  of  the  range  of 
depths  afforded  by  the  harbours  now  in  use;  and,  therefore,  if 
you  construct  vessels  capable  of  carrying  them,  you  are  bound 
to  meet  the  question  of  inability  to  enter  at  certain  times  of 
tide  and  under  certain  conditions  of  weather.  It  therefore  fol- 
lows that  your  vessel  must  not  only  be  calculated  to  cross  the 
Channel,  but  also,  if  necessity  demands,  be  competent  to  take 
care  of  herself  at  sea,  or  to  return  your  passengers,  free  from 
sea-sickness  also,  at  a  safe  port.  Now,  looking  to  certain  plans 
and  models  to  which  my  attention  has  been  drawn,  I  must  re- 
mark that  such  absurd  decorated  crafty  with  all  the  paraphernalia 
copied  irom  the  boats  engaged  on  the  inland  seas  of  the  United 
States,  are  not  fit  types  for  our  Channel  service. 

If  the  floating  raolway  schemes  are  to  prevail,  I  see  no  dif- 
ficulty in  meeting  the  demand  for  proper  vessels,  provided,  as 
in  our  harbour  defences,  money  is  to  be  east  away  fredy  in  the 
construction  of  adequate  harbours,  and  if  those  structures  are 
adopted,  I  am  prepared  to  meet  ships  as  well  as  harbours  of 
refuge,  but  I  cannot  shut  my  eyes  to  the  risks  and  delay  of 
stone  piers.  The  disruption  of  the  breakwater  at  Plymouth, 
January,  1823  (of  which  I  hold  in  my  hand  a  copy  by  Whid- 
berg,  addressed  to  Sir  Isaac  Co£in) ;  solid  cemented  masonry 
of  some  ten  years'  settlement ;  and  at  a  later  date  the  works  at 
Alderney,  erroneously  assigned  to  my  proposals  in  1842  (but 
absolutely  void  of  truth,  seeing  that  the  scheme  proposed  by 
me  was  to  be  carried  out  at  Bet  harbour,  on  the  opposite  side 
of  the  island,  by  inland  excavation  similar  to  that  since  carried 
out  at  Cherbourg),  all  attest  the  difficulties  to  be  surmounted, 
foundations  in  deep  water  and  the  surf  to  prevent  or  delay  com- 
pletion. But,  before  we  proceed,  as  to  the  vessels  fit  to  carry 
out  this  railway  conjunction,  and,  moreover,  to  be  impelled  at  a 
standard  velocity  to  agree  with  railway  time,  of  20  knots  or 
more,  have  satisfactory  computations  been  made,  not  as  to 
chamber  practice  on  paper,  but  as  to  all  dangers  and  difficulties 
of  that  wild  sea,  not  in  a  smooth  dock,  but  (as  sea-sickness  is 
imported  into  the  question)  to  the  absolute  security  of  life  and 
property  on  so  small  a  draught  as  5|  ft  P  The  plan  of  Mr. 
Fowler,  giving  13  ft.,  is  nearer  to  reason.  That  would  agree 
with  my  own  dimensions  of  400  fb.  long  by  60  beam,  but 
nothing  then  to  spare. 

Before  these  rail-connecting  vessels  are  built,  it  is  incumbent 
to  construct  piers  or  harbours  to  receive  them.  And  if  those 
structures  are  to  be  carried  out,  we  should  execute  them  on  the 
most  economical  yet  certain  plans,  bearing  in  mind  the  proba- 
bility of  the  very  close  supersession  of  their  services  by  the 
tube  tunnel  or  bridge  of  the  future.  At  this  present  moment, 
I  see  too  many  difficulties  to  be  mastered  before  success  can  be 
deemed,  in  either  of  the  great  plans,  even  to  loom  in  the  future. 
But  having  such  perfect  confidence  in  the  rising  talent  of  our 
engineers,  I  feel  certain  that  eventually  a  more  satisfactory 


mode  will  be  triumphant,  for  that  ugly  term  "  impossibility  ** 
but  whets  the  ardour  of  inventive  faculty. 

First,  then,  if  the  railway  question  prevails,  we  are  prepared 
to  provide  a  safe  vessel  fit  to  proceed,  not  merely  across  the 
Channel,  but  even  beyond  the  narrow  seas,  should  she  be 
caught  in  one  of  our  severe  gales  on  a  lee  shore.  On  the  other 
hand,  if  we  are  satisfied  with  the  present  harbours,  with  their 
present  depth  of  water  within,  and  determine  to  improve  them 
at  moderate  outlay,  then  we  are  prepared  with  a  vessd  similar 
in  all  respects  for  the  customary  traffic  at  the  less  draught  of 
7  ft. 

For  extension  of  piers  and  adaptation  of  the  same  for  the 
large  boats  we  are  also  prepared. 

And  here  I  must  observe  that  I  underrate  none  of  the 
schemes  before  the  public  as  simple  computations.  But,  as  a 
seaman,  I  am  satisfied  that  grief  would  come  to  any  one  of 
those  proposed  vessels  unfitted  and  incompetent  to  perform  full 
sea- work  if  driven  into  the  Atlantic. 

Starting,  then,  on  the  principle  that  it  behoves  us,  first,  to 
utilize  and  improve  what  we  have  before  we  cast  our  riches  on 
a  foreign  shore,  to  be  depreciated  at  no  distant  period  by  other 
yet  more  expensive  undertakings,  I  fall  back  on  the  class  of 
vessels  which  I  have  to  propose.  And,  I  may  add,  that,  under 
any  change  of  circumstances,  the  outlines,  in  relation  to  size 
and  depth,  will  preserve  their  features,  the  form  being  that  of 
an  ovoidal  box,  smooth  from  end  to  end,  the  terminal  points 
being  open  to  receive  railway  carriages  of  8  ft.  in  width. 

The  following  dimensions  show  the  three  classes : — 

No.  1  13  ft. 

„    2  , 10  ft. 

„    3  7  ft. 

Channel  Ssbyicx  Stsaicsbs. — ^Mail  "Railway  Sbrvicb. 


13  ft.  Dnmf hi. 

Length  400  ft. 

Draught 13  ft. 

Beam 60  ft. 

Displaoement    4,000  tons 

IndioatedH.? 8,000  tons 

Speed 18  to  20  knots 

Draught     13  ft. 

Keel  to  deck 23  ft. 

Deok  to  promenade  do.         13  ft. 

Saloon,  height  8  ft. 

Steering-house  above  do.       7}  ft. 

Deok  of  saloon 200  ft.  by  30  ft. 

Promenade  do 300  ft.  by  60  ft. 

Could  oarry  on  ruls 300  tons 
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350  ft         /     300  ft. 
10  ft  7  ft, 

50  ft.  45  ft. 

3,000  tons.      1,600  tons. 

5,000  tona.    I  3,500  tons. 
20  knots.         20  knots 


WiiitL  one  line 
of  rails  to  carry 
Inggage  -  goods' 
waggons,  bat  not 
passenger  trains. 


No  rails. 


There  is  one  feature  in  this  arrangement  which,  whether  the 
vessel  carries  sails  or  not,  offers  important  comfort  to  ladies 
and  invalids,  and  preserves  intact  the  comfort  of  the  carriage 
in  which  they  embark.  Thus,  the  side  cabins  are  in  such  con- 
nection with  the  doors  of  the  carriages  that  they  can  be  nsed 
for  exercise  or  accommodation  during  this  all-important  hour  of 
traveL 

The  rails  occupy  the  centre  line ;  the  carriages  are  home  to 
the  side  cabins,  and  are  run  in  and  out  by  switches  leading  into 
the  main  line. 

Both  ends  are  fitted  with  closing  shutters  like  shqf)-firont8» 
and,  being  closed  at  pleasure,  insure  in  fine  weather  Uiorongk 
ventilation,  and  in  bad  keep  out  wind  and  sea. 

The  mode  of  propulsion  to  be  given  is  that  of  the  hydraulic 
or  turbine.  It  possesses  the  advantage  of  smooth  sides  and 
perfect  protection  from  injury  from  external  force,  and  is  there- 
fore better  adapted  to  take  the  sides  of  any  irregular  dock  or 
piles. 

I  have  special  objection  to  the  paddle  system ;  it  has  not  the 
power  of  sudden  turning  in  the  trough  of  a  sea. 

Further,  the  divided  shaft  proposed  incurs  enormous  danger, 
and  subjects   the  machinery  to  disruption,   and  vessels 
passengers  to  enormous  concussions. 
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Thns,  on  an  even  keel,  it  is  submitted  that  a  Tessel  of  400  ft. 
rests  on  a  series  of  waves.  If,  then,  the  trongh  between  two 
wares  denudes  the  lower  float,  the  wheel  will  fly  round  and 
endanger  the  machinery. 

Agaiu,  if  the  wind  be  abeam,  or  the  vessel  roll  in  the  trough 
of  a  heavy  swell,  even  in  calm,  the  rolling  of  one  paddle  out  of 
water  would  cause  the  engine  to  race,  and  with  great  danger  to 
the  destruction  of  the  machinery. 

As  to  the  over-immersed  paddle,  it  loses  considerable  pro- 
pelling power,  at  the  same  time  as  that  of  its  opposite  is  utterly 
lost,  thus  leaving  less  than  half  the  propelling  force  on  the  ship, 
and  causing  consequent  loss  of  speed. 

This  I  have  witnessed,  and  more — the  power  of  steerage, 
under  these  circumstances,  nearly  annihilated. 

On  this  specific  point  the  hydraulic  r^oices  in  her  superiority 
to  all  other  modes  of  propulsion ;  seeing  that  the  orifice  in  the 
air  performs  equally  or  better  than  that  immersed,  and  the 
whole  force  of  the  engines  being  exerted  to  one  purpose,  and 
uninfluenced  by  wind,  weather,  rolling,  or  any  ezterned  causes, 
acts  with  uniform  force  and  precision.  In  fact,  like  the  perfect 
chronometer,  it  performs  equably  and  perfectly,  secure  within 
its  case,  just  what  is  demanded. 

The  paddle  steamer  in  a  gale  is  always  unpleasant  to  handle ; 
the  moment  speed  ceases  she  wallows  in  a  seaway,  and  the 
shocks  of  the  paddle-boxes,  alternately  striking,  are  distressing 
even  to  those  accustomed  to  sea  life. 

On  the  other  hand,  the  hydraulic  is  but  a  simple  vessel  lying 
to  or  under  small  speed,  and,  but  for  the  thrilling  action  when 
at  full  speed,  few  could  imagine  her  propelled  through  the 
water.  She  is  peculiarly  adapted  for  the  diffioult  work  of  turn- 
ing easily  in  a  seaway,  when,  indeed,  it  would  prove  dangerous 
to  the  paddle. 

Leaving  the  question  of  train  boats,  and  coming  to  the  mere 
passenger  boat — with  carriages  adapted  for  special  objects,  and, 
indeed,  appertaining  to  the  vessels — it  is  proposed  to  adapt 
them  to  rails,  and  to  embark  the  passengers  in  them  by  the  aid 
of  machinery. 

The  difficulty — indeed  danger — which  has  always  struck  me, 
has  been  that  of  embarking  and  disembarking,  passing  down 
slippery  steps  frequently  in  dark  nights,  and  having  a  lively 
dancing  vessel  ready  to  capsize  yon  the  instant  yon  feel  you 
have  lost  your  land  and  have  not  gained  sea-legs.  This  diffi- 
culty it  is  proposed  to  overcome  by  hydraulic  lifts  and  cranes, 
lifting  the  carriages  and  passengers,  with  all  their  comforts 
about  them,  over  openings  in  the  upper  deck,  and  landing  them 
on  platforms  fitted  to  receive  them  on  elastic  springs,  then 
moved  to  positions  in  direct  connection  with  state  rooms,  door 
of  carriage  to  door  of  state  room,  as  before  alluded  to.  The 
disembarkation  would  be  similarly  carried  out,  and  carriages 
and  passengers  taken  to  the  railway  station  or  hotel,  accom- 
panied by  all  simple  movables,  heavy  luggage  being  confined 
to  proper  trucks. 

Now,  in  this  mere  passenger  vessel  of  the  second  class  in  our 
table,  drawing  but  7  ft.,  it  is  proposed,  indeed,  to  attain  the 
velocity  demanded  of  20  knots.  But  I  much  question,  in  attain- 
ing such  speed,  if  yon  do  not  annihilate  all  idea  of  comfort  or 
freedom  from  sickness.  All  will  depend  on  the  state  of  the 
weather.  It  is  perfectly  futile  to  expect  comfort  to  those  em- 
barked, if  the  force  engaged  in  the  propulsion  is  sufficient  to 
shake  the  vessel  to  pieces,  or  so  damage  the  machinery  as  to 
endanger  vessel'  and  passengers. 

Leaving,  then,  the  vessels,  and  looking  towards  their  safety 
and  accommodation  on  either  shore,  we  arrive  at  the  important 
qaestion  of  piers.  In  November,  1836,  I  drew  up,  for  the 
Corporation  of  Preston,  a  plan  for  the  embankment  of  the 
Bibble,  by  a  dam  carried  across  from  the  Douglas  Biver  to  the 
Naze,  a  distance  of  three-quarters  of  a  mile.  Mr.  Stephenson, 
the  celebrated  engineer,  engaged  on  the  Clyde  navigation,  met 
me  by  appointment  at  Preston.  That  plan,  which  he  most 
warmly  approved,  involved  the  construction  by  prepared  iron 
caissons,  to  be  simultaneously  placed  and  filled,  between  the 


interval  of  two  consecutive  tides,  with  concrete,  for  which 
design  I  hold  the  thanks  of  the  mayor  and  corporation,  all  other 
engineering  authorities  being  set  aside. 

I  will  not  contest  the  point  with  those  who  follow  my  ideas 
at  the  present  day.  But  further,  in  1858, 1  again  proposed  to 
saddle  and  fortify  the  Goodwin  Sands  by  a  plan  of  a  similar 
nature.  After  an  evening  meeting  at  the  Institution  of  Civil 
Engineers,  my  friend,  the  late  Charles  May  and  several  leading 
members  adjourned  to  the  rooms  of  Mr.  Brunei  and  discussed 
my  plans.  This  resulted  in  the  verdict,  pronounced  by  Brunei, 
short  and  pithy : — "  There  can  be  no  doubt  of  the  correctness 
of  your  views;  get  money,  and  it  will  be  done;  compute  the 
contents  at  20s.  per  cubic  yard,  working  expenses  the  same ; 
Government  to  supply  the  funds ;  it  can  be  effected."  So  with 
the  moot  question  of  these  piers  for  the  accommodation  of  these 
steamers.  Construct  them  in  iron  securely  braced,  ground  and 
fill  them  in,  previously  working  in  screw  piles  to  receive  them 
exactly,  and  no  sea  can  displace  them. 

It  is  not  perhaps  generally  known  that,  where  iron  forms 
part  of  the  concrete,  and  remains  in  contact  with  salt  water 
for  years,  the  iron  becomes  converted  into  a  carburet,  suffers  no 
further  decay,  and  becomes  an  incorporated  crust-like  glaze, 
similar  to  the  surface  of  the  old  Dunes.  All  iron  exposed  for 
years  on  coral  islands  becomes  attached  to  the  coral  block. 

Finally,  the  important  point  to  be  considered  is  time  and 
cost.  It  has  been  assumed  that  the  work  of  forming  harbours 
in  masonry  would  demand  at  least  three  years.  But  I  would 
inquire,  looking  to  the  number  of  days  affording  the  term 
moderate,  how  many  working  days  would  be  required  P  Then, 
as  to  the  security  from  the  work  being  demolished  by  any 
violent  gale,  and  further  the  well-known  fact  that  blocks  under 
ten  tons  in  weight  cannot  withstand  much  less  wave  impact 
than  the  exposed  parts  of  our  Channel  shores ;  by  the  process 
I  propose,  some  thousand  tons  of  matter  sronld  be  securely 
placed  within  twenty-four  hours — that  is,  at  the  first^peration 
of  placing,  the  weight  of  iron  composing  the  caissons,  and  the 
admitted  water  would  be  immovable,  like  a  ship  aground,  by 
any  sea.  Therefore  we  may  safely  assume  one-third  gain  in 
time,  allowing  a  year  for  construction. 

As  regards  expense,  we  may  safely  assume  the  same  pro- 
portion— indeed  less,  if  we  take  into  consideration  the  risk  of 
annual  destruction  by  gales,  an  effect  which  never  could  enter 
into  the  calculation  of  oost  by  the  method  I  propose. — Paper 
read  before  the  IruiUution  of  Naval  Architects. 


ANIMALS  AS  FELLOW-BOARDERS. 

BY  r.  J.   VAN  BENEDEK. 

In  Thbee  Parts. — Part  III. 

Fixed  FelloiC'Boarders. 

|nE  fellow-boarders  of  which  we  have  been  speaking 
preserve  their  full  and  entire  independence  at  all 
periods  of  their  lives,  and  as  they  only  undergo 
ordinaiy  changes  in  form,  their  true  nature  has 
rarely  been  misunderstood.  By  the  side  of  these  we  see  others 
who  are  only  free  during  their  young  days,  and  when  the  epoch 
of  puberty  approaches  they  make  choice  of  a  host,  throw  off 
all  their  travelling  appendsges,  including  their  eyes,  change 
their  clothes,  and  become  completely  dependent  upon  the  animal 
that  carries  them.  Others,  again,  only  renounce  their  inde- 
pendence for  a  time,  and  preserve  even  during  their  sequestra* 
tion  their  proper  form  and  their  organs  of  locomotion.  The 
most  interesting  of  the  fixed  fellow-boarders  are  evidently  the 
barnacles  Tubicinella,  Diadema,  and  Coronula,  which  cover  the 
skin  of  whales.  They  are  like  all  the  others,  free  during  their 
infancy  ;  but  for  motives  of  their  own,  they  locate  themselves 
on  the  head  or  the  back  of  these  great  Cetaceans,  which  they 
never  quit  when  once  settled.    That  which  is  of  especial  im» 
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portance  to  these  companionsbips  is  that  each  whale  lodges 
particular  species,  so  that  the  fellow-boardiog  crostacea  are  like 
a  flag  of  nationality,  and  the  equipment  causes  the  ship  to  be 
recognized.  The  great  northern  whale  Mystioetas,  which  onr 
hardy  and  patient  neighboors  discoTered  on  seeking  a  passage 
to  India  by  the  East,  a  Bpedes  which  never  qaits  tibe  ice,  does 
not  cany  barnacles.  It  is  this  whale  that  was  already  known 
to  Iceland  fishermen  of  the  twelfth  century.  These  intrepid 
whalers  distinguised  between  a  northern  whale  without  ced- 
careous  adhesions,  and  a  southern  whale  with  them.  This  last 
is  the  celebrated  whale  of  the  temperate  regions,  the  "  North- 
JK&peTf'  which  the  Basques  hunted  from  the  tenth  century  in 
the  Channel,  and  which  at  a  later  period  they  chased  as  far  as 
Iceland. 

We  also  find  characteristic  Oirripeds  on  the  genus  Megoptera, 
on  dolphins,  on  some  of  the  sharks,  and  on  tortoises,  and  their 
inferior  ranks  are  met  with  on  sponges,  and  in  the  tissues  of 
many  true  polyps.  But  if  the  greater  part  of  these  crustaceans 
lose  their  proper  physiognomy  while  possessing  the  appendages 
symmetrically  disposed  round  the  mouth,  there  are  also  some 
who  get  rid  of  all  their  external  apparatus,  and  become  a  mere 
sao  of  sexual  organs,  such  as  Sacculina  and  Feltogaster,  who 
lead  a  miserable  life  in  the  abdomen  of  common  crabs  or  on 
the  backs  of  soldier  crabs.  We  also  see  Oirripeds  establishing 
themselTCS  on  other  Oirripeds,  losing  their  appendages,  and 
taking  the  form  of  the  larva  of  a  Diptera.  The  genera  Otion 
and  Cineras,  which  we  find  on  the  keels  of  ships,  as  well  as  on 
the  bodies  of  fish,  are  fellow-boarders  on  other  Oirripeds,  but 
preserving  their  own  form. 

From  the  time  of  the  ancients  a  fish  was  knowi),  whose 
position  was  not  well  made  out  till  our  day,  and  which  seems 
to  belong  to  the  category  of  fellow-boarders.  It  is  the  Ecbineis, 
or  Bemora,  an  animal  found  in  the  Mediterranean  and  other 
seas,  attached  to  the  bodies  of  large  fish,  especially  sharks,  by 
means  of  an  apparatus  for  adhesion  situated  on  its  head.  It 
has  sometimes  been  confounded  with  the  pilot  fish.  It  is  a 
fellow-boarder,  but,  contrary  to  those  just  mentioned,  can  free 
itself  when  it  pleases,  and  seek  a  new  host.  It  lives  by  its 
captures  during  the  voyage.  The  Bemora  has  always  attracted 
the  attention  of  observers.  In  the  eyes  of  the  ancients  a  sin- 
gular being,  no  matter  of  what  sort,  must  have  some  peculiar 
action  upon  the  animal  economy,  and  could  not  fail  to  enter 
into  the  composition  of  divers  therapeutic  preparations.  Pliny 
pretends  that  the  Bemora  served  to  compose  poisons  capable  of 
extinguishing  the  fires  of  love. 

The  sailors  now,  as  of  old,  are  convinced  that  if  one  of  these 
little  fish  adheres  to  a  ship  it  arrests  its  course.  That  which 
is  not  doubtful  is  that  the  inhabitants  of  the  coast  of  Mozam- 
bique turn  to  account  the  Bemora's  faculty  of  attaching  itself 
to  animals,  for  they  put  a  ring  in  its  tail,  to  which  they  attach 
a  line,  and  let  it  go  in  the  sea  and  stick  to  what  prey  it  may 
find.     Thus,  Bemora-fishing  is  the  counterpart  of  hawking. 

Amongst  the  Folyzoa  there  is  a  curious  genus  living  on 
Annelids,  and  concerning  the  nature  of  which  we  have  been  led 
into  error.  My  fellow -labourer,  M.  Hesse,  represented  it  as  a 
Trematode  with  a  stalked  sucker  situated  behind,  and  we  have 
given  it  the  name  of  Oyolatella,  which  ought  to  be  abandoned. 
The  pretended  Trematode  is  a  true  Polyzoon  belonging  to  the 
genus  Loxosma,  and  which  lives  as  a  fellow-boarder  fixed  on 
the  Annelids. 

There  are  likewise  fellow-boarders,  who  in  their  early  growth 
place  themselves  under  the  protection  of  a  complaisant  neigh- 
bour or  a  parent,  and  are  then  transported  to  their  destination. 
These  do  not  lose  the  character  of  their  youth.  Among  them 
are  the  young  of  the  Oaligns ;  for,  accordhig  to  the  observations 
of  M.  Hesse,  of  Brest,  these  Crustaceans,  in  order  to  reach  the 
fish  they  are  destined  for,  attach  themselves  to  a  parent  or  a 
friend  l^  the  aid  of  an  appendix  of  the  oephalo-thorax,  and  are 
rowed  to  their  residence. 

Forty  years  ago,  Jacobson  of  Copenhagen  wrote  a  memoir 
to  demonstrate  that  the  young  bivalves  which  are  found  on  the 


external  branchiae  of  Anodonts  are  parasites,  for  which  he  pro- 
posed the  name  Glochidinm,  and  Blainville  and  Dum^ril  were 
requested  to  report  on  this  paper,  which  was  sent  to  the  French 
Academy.  Their  opinion  gained  few  supporters,  and  it  is  now 
well  known  that  the  young  Anodonts  difler  considerably  from 
the  adults,  and  that  during  their  sojourn  in  the  branchis  they 
carry  a  long  cable  which  descends  from  the  middle  of  the  foot. 
What  is  this  cable  for  P  Is  it  to  attach  the  young  Anodont  to 
the  body  of  some  fish  whii^  will  carry  it  to  a  distanoe  ?  The 
Anodonts  have  not,  like  other  Acephala,  or  headless  mollusks, 
vibratile  wheels  to  disperse  themselves. 

At  the  bottom  of  ponds  and  rivers  there  are  Botifsrs  and 
Infusoria  which  attach  themselves  to  Crustaceans  and  insects, 
and  travel  like  the  Oirripeds  of  the  whales.  There  thus  exist 
fellow-boarders  of  the  two  categories  in  the  lower  ranks  of 
aquatic  animals. 

We  shall  finish  by  remarking  that  in  aU  combinations  be- 
tween individuals  of  dififerent  sexes,  as  between  those  of  dif- 
ferent species,  we  always  find  the  object  attained,  the  ooaserYa- 
tion  of  the  individual  and  the  conservation  of  the  species. 
These  phenomena  evidently  depend  on  the  secret  ordinance  of 
Providence,  and  the  life  of  the  humblest  worm  hangs  from  the 
same  thread  as  that  of  the  greatest  mammal.  A  breath 
suffices  for  their  creation  and  their  annihilation.  Grod  holds 
the  chains  of  all  their  existences,  and  conducts  them  to  their 
end.  It  is  for  us  to  observe  the  facts,  and  to  guess  in  gene- 
ralizing them  the  laws  by  which  they  are  regulated.  And  il 
we  have  need  of  an  hypothesis  to  guide  us  through  the  dark 
places,  do  not  let  us  assign  to  it  the  importance  of  a  scientific 
conquest,  for  this  hypothesis  is  only  a  beacon  to  guide  us  on 
our  route. 

We  close  here  for  the  moment  the  observations  to  which  we 
may  revert  some  day.  In  conclusion,  let  us  repeat  the  words 
we  lately  used  under  analogous  circumstances  and  in  this  place 
— the  grandeur  of  nations  is  measured  to-day  by  the  scale  of 
their  intelligence.  Let  us  take  our  part  in  those  learned  re- 
searches which  are  assigned  to  us  amongst  European  peoples, 
and  encourage  with  all  our  power  the  study  of  the  sciences  and 
the  cultivation  of  the  arts,  those  two  levers  of  civilizaiion.  In 
that  let  us  place  our  glory.  Instead  of  stifling  the  spirit  of 
investigation  in  onr  superior  schools,  and  leading  minds  to  ex- 
pend their  forces  in  sterile  disputations,  constitutional  govern- 
ments should,  more  than  absolute  monarchies,  afford  a  good 
example,  and  without  ceasing  urge  the  nation  to  the  glorious 
and  fruitful  conquests  of  science. — The  Student 


The  Arithmometer. — ^This  instrament  has  been  very  much  improved 
of  late  years.     To  give  some  idea  of  the  saving  of  time  effected  bj 
this  instrument,  eight  figores  (tens  of  millions)  can  be  mnitzplied  l^ 
eight  figures  in  eighteen  seconds ;  sixteen  figores  be  divided  by  eight 
figures  in  twenty  seconds ;  and  a  square  root  of  sixteen  figores  be 
extracted,  with  the  proof,  in  less  than  two  minotes.     It  is  oonstracted 
chiefly  of  a  brass  plate,  famished  with  eight  slots ;  direetlj  under 
these  slots  are  monnted  eight  droms,  each  having  nine  elongated  cog> 
teeth  of  suooessively  decreasing  length ;  over  each  dmm,  and  between 
it  and  the  slot,  is  monnted  a  sqoaie  shaft,  on  which  sUdeB  a  pinion- 
wheel,  so  as  to  oatoh  any  nomber  of  teeth  on  the  dmm.   .  Eaoh  of 
these  pinion-wheels  is  moved  by  a  button,  of  which  there  is  one  in 
eaoh  slot,  the  figures  at  the  sides  of  the  slots  showing  the  proper 
position  of  eaoh  button,  for  any  work  to  be  performed  by  the  instru- 
ment.   The  oogged  drams  gear  by  bevil-whe^  with  a  long  horizontal 
shaft,  which  is  also  in  gear  with  the  vertical  shaft,  moved  by  a  handle, 
by  whioh  the  instrument  is  worked.    In  a  movable  brass  plate,  whrah 
can  torn  and  slide  on  a  round  bar-hinge  at   the  back,  there  axe 
sixteen  holes,  under  eaoh  of  whioh  is  a  moveable  disk,  nombered  from 
0  to  9,  and  arranged  so  that  any  one  figore  of  eaoh  disk  may  be 
brought  under  ita  oonesponding  hole.    These  d^aka  have  bevil-wheds, 
whioh  gear  with  bevil-wheels  on  the  befora-mentioDed  square  ahafta. 
The  moveable  plate  is  also  famished  with  holes,  having  diaka,  num- 
bered from  0  to  9,  undemeath,  and  are  for  showing  the  number  of 
tnms  of  the  handle,  giving  by  this  means  the  quotient  in  division,  and 
showing  the  multiplier.    Such  is  the  general  oonstruotkm  and  prin- 
oiple  of  the  machine,  whioh  can  be  aeen  at  the  South  Kcnaingtnw 
Museum,  or  at  the  office  of  Mr.  W.  A.  Gilbea,  4,  South-street,  FiaalNuy. 
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Madagascar  and  ila  People, 
^c.     By  Ja»es  SiBBEE,  Ji 
Society.     1870. 
TITHOUT  pretending  to  be  ft 


W" 


esof  a  Four  Years'  RetidenM, 
London  :  The  Be%i°°B  Tract 


:ientiSc  work  of  travel,  ULt. 


from  nhich  tbe  natnraliat  idbj 
itercBting  and  naefiil.     Pobliehed  by 


Sibree's  book 

le&TD  a  good  deal  tbat  is 

Uie   R«ligioDa    Tract 

Sodetj,  it  is  designed 

especially  to  show  the 

natore  of  the  people 

with  whom  the  mis- 

aionaries  have  to  cope; 

but,  aa  the  portion  of 

the  work  deroted  to 

this  suliject  ia  limited 

and  apajt,  the  author's 

Darrative  may  be  read 

hj  those  who  take  no 

interest  in  the  esta- 
blishment of  oQe  par- 
ticular "miflsion  "  over 

others.       Indeed,   we 

would  in  passing  ex- 
press onr  belief  that, 

with  the  exception  of 
those  who  are  exactly 
of  Mr.  Sibree's  way 
of  thinking  on  religi- 
ons matters,  his  com- 
ments on  the  efforts 
and  labours  of  the 
Roman  Catholic  mia- 
sionariea  will  be  read 
with  a  feeling  of  pain, 
and  with  some  scepti- 
cism as  to  the  author's 
strict  impartiality. 
But  laying  aside  this 
|)art  of  the  book,  we 
find  a  series  of  chap- 
tera  full  to  overfiov- 
ing  witb  well- detailed 
sketch  esoftheconutry 
and  ita  animal  and 
Tegetabte  inhabitants. 
In  aomefew  inetauoes 
the  author  appears  to 
posieas  a  limited  k  now- 
ledge  of  general  na- 
tural history  ;  t^is, 
however,  being  partly 
compensated  for  by 
the  careful  observa- 
tions which  he  has 
evidently  made,  and 
by  the  tr  utbful  manner 
in  wbich  be  records 
tliam.  It  is  a  notioe- 
aUe   feature  of  this 

work,  too,  that  Ur.  Sibree,  in  endeavonring  to  make 
it  a  book  of  reference  on  its  subject,  has  compiled  from 
VBiiooa  aonrces,  espeoially  French,  some  good  desoriptions  of 
the  more  striking  geological  types  of  this  singular  island,  which, 
thoagh  so  near  the  African  shore,  reaemblea  the  great  continent 
BO  little  in  the  character  of  ita  fauna  and  flora. 

Ab  the  zoologist  might  anticipate,  one  of  the  first  creatures 
which  the  author  deals  with  aa  belonging  to  the  indigenous 
~s  of  Uadagascar,  is  the  Aye-Aye.     And  here  it  ia  much 


to  be  regretted  that  his  account  of  this  singular  animal  is  given 
second-hand — thattoofromProfessorOnen'saccoant  in  his  well- 
known  monograph.  We  are  told  of  the  wonderful  "  evidence 
of  design  "  which  the  Clteiromyi  displays,  of  its  large  eyes  and 
acute  power  of  hearing,  of  its  chisel-shaped  teeth,  and  of  that 
marvellous  hook-like  claw,  and  much  more,  which  recalls  Pro- 
fessor Owen's  graphic  pen.  But  U  it  not  a  pity  that,  in  pre- 
paring this  description,  the  author  did  not  consult  some  of  those 
naturalists  who  carefully  studied  the  habita  of  the  Aye-Aye 
which  was  sent  over 
some  years  since  to 
~  the  Zoological  So- 
dety  P  We  fear  tbat 
had  he  done  so,  and 
had  he  learnt  some 
of  the  experiments 
tried  with  the  little 
animal,  his  teleologi- 
cal  enthusiasm  would 
have  been  consider- 
ably diminished. 

lu  connection  witb 
the  distribution  ot 
mammalia  in  Mada- 
gascar, Mr.  Sibree 
draws  most  of  his 
materials  from  Dr. 
P.  L.  Sclater's  writ- 
ings. Nevertheless, 
his  remarks  will  in- 
terest deeply  those 
students  of  physical 
geography  who  are 
not  already  familiar 
witb  the  remarkable 
conclusions  arrived  at 
by  the  Secretary  of 
the  Zoological  So- 
ciety. Speaking  of 
the  decided  absence 
of  mammalian  types, 

"  First  of  oil,  the 
luge  CBmivora  are  all 
wanting.  There  ue  no 
lions,  leopards,  tigers, 
panthers,  or  hynaasi 
notbiag  lanrar  than  a 
wild  cat  and  a  small 
species  of  wolf  being 
known.  The  Urge  thick- 
skinned  Hjunuls  so  plen- 
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antelope,  gaie'le,  deer 
and  giiBiTe  which  hcodt 
the  African  plains  are 
entiiel;  absent,  wid,  ex- 
cepting two  varietiei  ot 
of  this  nseftil  oUsa  of  nummals.  Even  the 
horse  has  been  introdnoed  from  Europe,  whUe  its  ooosins,  the  zebra 
and  qnagga,  have  no  plsoe  in  the  Hadagasoar  famia.  The  order  of 
HamroaUa  most  developed  is  the  fbnr-handed  or  qnadnimana ;  bat 
this  again  is  represented  by  bnt  a  tin^  gronp — tlu  lemnrs — which 
are  the  noat  oharaatariatio  «■"■■"»>■  of  Uie  ialand.     There  are  no  trne 

monkevB  or  apes,  nor  do««  the  gorilla  pnt  in  an  appeaianoe 

Aa  far  aa  yet  known,  Qia  mammalia  of  Hadagasoar  ooosiat  o(  only 
for^-nine  speciea — an  extraordinarily  small  niunbec  for  snoh  a  large 
island;  and  of  tlieM  twwty-eight  belong  to  the  LemocidM.  Still 
stranger  is  the  faot  that  these  animals  are  allied  to  Asiatic  ratho  Uua 
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v^Xtgtptsal  fiMtc  Dr.  Sektcr  kM 


M  it  at  ynm%X  cxiiU.     if;  T1:ai  JCAa*- 

■nrt  kare  nwiiiiinl  for  »  los^ 

rotb«rf«tof  tk»giolw;  aad  3.  tkat 

ezikted  i£  fu.iBei  a^ei  beiwea 


Ia  wme  <A  tbe  fslMeqoeiit  cbapten  the  domestic  and  other 
cartons  of  the  people  are  T^rciblj  described,  the  ceremooj  of 
■nrria^  becai^  among  the  most  iDtereatiog.  And  here  we 
aaj  paase  topc«ot  oot  a  earions  feature  in  regard  to  the  qnes- 
tioB  of  descent,  which  indicates  that  tbe  **  good  men  "  of  Mada* 
gisfiir  have  no  profoand  faith  in  the  fidelity  of  their  sponses. 
"The  restrictions  apon  the  marria^  of  retatires,'*  sajs  Mr. 
Sibree,  **  are  ehiefl j  with  rttpett  to  those  ruiiBSStsJ  «■  the 
iesuUe  Hide.  It  is  a  tignificaot  fact,  aad  shows  Ae  lax  state 
fA  morals,  that  tbe  descent  of  sorereigns  and  nobles  is  ischmed 
thtoogh  the  female  rather  than  the  male  fine ;  as  it  is  aigaed 
that  the  descent  can  be  prored  from  the  mother,  while  it  is 
often  im|y>MiUe  to  know  the  paternity  of  a  child."  Marriages, 
as  in  India,  aprpear  to  be  celebrated  at  an  earl  j  age,  thirteen 
aad  foorteen  jears  being  often  ths  respectire  ages  of  the  bride 
asd  bridegroom. 

Pssstng  Cfwer  tbe  serend  chapters  which  deal  with  the  tra- 
ditions, tongs,  and  indnstrf  of  the  people,  we  find  in  the  lOih 
chapter  a  good  acooont  of  tbe  phiMogical  aad  anthropological 
problems  connected  with  the  origin  of  the  Malagasj.  The 
«nthor  Tsrf  jostl/  regards  the  xaee  as  one  derired  from  some 
Asiatic  oonntrj,  or  from  some  soviee  origiaaOj  direeUj  united 
to  Asia.  Pnmsionally  he  is  di^wsed  to  eonsidsr  the  people  as 
closelj  related  to  the  Malajs.  This  Tiew  he  thinks  borne  out 
bj  the  langnage  partienlarlj,  for  **  not  only  are  some  woids  abso- 
lotely  identical  with  those  spokea  in  the  Malay  peninsnla;  bat, 
what  is  far  more  important,  the  Mtrueture  of  the  language,  and 
especially  tbe  manner  of  formiag  the  verbal  inflections'  is 
exactly  the  same."  After  giring  an  ontline  of  the  arguments 
in  faronr  of  the  theory  of  Maligna  origin,  he  then  passes  on 
to  describe  the  Tarioos  tribes  or  gvsapa  of  people  (fire  in  nnraber) 
which  inhabit  the  country.  Of  thase  the  B^tsimiearaka  con- 
stitote  one  million,  or  about  a  terth  of  the  whole;  and  a  Tery 
good  Illustration  of  their  physical  ohanicter  is  afforded  in  the 
figures  on  p.  427,  the  blocks  of  srhidi  hare  been  courtaoaaly 
lent  us  by  the  publishers.  • 

The  final  chapters  in  the  rolame  vdate  to  the  hiatory  of  tbe 
island  dnring  its  period  of  milisaiioB,  and  deal  wilih  tbe 
persecution  of  the  missionaries  aad  other  matteia  connected 
therewith.  It  is  not  nnintersstii^  bat  caMioi  be  called 
seientific.  The  appendix  contaiaa  asaw  ralnahle  material  for 
tbe  naturalist,  and  the  iUustntiaas  scattered  throogh  the 
pages  are  numerous  end  well  exaeated;  aad  thns  ths  whole 
work  is  one  which  must  take  a  fcry  ki^  rank  in  oar  geo* 
graphical  literature. 
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i  w«  do  not,  hyh 

to.    We  opea  <mr  cnlnmwa  to  aXk^iriflioat 
dumnd  for  the  paUieatiott  of  opuuoni  of 

lynoos  eonumnucationa. 
coramonicetioaa. 


Tn  BoasiAirD  CaTBBir. — From  W.  PxKoai:.i.T,  FJL8. 

Sept.  29,  1869,  yonwers  so  good 
orally,  and  me  in  partioalac^  that 
tion,  had  jast  been  diaoorersd  in 
on  a  olear  day  Portland  oan  be  seen 
It  is  so  far  distant  by  railroad  as  to 
there.  This  fact  mast  be  my 
aayem  until  about  a  week  ago. 
partioalars  respecting  its  disBensioos, 
were  given  by  jmm  uii^  undent,  "  £.  W.  H.,"  in  SciBunnc 
Onviov,  Deoeaiber  15,  say  pseaeHt  intention  is  merely  to  state  tbai 
the  PortlaBd  roeka  aas  teapsesed  by  four  well*marked  ^stems  of 
**  joints,"  the  directions  of  wUcfa,  according  to  the  quarrymen,  axe-* 
Ist,  from  N.W.  to  S.E. ;  2nd,  from  N.  to  S. ;  3rd.  from  E.  to  W. ;  aad 
4th,  from  K.E.  to  S.W.  The  first  and  second  axe  the  most  pieraleot^ 
and  are  known  as  ''Bangers  "  and  "  Southers"  respeotiTely. 

When  examining  the  cayem  with  Mr.  Vioary,  F.G.S.,  we  noted  that 
the  directions  of  its  yarious  branches  coincided  doeely  with  those  of 
the  difTerent  joints,  and  that  the  line  of  jointage  itself  ran  long!- 
tudinally  along  the  roof.  In  short,  the  oonclosion  to  whioh  we  ware 
led  was,  that  the  cavern  had  been  formed  by  the  corrosion  aad  erosian 
of  the  rocks  in  directions  predetermined  by  the  joints  of  the  fozma- 
tion — a  conclusion  to  whioh  I  haye  come  also  respecting  at  Isaat 
erery  limestone  cayem  with  which  I  am  acquainted. 

The  other  joints  necessarily  cross  each  branch  or  gallery.  It  is  at 
these  intersections  that  the  lateral  openinga  oocor  whifdi  were  n^ 
tioned  by  "  E.  W.  H."  Our  guide  oomplained  that  before  he  tsok 
means  to  prevent  them,  boys  sometimes  got  in  from  the  adjacent 
quarries,  and  did  a  great  deal  of  "  mishty  " — a  Portland  synonym  for 
both  "  mischief  "  and  "  mischieyous." 
The  floor  in  some  parts  conslBted  of  very  fine  earth,  and  in  o^hsara 
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•of  blocks  of  stone  wMoh  from  time  to  time  had  fallen  from  the  roof 
and  sides,  and  were  occasionaJlly  cemented  together  with  stala^niiitic 
matter.  The  qnarrymen,  in  order  to  make  a  better  road,  had  torn  up 
many  of  these  blocks  and  thrown  them  aside,  but  neither  between 
them  nor  in  the  fine  earth  had  any  organic  remains  been  found. 

Oar  guide  informed  us  that  the  quarry  was  known  as  Slit  Craft  (not 
Kitcraft)  quarry,  in  Wide  Street,  the  word  street  being  inyariably  used 
for  road  in  Portland.  1  am,  &c., 

Torquay,  May  7.  Wm.  Pinqelly. 

'TBI   DbYELOFKXNTAL     BbLATION    07    YOBTICSLLA    AND    ACTINO- 

FHBT8. — From  M&.  Staniland  Wakb,  F.A.S.L. 

Sib,— I  am  able  to  confirm  in  a  curious  manner  the  assertion  of 
Stein,  that  certain  forms  of  Actinophrys  are  really  phases  of  the  deye- 
lopment  of  Vorticella  Microsioma.  Some  time  ago  I  had  sent  to  me 
samples  of  paper  which  had  been  used  for  straining  wine,  bottled,  in 
vacuo,  according  to  a  system  lately  introduced.  The  paper  thus  used 
was,  I  presume,  of  the  same  kind  in  each  case ;  but  of  the  four  pieces 
which  reached  me,  one  was  but  slightly  discoloured,  another  was  then 
•of  a  brownish  hue,  a  third  was  pinkish,  and  the  fourth  of  a  darker 
-colour,  approaching  marone.  My  object  in  obtaining  these  papers  was 
to  try  the  effect  of  infusion,  and  although  there  must  necessarily  be 
some  degree  of  uncertainty  as  to  whether  the  results  produced  are 
traceable  wholly  to  the  colouring  matter,  they  are  so  curious  that  they 
deserve  to  be  recorded. 

Separate  infusions  with  distilled  water  were  made  of  these  four 
papers,  but  the  general  results  were  so  much  the  same  in  each  case   | 
that  there  is  no  occasion  to  describe  them  independently.     The  first 
ehange  observable  in  the  fluid,  with  the  unassisted  eye,  was  the  ap- 
pearance at  the  bottom  of  the  bottles  of  that  fluffy-looking  substance 
which  is  developed  from  seeds  or  pollen  when  placed  under  similar 
-eonditions.     On  examination  of  this  substance  with  the  microscope,  it 
was  found  to  consist  of  a  minute  fungoid  growth,  sometimes,  but  not 
always,  in  association  with  thick  fibres,  which  may  have  been  derived 
from  the  paper.    Attached  to  the  fungoid  substance  were  numerous 
round  bodies,  probably  infusorial  germs,  and  also  many  free-moving 
infusoria,  which,  however,  judging  from  their  spasmodic  movements, 
were  still  united  to  the  fibrous  mass,  although  the  thread  which  bound 
ihem  was  invisible.  There  was  nothing  peculiar  about  these  infusoria, 
.all  of  which  I  recognized  as  having  met  with  on  many  other  occasions. 
The  infusions  produced,  moreover,  bodies  of  a  circular  form,  which  I 
h.K7e  now  little  doubt  were  encysted  forms  of  Vorticella.    In  addition 
to  these,  however,  were  a  number  of  larger  bodies  of  different  shapes, 
the  nature  of  which  I  could  not  for  some  time  determine.    That  they 
were  animal  organisms  I  did  not  doubt.    Their  appearance — that  of  a 
nearly  circular  and  nucleated  cell,  with  an  outer  faintly-defined  rim — 
was  sufficient  to  induce  this  belief.   No  motion  was  at  first  noticeable, 
but  I  Boon  found  that  the  shape  of  these  bodies  altered,  and  I  at  once 
set  them  down  as  having  an  amoebal  character.    This  idea  appeared  to 
be  confirmed  by  the  fact  that  free-moving  amoebsB  were  also  present 
in  these  infusions. 

I  haTe  not  studied  the  changes  of  Vorticella,  and  therefore  I  was 
•mneh  snrprised,  on  examining  these  infusions  some  days  later,  to  find 
a  great  number  of  these  forms  in  f nU  activity.  What  is  the  explana- 
^oa  of  this  faot?  It  was  soon  made  apparent  by  a  reference  to 
Pritehard'a  fine  work  on  Infusoria.  At  plate  27,  Pritchard  gives 
.seveiral  figures  of  Vorticella  miorostomcb,  this  being,  I  have  no  doubt, 
the  form  which  was  so  plentiful  in  my  infusions.  On  plate  23, 
moreover,  several  forms  are  figured,  which  I  at  once  recognised  as 
those  which  I  had  supposed  to  be  amcebal.  In  Pritchard,  these  are 
classed  with  Actinophrys,  but  they  are  described  as  having  been 
figured  by  Stein  as  phases  in  the  development  of  Vorticella  microsioma. 
Eight  of  these  phases  are  given  by  Stein,  and  of  these  Nos.  1  and 
2  in  Pritnhard  eJmost  perfectly  represent  the  forms  produced  in  my 
infusions.  In  addition,  however,  te  Vorticella  microstoma  were  several 
other  analogous  forms,  among  tiiem  one  much  resembling  Actinophrys 
lingvdfera  or  Acineta  (Pritchard,  pL  23,  fig.  17).  Since  I  noted  the 
above  facts,  most  of  the  Vorticella  have  disapi)eared,  and  the  drcsular 
bodies  have  increased  very  largely  in  number,  the  smaller  ones  being 
•extremely  numerous.  These  bodies  are  nearly  always  associated  with 
the  fungoid  matter.  They  evidently  increase  in  size,  and  seem  to  mo 
to  be  phases  of  the  encysting  prooess  of  VorticeUa  microstoma,  as 
figured  by  Dr.  Carpenter  in  lus  work  on  the  microscope.  In  addition 
-to  the  inf nsoria  referred  to,  the  infusions  now  contain  several  other 
forms,  among  them  KoJpoda  citcullus. 

Along  vrith  the  development  of  infusorial  life  there  has  been  a 
rapid  inoroaso  in  the  fungoid  matter  formed  in  the  several  infusions, 
the  eolonr  of  which  agrees  well  with  that  of  the  paper  used  in  the 
•ezperimeDts.  The  darkest  paper  has  tinted  the  water  the  most  highly, 
and  this  infusion  presents  the  most  abundant  fungoid  development. 
The  oolonr  of  the  fungus  dosely  agrees,  too,  with  that  of  the  fluid, 
•especially  in  the  case  of  the  two  daricest  infusions.  The  general  form 
taken  by  the  fungoid  matter  present  in  these  is  that  of  very  irregu- 
larly shaped  masweg  of  a  pinkish  colour,  approaching  red,  and  exhibiting 


but  slight  trace  of  fibrous  formation.  Mixed  up  with  this,  however,  is 
often  seen,  especially  in  the  darkest  infusion,  a  oorious  fungus  growth, 
the  pinkish  stems  of  which  are  curved  and  irregularly  branched,  pre- 
senting a  beautiful  object  under  the  microscope.  I  have  not  been  able 
to  determine  the  relation  between  the  two  forms  thus  associated, 
neither  of  which  have  I  met  with  in  any  other  infusion. 

I  am,  Sir,  yours  obediently,  C.  Stakiland  Wake. 


Meteobology  of  Apbil. — From  Mb.  John  Jambs  Hall. 

Sib, — I  beg  to  send  you  a  few  particulars  of  the  weather  of  the 
past  month,  deduced  from  daily  observations  with  standard  instru- 
ments. 

The  barometer  is  a  standard  on  Fortin's  principle,  and  its  readings 
have  been  corrected  for  capillarity  and  index  error,  determined  by 
comparison  at  the  Boyal  Observatory,  Greenwich,  and  reduced  to  32** 
Pahr.  and  mean  sea  level. 

The  thermometrical  readings  have  been  corrected  for  index  error, 
determined  by  comparison  at  the  Eew  Obserratoxy  of  the  British 
Association. 

The  dew  point,  relative  humidity,  tension  or  elastic  force  of  vapour, 
vapour  in  a  cubic  foot  qf  air,  and  weight  of  a  cubic  foot  of  air,  are 
calculated  from  Glaisher  s  hygrometrioal  tables  and  observations  of 
Mason's  (verified)  hygrometer. 

The  readings  of  the  *'  self-registering "  thermometers,  the  rainfall, 
and  ozone,  are  inserted  on  the  actual  days.  The  rainfall,  e.  g.,  mea- 
sured at  7h.  45m.  a.m.,  is  placed  to  the  previous  day,  which  contains 
16h.  15m.  out  of  twenty-four  hours. 

The  "maximum"  and  "minimum"  (shade)  thermometers  are  sus- 
pended on  a  stand  similar  to  that  described  in  Drew's  Practical 
Meteorology,  Part  II.,  p.  82,  60,  and  plate  iv.  fig.  1.  The  stand  is  perma- 
nently fixed,  and  the  instruments,  which  face  the  north,  are  protected 
from  the  rays  of  the  sun,  when  his  azimuth  is  north  of  east  or  west, 
by  louvre  boarding  fixed  clear  of  the  stand  on  the  north,  east  and  west 
sides.  The  stand  is  fitted  with  three  open  roofs,  allowing  the  air  to 
circulate  freely. 

The  instruments  from  which  the  readings  marked  *  are  taken  are 
situated  about  36  chains  to  the  E.N.E.  of  the  other  instruments.  This 
is  essential  to  insure  free  exposure,  and  therefore  greater  accuracy. 

The  receiving  surface  of  the  rain-gauge  (Glaisher' s  improved)  is 
8  in.  in  diameter  and  is  12  ft.  above  the  ground. 

The  observations  of  the  26th  and  27th  were  unavoidably  omitted, 
but  in  some  particulars  no  difference  arises  from  this  source.  (Vide 
"  General  Besults,"  to  which  these  remarks  orUy  refer. 

I  am.  Sir,  your  obedient  Servant, 

John  Jambs  Hall. 

Mount  Ararat  and  St.  Mary*$  Qrovt,  Richmond,  8.W.,  May  2. 

Genebal  Begtults. 

The  following  means,  &c.,  for  the  twenty-five  days  (except  where 
otherwise  noted)  ending  25tii,  have  been  deduced  from  the  accompany- 
ing table.  (A  dose  approximation  to  the  true  monthly  means  may 
however  be  obtained  by  taking  the  following  quantities  twice,  i.  e., 
for  both  days  on  which  the  observations  were  omitted,  and  afterwards 
deducing  the  results.) : — 

Mean  height  of  the  barometer  (corrected)    30*214  in. 

Highest  observed  reading  (April  4) 30*540  in. 

Lowest  observed  reading  (April  9) 29*529  in. 

Observed  range  (25  days) 1*011  in. 

Mean  height  of  the  barometer  expressed  in  millimetres  ...  767*4 

Mean  pressure  of  air  due  to  gases  separated  from  water 

in  air  29*956  in. 

Mean  temperature  of  the  air  (8  a.m.)  46*21* 

„  „  „       „  (centigrade  scale)  7*89" 

„  „        of  evaporation 43*11** 

„  „        of  dew  point    39-75' 

Mear  relative  humidity  (saturation  »  100) 79* 

Mean  pressure  of  vapour  of  water,  expressed  in  inches  of 

mercury   250  in. 

Mean  weight  of  water  in  a  cubic  foot  of  air 2'8gr8. 

Mean  weight  of  a  cubic  foot  of  air 553'3grs. 

Highest  reading  of  maximum  thermometer  (April  20) 80*2" 

Lowest  reading  of  minimum  thermometer  (April  4) 24*7* 

Benge  for  22  days  (3rd  to  24th)  55*5* 

Mean  daily  range  (        to        inclusive  

Mean  force  of  wind  8  a.m.  (estimated  soole  0  to  6)  I'O* 

Total  rainfall 0*400  in. 

Mean  amount  of  ozone  (0  to  10):t 1 

Maximum  of  ozone  (April  10th,  a.m.) J    6 

Marked  thus  X  '>*^  approximate. 

The  weather  was  characterized  by  unusual  atmospheric  phenomena 
for  the  season.    The  maximum  temperature  exceeds  that  of  the  same 
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UOYAL  SOCIETY. 

TuuRiiDAY,  May  Sth.— The  Bakerian  Lectnre.-— "On  the  Pre-Car- 
boniferonii  Floraa  of  North-Eaatern  America,  with  especial  reference 
to  that  of  the  Erian  (Deronian)  Period/'  by  J.  W.  Dawson,  LL.D., 
F.B.S.,  &c.|  Principal  and  Vioe-Chanoellor  of  M*Gill  Uniyersitj,  Mon- 
treal.—The  attention  of  the  aathor  was  first  directed  to  the  Deyonian, 
ai  distingoished  from  the  Carboniferons  flora,  by  the  disoorery,  on  the 
part  of  Sir  W.  E.  Lo^^,  in  1843,  of  some  remarkable  remains  of  plants 
in  the  sandstones  of  Gasp^,  Canada.  In  1859,  after  visiting  Oasp^to 
study  those  plants  in  situ,  descriptions  of  them,  and  more  partionlarly 
of  the  two  characteristic  Lower  Devonian  genera  Prototaxites  and 
Pnl<^7iytonj  were  pablished  in  the  Jonmal  of  the  Geological  Society. 

Subsequently  additional  material  was  obtained  by  personal  investi- 
gation of  the  Devonian  of  Maine  and  New  Brunswick,  and  through 
the  kindness  of  Professor  James  Hall,  from  that  of  New  York.  These 
additional  plants  were  also  published  in  the  Journal  of  the  Geo- 
logical Society. 

Still  more  recently,  a  thorough  re-examination  of  the  Gasp6  beds, 
the  systematic  exploration  of  the  plant-bearing  beds  near  St.  John  by 
Professor  Hastt,  and  fresh  collections  made  by  Professor  Hall,  have 
enabled  the  author  to  prepare  a  catalogue  of  121  species,  and  to  attempt 
a  thorough  revision  of  the  Erian  flora,  and  an  investigation  of  its  con- 
ditions of  growth  and  relations  to  the  Carboniferous  flora. 

The  term  **  Erian  "  is  applied  to  the  formations  included  between 
the  top  of  the  Upper  Silurian  and  tl\e  base  of  the  Carboniferous,  on 


account  of  the  unoertainties  which  have  attended  the  subdivision  and 
limitation  of  the  Devonian  of  Europe,  and  also  on  aooount  of  the  im- 
mense area  occupied  by  these  beds  on  the  south  and  west  of  Lake 
Erie,  and  their  admirable  development  with  regard  to  subdivisioiDB  and 
fossils.  The  name  "  Erie  Division  "  was  also  that  piriginaUy  applied 
to  this  typical  series  by  the  geologists  of  the  Survey  of  New  Yoik. 

A  large  part  of  the  paper  was  occupied  with  the  revision  of  the 
Erian  flora,  including  the  description  of  twenty-three  new  species,  and 
more  ample  descriptions  of  others  previously  known  only  in  fragments. 
Large  trunks  of  Prototaxites,  from  the  base  of  the  Lower  Deronian, 
were  described,  and  full  details  given  of  the  form,  structures,  and 
fructification  of  two  species  of  Psilophyt<m.  The  new  genus  Ormoary- 
lon  was  described.  The  genus  Cyclostigma  was  noticed,  as  leprssented 
by  two  species  in  America,  and  its  foliage  and  fruit  described  for  the 
first  time.  The  genera  of  the  Erian  ferns  were  examined  and  coneoted, 
and  several  interesting  trunks  and  stipes  belonging  to  tree-ferns  wen» 
described.  The  fruits  of  the  genus  Cardiocarpum  were  illnstrated 
with  reference  to  their  structure.  The  occurrence  of  Lepidophloio$, 
CaZamodendron,  and  other  forms  in  the  Middle  Devonian  was  noUoed  for 
the  first  time. 

The  third  part  of  the  memoir  was  occupied  with  comparisons  and 
general  oonolusions.  At  the  close  of  the  Upper  Silurian  period  tha^ 
was  a  great  subsidence  of  the  land  in  Eastern  America,  pnrred  by  the 
wide  extent  of  the  marine  beds  of  the  Lower  Helderberg  (LstSkm} 
group.  It  was  on  the  small  areas  of  Lower  Silurian  and  Laurentisa 
land  remaining  after  this  subsidence  that  the  oldest  land  plants  known 
in  the  region  fiourished.  Be-elevation  occurred  early  in  the  Devoniaa 
period,  and  the  known  flora  receives  considerable  extension  in  the 
shallow-water  beds  of  the  Lower  Erian,  The  subsidence  indicated  1^ 
the  great  Carboniferous  limestone  interrupted  these  conditions  on  tiie 
west  side  of  the  Appalachians,  but  not  on  their  eastern  side.  At  the 
close  of  this  we  find  the  ridi  Middle  Devonian  flora,  whioh  diminishes 
toward  the  close  of  the  period ;  and  after  the  physioal  distorbaaoea 
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whioh  on  the  east  side  of  the  Api>a]aohiaiiB  temunated  the  Erian  age, 
it  is  followed  by  the  meagre  and  qnite  dissimilar  flora  of  the  Lower 
Carboniferous ;  and  this,  after  the  sabsidenee  indioated  by  the  Car- 
boniferoos  limestone,  is  followed  by  the  ooal-formation  flora. 

If  we  compare  the  Erian  and  Carboniferous  floras,  we  find  that  the 
leading  genera  of  the  latter  are  represented  in  the  former,  but  for  the 
most  part  under  distinct  specific  forms ;  that  the  Erian  possesses  some 
genera  of  its  own,  and  that  many  Carboniferous  genera  have  not  yet 
been  recognised  in  the  Erian.  There  is  also  great  local  diversity  in 
the  Erian  flora,  conyeying  the  impression  that  the  conditions  affecting 
the  growth  of  plants  were  more  yaried,  and  the  facilities  for  migra- 
tion of  species  less  extensiye  than  in  the  Carboniferous. 

In  comparing  the  Erian  flora  of  America  with  the  Devonian  of 
Europe,  we  meet  with  the  difficulty  that  little  is  known  of  the  plants 
of  the  Lower  and  Middle  Devonian  in  Europe.  There  are,  however, 
specimens  in  the  Museum  of  the  Geological  Survey  whioh  show,  in 
connection  with  facts  which  can  be  gleaned  from  the  works  of  conti- 
nental writers,  that  Pnhphyton  occupied  the  same  important  place  in 
Europe  which  it  did  in  America;  and  in  the  Upper  Devonian  the 
generic  forms  are  very  similar,  though  the  •peoies  are  for  the  most 
part  ditferent. 

In  Eastern  America  no  land  flora  is  known  below  the  Upper  Silurian ; 
and  even  in  that  series  the  plants  found  are  confined  to  the  genus 
Psilophyton,  Independently,  however,  of  the  somewhat  doubtful 
Lower  Silurian  plants  stated  to  have  been  found  in  Europe,  there  are 
indications,  in  the  Lower  Eiian  flora,  that  it  must  have  been  the  suc- 
cessor of  a  Silurian  flora  as  yet  almost  unknown  to  us ;  and  the  line  of 
separation  between  this  old  flora  and  that  of  the  Devonian  proper, 
seems  to  be  at  the  base  of  the  Middle  Devonian. 

In  applying  these  facts  and  considerations  to  the  questions  relating 
to  the  introduction  and  extinction  of  species,  and  the  actual  relations 
of  suooeesive  floras,  it  was  proposed  to  compare  what  might  be  called 
specific  tyi>e8 — ^that  is,  forms  which  in  any  given  i>eriod  could  not  be 
rationally  supposed  to  be  genetically  related.  Of  these  specific  types, 
at  least  fifty  may  be  reckoned  in  the  Erian  flora ;  of  these,  only  three 
or  four  are  represented  in  the  Carboniferous  by  identical  species,  while 
about  one-half  are  represented  by  allied  species.  The  remainder  have 
no  representatives. 

A  table  of  specific  types  of  the  Erian  was  given,  and  its  bearing 
shown  on  the  questions  above  referred  to ;  and  the  hope  was  expressed 
that,  by  separating  such  types  from  doubtful  species  and  varietal 
forms,  some  progress  might  be  made  towards  understanding,  at  least, 
the  times  and  conditions  in  which  specific  types  were  introduced  and 
perished,  and  the  range  of  varietal  forms  through  whioh  they  passed. 

The  following  paper  was  crushed  out  in  our  last  number. 

**  On  Supra-annual  Cycles  of  Temperature  in  the  Earth's  Surface- 
crust,"  by  Prof.  C.  Fiazzi  Smyth,  F.B.S. — The  author  in  this  paper 
presents  and  discusses  here  the  completely  reduced  observations,  from 
1837  to  1869  inclusive,  of  the  four  great  earth-thermometers  sunk  into 
the  rook  of  the  Calton  Hill,  at  the  Boyal  Observatory,  Edinburgh,  by 
the  late  Principal  Forbes,  pursuant  to  a  vote  by  the  British  Associa- 
tion for  the  Advancement  of  Sdenoe. 

Leaving  on  one  side  the  several  natural  -  philosophy  data  which 
have  been  investigated  from  smaller  portions  of  the  same  series  of 
observations  both  by  Principal  Forbes  and  Sir  William  Thomson,  the 
author  applies  litmoftlf  solely  to  trace  the  existence  of  other  cydes 
than  the  ordinary  annual  one  in  the  rise  and  fall  of  the  different 
tiiermometers. 

Of  such  cycles,  and  of  more  than  one  year's  duration,  he  considers 
that  he  has  discovered  three ;  and  of  these  the  most  marked  has  a 
period  of  11*1  years,  or  practically  the  same  as  Schwabe's  numbers  for 
new  gronps  of  solar  spots.  Several  numerical  circumstances,  however, 
which  the  author  details,  show  that  the  sun-spots  cannot  be  the  actual 
cause  of  the  observed  waves  of  terrestrial  temperature,  and  he  suggests 
what  may  be  ;  concluding  with  two  examples  of  the  practical  use  to 
whioh  a  knowledge  of  the  temperature  cycles  as  observed,  may  at  once 
be  turned,  no  matter  to  what  oosmical  origin  their  existence  may  be 
owing. 

**  On  a  Cause  of  Error  in  Eleotrosoopic  Experiments,"  by  Sir  Charles 
Wheatstone,  F.B.S. — ^To  arrive  at  accurate  conclusions  from  the  indi- 
cations of  an  electroscope  or  electrometer,  it  is  necessary  to  be  aware 
of  all  the  sources  of  error  which  may  occasion  these  indications  to  be 
misinterpreted. 

In  the  course  of  some  experiments  on  electrical  conduction  and  in- 
duction which  I  have  recently  resumed,  I  was  frequently  delayed  by 
what  at  first  appeared  to  be  very  puzzling  results.  Occasionally  I 
found  that  I  could  not  discharge  the  electrometer  with  my  finger,  or 
only  to  a  certain  degree,  and  that  it  was  necessary,  before  commencing 
another  experiment,  to  place  myself  in  communication  with  a  gas-pipe 
which  entered  the  room.  How  I  became  charged  I  could  not  at  that 
time  explain;  the  following  chain  of  observations  and  experiments, 
however,  soon  led  me  to  the  true  solution. 

I  was  sitting  at  a  table  not  far  from  the  fireplace,  with  the  electro- 
meter (one  of  Peltier*s  construction)  before  me,  and  was  engaged  in 
experimenting  with  disks  of  various  substances.    To  insure  that  the 


one  I  had  in  hand,  which  was  of  tortoiseshell,  should  be  perfectly 
dry,  I  rose  and  held  it  for  a  minute  before  the  fire ;  returning  and 
placing  it  on  the  plate  of  the  electrometer,  I  was  surprised  to  find 
that  it  had  apparently  acquired  a  strong  charge,  defiectiag  the  index 
of  the  electrometer  beyond  90**.  I  found  that  the  same  thing  took 
place  with  every  disk  I  thus  presented  to  the  fire,  whether  of  metal  or 
any  other  substance.  My  first  impression  was  that  the  disk  had  been 
rendered  electrical  by  heat,  though  it  would  have  been  extraordinary 
that,  if  so,  such  a  result  had  not  been  observed  before ;  but  on  placing 
it  in  contact  with  a  vessel  of  boiling  water,  or  heating  it  by  a  gas-lamp, 
no  such  effect  was  produced.  I  next  conjectured  that  the  pheno- 
menon might  arise  from  a  difference  in  the  electrical  state  of  the  air  in 
the  room  and  that  at  the  top  of  the  chimney ;  and  to  put  this  to  the 
proof,  I  adjourned  to  the  adjacent  room  where  there  was  no  fire,  and 
bringing  my  disk  to  the  fireplace  I  obtained  predsely  the  same  result. 
That  this  conjecture,  however,  was  not  tenable  was  soon  evident,  be- 
cause I  was  able  to  produce  the  same  deviation  of  the  needle  of  the 
electrometer  by  bringing  my  disk  near  any  part  of  the  wall  of  the 
room.  This  seemed  to  indicate  that  different  parts  of  the  room  were 
in  different  electrical  states ;  but  this  again  was  disproved  by  finding 
that  when  the  positions  of  the  electrometer  and  the  place  where  the 
disk  was  supposed  to  be  charged  were  interchanged,  the  charge  of  the 
electrometer  was  still  always  negative.  The  last  resource  was  to 
assume  that  my  body  had  become  charged  by  walking  across  the  car- 
peted room,  though  the  effect  was  produced  even  by  the  most  careful 
treading.  This  ultimately  proved  to  be  the  case ;  for,  resuming  my 
seat  at  the  table  and  scraping  my  foot  on  the  rug,  I  was  able  at  will 
to  move  the  index  to  its  greatest  extent. 

Before  I  proceed  further  I  may  state  that  a  gold-leaf  electrometer 
shows  the  phenomena  as  readily. 

When  I  first  observed  these  effects  the  weather  was  frosty ;  bat 
they  present  themselves,  as  I  have  subsequently  found,  almost 
equally  well  in  all  states  of  the  weather,  provided  the  room  be  per- 
fectly dry. 

I  will  now  proceed  to  state  the  conditions  which  are  necessary  for 
the  complete  success  of  the  experiments,  and  the  absence  of  which 
has  prevented  them  from  being  hitherto  observed  in  the  striking 
manner  in  which  they  have  appeared  to  me. 

The  most  essential  condition  appears  to  be  that  the  boot  or  shoe  of 
the  experimenter  must  have  a  thin  sole  and  be  perfectly  dry ;  a  surface 
polished  by  wear  seems  to  augment  the  effect.  By  rubbing  the  sole  of 
the  boot  against  the  carpet  or  rug,  the  electricities  are  separated,  the 
carpet  assumes  the  positive  state  and  the  sole  the  negative  state ;  the 
former  being  a  tolerable  insulator,  prevents  the  positive  electricity 
from  ruimlng  away  to  the  earth,  while  the  sole  of  the  foot,  being  a 
much  better  conductor,  readily  allows  the  charge  of  negative  electricity 
to  pass  into  the  body. 

So  effective  is  the  excitation,  that  if  three  persons  hold  each  other 
by  the  hands,  and  the  first  rubs  the  carpet  with  his  foot  while  the 
third  touches  the  plate  of  the  electrometer  with  his  finger,  a  strong 
charge  is  communicated  to  the  instrument. 

Even  approaching  the  electrometer  by  the  hand  or  body,  it  becomes 
charged  by  induction  at  some  distance. 

A  stronger  effect  is  produced  on  the  index  of  the  instrument  if,  after 
robbing  the  foot  against  the  carpet,  it  be  immediately  ndsed  from  it. 
When  the  two  are  in  contact,  the  electricities  are  in  some  degree 
coerced  or  dissimulated ;  but  when  they  are  separated,  the  whole  of 
the  negative  electricity  becomes  free  and  expands  itself  in  the  body. 
A  single  stamp  on  the  carpet,  followed  by  an  immediate  removal  of 
the  foot  causes  the  index  of  the  electrometer  to  advance  several 
degrees,  and  by  a  reiteration  of  such  stamps  the  index  advances  30* 
or  40^ 

The  opposite  electrical  states  of  the  carpet  and  the  sole  of  the  boot 
were  thus  shown :  after  rubbing,  I  removed  the  boot  from  the  carpet, 
and  placed  on  the  latter  a  proof -plate  (i.  e.  a  small  disk  of  metal  with 
an  insulating  handle),  and  then  transferred  it  to  the  plate  of  the  elec- 
trometer; strong  positive  electricity  was  manifested.  Performing  the 
same  operation  with  the  sole  of  the  boot  a  very  small  charge  was 
carried,  by  reason  of  its  ready  escape  into  the  body. 

The  negative  charge  assumed  by  sole-leather  when  rubbed  with 
animal  hair  was  thus  rendered  evident.  I  placed  on  the  plate  of  the 
electrometer  a  disk  of  sole-leather  and  brushed  it  lightly  with  a  thick 
camers-hair  pencil;  a  negative  charge  was  communicated  to  the 
electrometer,  which  charge  was  principally  one  of  conduction,  on 
accoimt  of  the  very  imperfect  insulating  power  of  the  leather. 

Various  materials,  as  india-rubber,  gutta  peroha,  &c.,  were  substi- 
tuted for  the  sole  of  the  boot;  metal  plates  were  also  tried;  all 
communicated  negative  electricity  to  the  body.  Woollen  stockings  are 
a  great  impediment  to  the  transmission  of  electricity  from  the  boot ; 
when  these  experiments  were  made  I  wore  cotton  ones. 

Wlien  I  substituted  for  the  electrometer  a  long  wire-galvanometer, 
such  as  is  usually  employed  in  physiological  experiments,  the  needle 
was  made  to  advance  several  degrees. 

At  the  meeting  of  the  British  Association  at  Dublin  in  1857,  Pro- 
fessor Loomis,  of  New  York,  attracted  great  attention  by  his  account 
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of  ■ome  xemazkable  electrieal  plienoineiui  obserred  in  oertaia  bonaes 
in  thai  et^.  It  appesn  th«i  in  nnnmuJlj  oold  and  drj  printers,  in 
roona  pforided  witii  thick  carpeta  and  heated  b^  atorea  or  hot-air 
apparatna  to  70*,  electrical  phenomena  of  great  intensity  are  aome- 
timea  produced.  A  lady  walking  along  a  carpeted  floor  drew  a  spark 
one  quarter  of  an  inch  in  length  between  two  metal  baUa,  one  attached 
to  a  gaa-pipe,  the  other  touched  by  her  hand;  she  alao  fired  ether, 
ignited  a  gaa-light,  charged  a  Leyden  jar,  and  repelled  and  attracted 
l^th-balla  similarly  or  disaimilarly  electrified.  Some  of  these  state- 
menta  were  receiTed  with  great  incrednlity  at  the  time,  both  here  and 
abroad,  bat  th^  have  since  been  abundantly  confirmed  by  the  professor 
himself  and  by  others. — (See  Silliman'a  American  Journal  of  Science^ 
Jnly  1858.) 

My  experiments  show  that  these  phenomena  are  exceptional  only  in 
degree.  The  striking  effects  observed  by  Professor  Loorois  were  feeble, 
nnlesa  the  thermometer  was  below  the  freezing-point,  and  most  ener- 
getic when  near  zero,  the  thermometer  in  the  room  standing  at  70*. 
Those  observed  by  myself  succeed  in  almost  any  weather,  when  all 
the  necessary  conditiona  are  fulfilled.  Some  of  these  conditions  must 
frequently  be  present,  and  experimentalists  cannot  be  too  much  on 
their  guard  against  the  ooeurrence  of  these  abnormal  effects.  I  think 
I  hiiTe  done  a  sendee  to  them,  especially  to  those  engaged  in  the  deli- 
cate investigations  of  animal  electricity,  by  drawing  their  attention  to 
the  subject. 


GEOLOGICAL  SOCIETY. 

Apbil  27th. — ^B.  A.  C.  Godwin-Austen,  Esq.,  F.B.S.,  vice-president, 
in  the  chair.  Bobert  Logan  Jack,  Esq.,  of  the  Geological  Survey  of 
Scotland  ;  George  Alexander  Lebour,  Esq.,  of  the  Geological  Survey  of 
England  and  Walea ;  Coles  Child,  Esq.,  of  the  iUaoe,  Bromley,  S.E., 
aad  Hanry  Bivington,  Esq.,  28,  Finsbury-square,  N.,  were  elected 
fellows  of  the  society ;  and  Frofeas<»r  Josej^  Szabo,  of  Pesth,  was 
elected  a  foreign  correspondent. 

The  following  oommunicatioDs  were  read:-— "On  the  Species  of 
Bhinoeerca,  whose  remains  weie  diaoovered  in  a  JPissure-cavem  at 
Oreston  in  1816,"  by  George  Busk,  Esq.,  F.B.S.,  F.G.S.— The  object 
of  this  paper  was  to  show  that  the  rhinoceros  whose  remains  were 
discovered  by  Mr.  Whidbey  in  a  fissure-cavern  at  Oreaton,  near  Ply- 
mouth, in  the  year  1816,  and  described  by  Sir  Everard  Home  in  the 
I*hilosophical  Transactions  for  1817,  belonged,  not  as  has  hitherto 
been  supposed  by  every  one  except  the  late  Dr.  Falconer,  to  Rhinoceros 
UehorhintiSi  but  to  Rk.  lepiorhinus,  Onv.  (R.  megarhinuSt  Christ.). 

The  remains  in  question  are  in  the  Museum  of  the  Boyal  College  of 
Surgeons,  and  consists  of  between  thirty  and  for^  more  or  less  broken 
portiona  of  the  teeth  and  of  numerous  bones  of  the  skeleton.  The 
greater  number  beiug  hardly  in  a  condition  to  afford  satisfactory  dia- 
gnostic specific  characters,  the  remarks  in  the  paper  were  limited  to 
the  teeth  and  to  a  perfect  metacarpal  bone,  which  appeared  amply 
anifio&ent  for  the  purpose. 

The  teeth  mainly  relied  upon  were  the  first  or  second  upper  molars 
(m>  or  m*)  of  the  right  and  left  sides.  Both  the  teeth  were  broken, 
but  what  was  wanting  in  one  was  supplied  by  the  other.  The  cha- 
racters exhibited  were  shown  to  be  unlike  those  of  R.  tichorhinuSf  and 
quite  in  accordance  with  those  of  JR.  Uptorhinus,  These  were  the 
thinness  and  smoothness  of  the  enamel,  the  configuration  of  the  dorsal 
surface,  the  form  and  size  of  the  columns,  and  the  disposition  and  re- 
lations of  the  "uncus"  and  "pecten**  ("croc7i«t"  and  "anterior 
oombing-plate "),  and  the  consequent  absence  of  the  characteristic 
"  iichorhine  pit "  or  fosaetie.  The  less  strongly  marked  characters  by 
which  the  teeth  could  be  distinguished  from  those  of  R.  hemitcech/us, 
Falc,  and  R.  eimscus,  Falc,  were  also  pointed  out. 

The  metacaipal  bone  selected  for  the  illustration  of  the  diagnosis  is 
9^  in.  long,  and  remarkable  for  the  compression  of  the  shaft  and  its 
eomparative  slendemess,  as  contrasted  with  the  same  bone  in  R,  ticho* 
rhinvs,  specimens  of  which  were  exhibited  on  the  table,  and  which,  in 
no  case  within  the  author's  knowledge,  ever  exceeds  7i  or  8  inches  in 
length,  and  is  proportionately  much  thicker  than  in  R.  Uptorhinus  or 
any  other  extinct  species.  The  size  and  form  of  the  bone  also  showed 
that  the  speoies  coqid  not  be  either  R.  kemitcBcJvus  or  R,  etvuscuSf  for 
although  the  means  of  direct  oompariroa  with  the  third  metacaipal  of 
those  species  did  not,  to  the  author's  knowledge,  exist  in  London,  its 
probable  general  dimensions  and  proportions  could  be  deduced  f^m 
those  of  the  corresponding  metf^tarsiU,  of  which  bone  numerous  speci- 
mens were  available.  It  was  further  shown  that  the  Oreston  meta- 
carpal exactly  corresponded  with  those  of  R.  Xeptorhinus^  from  Grays 
Thurrook,  in  the  British  Museum. 

The  determination  of  the  species  appears  to  be  of  considerable  in- 
terest, inasmuch  as  it  affords  an  additional  instance  of  the  occurrence 
in  England  of  the  great  southern  rhinoceros.  This  is  also  the  only 
example  of  the  discovery  of  that  species,  except  in  river  or  other 
deposits,  either  in  this  country  or  on  the  Continent. 

TXscussion. — The  chairman  remarked  that  at  one  time  the  Oreston 
Bhinoceroe  was  referred  to  R.  tichorhinus,  but  that  Bnokland,  although 
mentioning  the  Bhinooeros,  never  gave  it  a  specific  name.    The  chair- 


man also  said  that  the  Oreston  fiasurea  were  not  caves,  but  mere  fis* 
snrea  which  had  been  filled  in ;  an  entire  skeleton  ooeorred  at  one 
spot,  and  the  animal  must  have  fallen  in. 

Mr.  Boyd  Dawkins  had  been  struck  by  the  non-tichorine  character 
of  the  Or^ton  specimens  some  years  since.  He  confirmed  Ptofesfior 
Busk's  determination,  and  remarked  that  five  British  species  of  Bhi- 
noceros  are  known,  namely : — 1.  R,  Schleiermacheri,  from  the  Bed 
Crag  of  Suffolk  (in  the  Miocene  at  Darmstadt).  2.  R.  etruscus,  from 
the  Forest  BedsB.  Merckii  (Von  Meyer).  3.  R.  megarhinus  (Cloistol) 
^leptorhinvs (Cuv.) ;  but  the  latter  name  includes  also  R.  etnmcussxti 
R.  hemitiEchus,  so  that  the  adoption  of  De  Christol's  name  gets  rid  of 
a  difficulty.  4.  R.  hemitcschusj  said  b.  R,  tichorhinus ss R,  antiquitaiis 
(Blum.). 

Professor  Busk,  in  reply,  stated  that  Oreston  was  a  fissnre-cavein, 
and  noticed  the  snocessiTe  openings  in  1816,  1821,  and  1826.  He  did 
not  agree  with  Mr.  Bojd  Dawkins  in  preferring  the  name  megarhinus 
to  Cuvier's  leptorhinus.  He  did  not  know  of  the  oocnrrenoe  of  two 
species  of  Bhinooeroe  at  Oreston. 

"On  two  Gneissoid  series  in  Nova  Scotia  snd  New  Bmasinck, 
supposed  to  be  the  equrvalenta  of  the  Hnronian  (Cambrian)  and  lan- 
rentian,"  by  H.  Toule  Hind,  Esq.,  M.A. ;  communicated  by  Ftof. 
Bamsay,  F.B.S.,  F.G.S.— This  paper  deaoribed  the  relations  of  two 
Gneissoid  series  in  Nova  Sootia  and  New  Bmnswiek,  which  havs 
hitherto  been  regarded  aa  intmaive  granitea  and  ayenites,  and  have 
been  thus  represented  on  the  published  geologicai  maps  of  those  pro- 
vinces. The  author  considered  that  these  gneisses  were  in  the  main 
of  Laurentian  age,  the  Huronian  or  Cambrian  rocks  occurring  only  in 
patches  over  a  vast  area  of  Laurentian  porphyroid  gneiss. 

The  old  gneiss  was  stated  to  be  brought  to  the  surface  by  three  gxeai 
undulations  between  the  Atlantic  ooast  of  Nova  Scotia  and  theLuren- 
tian  axis  of  America  north  of  the  St.  Lawrence.  l%ese  axes  were 
rudely  parallel  to  one  another,  and  in  the  troughs  which  lay  between 
them  the  Silurian,  Devonian,  and  Carboniferous  aeries  occaned  in 
regular  sequence,  the  New  Brunswick  coal-field  occupying  the  eentrtd 
trough.  OsL  the  line  of  section,  in  the  troughs  to  the  north-west  and 
south-east,  the  lower  carboniferous  was  atated  to  be  the  highest  roek 
series  which  has  escaped  denudation. 

The  gold-bearing  rocks  of  Nova  Scotia  are  of  lower  Silurian  age,  and 
rest  either  on  Huronian  strata,  or,  where  these  had  been  removed  by 
denudation,  on  the  old  Laurentian  gneisa.  The  gold  is  found  chiefly 
in  beds  of  auriferous  quartz  of  oontemporaneous  age  with  the  slates 
and  quartzitea  composing  the  maaa  of  the  series,  whieh,  in  Nova 
Scotia,  is  12,000  ft.  thick ;  and  the  anrileroas  beds  an  worked,  in  one 
district  or  another,  through  a  vertical  space  of  6,000  ft.  Besides 
auriferous  beds  of  quartz,  intercalated  beds  and  true  yeins  axe  found 
to  yield  gold,  and  are  worked. 

A  series  of  sharp  and  well-defined  anticUnals  ridge  the  province  of 
Nova  Scotia  from  east  to  west,  while  another  series  of  low  broad  anti- 
cUnals of  much  later  date  have  a  meridional  course.  At  the  intecseo- 
tion  of  these  antiolinals  the  gold  districts  are  situated,  because  thers 
denudation  has  best  exposed  the  upturned  edges  of  the  auriferoutbedi 
of  quartz,  and  rendered  them  accessible,  sometimes  exposing  also  the 
underlying  gneiss.  Plans  of  Waverley  and  Sherbrooke  gold  districts 
were  exhibited,  showing  the  outcrop  of  the  edges  of  the  slates  and 
auriferous  beds  of  quurtz  in  semi-elliptical  forms,  with  the  gneiss  at 
the  base  of  the  ellipse.  On  this  ground  it  was  suggested  that  aootneet 
mapping  of  the  gneisses  of  Nova  Scotia  would  have  an  important 
influence  on  the  development  of  the  mineral  resources  of  the  province. 

A  plan  of  some  of  the  lodes  in  the  Waverley  gold  district  showed 
the  result  of  operations  in  1869,  subsequentiy  to  the  publioation  of  a 
geological  map  and  sections  of  the  district  furnished  to  tiie  Depart- 
ment of  Mines  by  the  author  in  1868.  Citations  were  made  from  the 
annual  reports  just  isQued  of  the  Chief  Commissioner  of  Mines  and  ci 
the  Inspector  of  Mines,  confirming  the  correctness  of  the  author's 
plans  exhibiting  the  geological  structure  of  Waverloy,  which  is  a  tjype 
of  all  the  Nova  Scotian  gold  districts. 

Discussion. — Principal  Dawson  spoke  in  confirmation  of  the  fact  tiist 
the  PalsBozoic  rocks  are  underlain  by  Laurentian  gneiss,  &c.,  quite  to 
the  eastern  coast  of  British  North  America,  and  stated  that  the  sams 
relation  occurred  in  Newfoundland,  and  had  been  traced  aouthwaids 
into  Massachusetts.  He  confirmed  Mr.  Hind's  views  generally,  and 
stated  that  the  lower  Silurian  of  Nova  Scotia  includes  no  great  foi9>H.- 
ferous  limestone,  like  that  of  the  interior  of  North  Anaerica.  The 
supposed  Eozoon  discovered  by  Dr.  Honeyman  was  probably  disfanet 
from  E.  canadense,  but  was  certainly  a  Foraminiferal  organism  allied 
to  Eozoon ;  but  as  Eozoon  hohemicum  is  of  later  elate  than  E.  canadense, 
the  presence  of  Eozoon  did  not  necessarily  indicate  Laurentian  age. 

Prof.  Bamsay  suggested  that  other  organisms  besides  Eozoon  aided 
in  building  up  these  great  calcareous  masses.  He  inquired  aa  to  the 
mode  of  occurrence  of  gold,  and  suggested  that  the  gold  is  obtained  at 
the  anticlinals  merely  because  the  exposure  is  better,  and  that  it  will 
be  found  to  pervade  the  synclinals  also. 

Mr.  Henry  Bobinson  had  visited  the  Waverley  district  in  oompaay 
with  Prof.  Hind,  in  the  winter  of  1868,  at  which  time  the  noining  ob 
the  lodes  referred  to  in  the  map  before  the  society  was  at  a  8tBnd-ei% 
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the  lodes  haying  been  lost  by  reason  of  a  fanlt.  He  thonght  it  was 
yery  satisfactory  to  find  that  the  explorations  of  Prof.  Hind,  and  the 
theoretical  position  which  he  assigned  to  the  lodes,  had  been  com- 
pletely verified.  Mr.  Bobinson  also  stated  that  gold  is  being  mined  in 
the  synolinals  by  sinking  shafts  and  driving  cross-oats. 

Mr.  Hind  remarked  that  all  the  lower  silorian  in  Nova  Scotia  was 
aariferons,  and  that  the  gold  was  derived  from  the  underlying  Lanren- 
tian  rookai.  He  stated  that  Sir  W.  £.  Logan  had  indicated  an  auri- 
ferous zone  in  the  Laurentian  of  Canada.  Gold  was  finely  distributed 
in  the  slates  of  Nova  Scotia,  as  in  Victoria,  in  the  neighbourhood  of 
lodes,  aoooiding  to  Mr.  B.  Broagh  Smyth. 

The  following  speoin^ens  were  exhibited  to  the  meeting : — ^Teeihand 
bones  of  rhinoceros  from  Oreston ;  exhibited  by  O.  Busk,  Esq.,  F.B.S., 
f.Q.B.f  in  illustration  of  hi^  paper. 


ZOOLOGICAL  SOCIETY. 


Afbzl  28T9.->-John  Gould,  Esq.,  F.B.S.,  Y.P.,  in  the  chair.  The 
aeocetavy  read  some  notes  on  the  principal  additions  to  the  society's 
menagerie  daring  the  month  of  March,  and  called  particular  attention 
to  four  burrowing  owls,  presented  by  G.  Wilks,  Esq.,  C.M.Z.S.,  and  to 
a  ^ood'laving  antelope  {Cephalophus  sylvicuUrioD),  obtained  by  pur- 
chase. 

|fr«  J.  £.  Harting,  F.Z.S.,  exhibited  an  unusually  fine  specimen  of 
i^  dusky  redshank  {Totanus  fusciLs)  in  summer  plumage,  recently 
Idlled  n^ar  London. 

The  Bev.  H.  B.  Tristram  exhibited  two  skins  of  SalioMia  melomO' 
pogon)t  a  rare  European  warbler,  obtained  near  Ettawah,  north  of 
Agra,  being  the  first  recorded  occurrence  of  this  species  in  Central 
India. 

Dr.  E.  Hamilton  communicated  an  extract  from  a  letter  addressed 
to  him  by  his  nephew.  Captain  Hamilton,  lately  commanding  a  detach- 
ment at  Port  Blair,  concerning  the  true  locality  of  the  so-called  Anda- 
man monkey,  now  in  the  Society's  Gardens,  which  was  stated  to  have 
bttfin  imported  into  the  Andaman  Islands  from  Burmah. 

A  letter  was  read  from  Dr.  John  Anderson,  F.Z.S.,  of  the  Indian 
Museum,  Calcutta,  announcing  that  he  had  obtained  a  specimen  of  the 
dolphin  of  Irrawaddi,  which  tnmed  out  to  be  a  species  of  the  genus 
Globiocephalus. 

Mr.  St.  George  Mivart  read  a  memoir  on  the  axial  skeleton  of  the 
tailed  Batrachians,  containing  observations  of  the  development  and 
mode  of  formation  of  the  spinal  column  of  these  animals. 

A  oommunication  was  read  from  Mr.  Grerard  Ere£Et,  C.M.Z.S.,  con- 
taining the  description  of  a  new  and  very  remarkable  animal,  allied  to 
Lepidosiren,  recently  discovered  in  the  freshwaters  of  Queensland. 
Mr.  Krefft  considered  this  animal  to  be  an  amphibian,  and  referred  it 
to  the  genus  Ceratodus  of  Agassiz,  proposing  to  call  it  Ceratodus 
forsteri,  after  Mr.  Wm.  Forster,  its  discoverer. 

Mr.  B.  Swinhoe,  F.Z.S.,  read  a  paper  on  the  mammals  of  Hainan, 
as  observed  during  his  recent  visit  to  this  island.  The  number  of 
speoiea  enumerated  was  twenty-one,  amongst  which  was  a  hare, 
believed  to  bo  undescribed,  and  proposed  to  be  called  LepiLS  hainaniLs. 
A  second  oommunication  was  read  by  Mr.  Swinhoe,  being  a  list  of 
reptiles  and  batrachians  collected  in  the  same  island,  with  notes  on 
their  habits.    The  species  had  been  determined  by  Dr.  Gtinther. 

Mr.  P.  G.  Elliot,  F.Z.S.,  read  a  paper  on  some  new  genera  and 
speoiea  of  birds  belonging  to  the  families  Formioariides,  Paohyoe- 
phaUtot  <^d  SylviidiB.  These  were  proposed  to  be  called  Xeno- 
rhynchus  pachycephaLoides  (from  New  Caledonia),  Clytoctcmtes  alwii 
(frpin  Ecuador),  and  Calamoherpe  subjlavescens  (from  Dahouria). 

Messrs.  Sharpe  and  Dresser  read  a  paper  on  some  new  or  little-known 
pmnta  in  the  economy  of  the  common  swallow  (Hirundo  ni8tica)»  The 
authors  drew  special  atliention  to  the  changes  of  plumage  through  which 
this  speoies  passed  during  its  residence  in  Southern  Africa. 

Mr.  G.  B.  Sowerby  communicated  descriptions  of  forty-eight  new 
speoiea  of  shells  from  various  localities. 


ANTHROPOLOGICAL  SOCIETY  OF  LONDON. 

Mat  8bd.— Dr.  B.  S.  Ohamook,  Y-P.*  in  the  ohair.    Moore  A.  Cuffe, 
Bsq.,  LJUD.,  9,  Camden-oreaoent,  Bath,  was  elected  a  fellow. 

A  p»per  was  read  by  Major  W.  Boss  King,  F.B.G.S.,  F.S.A.S.,  on 
the  "  Aboriginal  Tribes  of  the  NUgiri  Hills,"  namely,  the  Todas, 
Khotaa,  Erulas,  and  Karamb«9,  especially  noticing  the  former,  as  being 
the  most  aingular  and  important.  The  author,  who  was  three  years 
amon^  these  tribes,  deBorioed  in  torn  the  oharaoteristic  features  and 
peculiarities  of  each,  with  detailed  information  as  to  their  very  curious 
social  oaatoms,  and  reUgious  rites  and  ideas ;  showing  the  marked  dis- 
tinotionfl  existing  in  every  point  between  tribes  oocupyiDg  one  and  the 
same  area,  and  in  constant  communication  with  each  other ;  pointing 
oat  the  fact  that  each  people  retained  its  own  language ;  and  their  re- 
markable isolation  from  the  surrounding  enormous  population  of  the 
plaana.      The  striking  similarity  between  the  rites,  practices,  and 


monuments  of  the  Todas  and  those  of  the  ancient  Celts  of  Britain  was 
shown;  a  passing  allusion  was  made  to  the  evidences  of  an  early 
western  migration  as  traceable  through  intervening  countries  in  the 
existence  of  similar  rites  and  customs ;  and  the  presenoe  on  the  Nilgiri 
hills  of  Druidical  circles,  cromlechs,  kistvaens,  and  tumuli,  was  de- 
scribed, precisely  similar  to  those  so  well  known  in  our  own  coantry. 
While  commenting  on  the  analogies  thus  apparent  between  the  ancient 
Celts  and  some  of  these  hill  tribes,  the  author  took  occasion  also  to 
remark  on  their  similarities  in  other  respects  to  the  Jews  of  old,  to  the 
Kaffirs,  and  to  the  ancient  Bomans,  not  as  being  likely  to  lead  to  any 
theory  of  origin  in  those  quarters,  but  as  possibly  qualifying  the 
reliance  to  be  placed  on  every  point  of  Celtic  resemblance.  In  con- 
clusion, the  author,  who  illustrated  his  paper  by  the  exhibition  of 
several  drawings,  and  of  some  interesting  native  ornaments,  &c., 
summed  up  the  various  theories  prevailing  as  to  the  probable  origin  of 
these  tribes,  of  whose  history  we  are  still  so  ignorant,  and  recommended 
the  subject  to  the  society  as  one  worthy  of  their  investigation. 

A  discussion  ensued,  in  which  the  following  gentlemen  took  part : — 
Mr.  Lewis,  Mr.  Bouverie-Pusey,  Captain  Blair,  Dr.  Seemann,  Mr. 
Dendy,  and  the  chairman. 

At  the  next  meeting  a  paper  will  be  read  by  Mr.  Henry  F.  Chorley 
on  '*  Music  considered  as  a  racial  characteristic." 


ENTOMOLOGICAL  SOCIETY  OF  LONDON. 

Mat  2nd. — Mr.  A.  B.  Wallace,  president,  in  the  chair.  After 
some  interesting  exhibitions  of  Lepidopteraf  by  Mr.  Hewitson;  of 
Hymenopteraj  by  Mr.  F.  Smith;  of  Neuroptera,  by  Mr.  M'Lachlan; 
and  of  Coleopteraf  by  Mr.  Bates  and  Mr.  G.  B.  Crotch,  the  following 
papers  were  read : — **  On  Equatorial  Lepidoptera"  by  Mr.  Hewitson ; 
"  Descriptions  of  new  Genera  and  Speoies  of  Odonata,**  by  Mr. 
M'Lachlan ;  "  O^  new  Copridw"  by  Mr.  Bates ;  and  **  On  Australian 
CwculionidcB"  by  Mr.  Pascoe. 

"A  Catalogue  of  British  Neuroptera,'*  compiled  by  Mr.  M'Lachlan 
for  and  published  by  the  society,  was  on  the  table. 


BOYAL  INSTITUTION. 


Akklual  Meeting,  Monday,  May  2nd. — Sir  Henry  Holland,  Bart., 
M.D.,  D.C.L.,  F.B.S.,  president,  in  the  ohair.  The  annual  report  of 
the  committee  of  visitors  for  the  year  1869  was  read  and  adopted. 
The  books  and  pamphlets  presented  in  1869  amounted  to  255  volumes, 
making,  with  those  purchased  by  the  managers,  a  total  of  388  volumes 
added  to  the  library  in  the  year,  exclusive  of  periodicals.  Forty-seven 
new  members  were  elected  in  1869.  Sixty-three  lectures  and  nineteen 
evening  discourses  wore  delivered  during  the  year  1869.  Thanks  were 
voted  to  the  president,  treasurer,  and  secretary,  to  the  committees  of 
managers  and  visitors,  and  to  the  professors,  for  their  services  to  the 
institution  during  the  past  yjoar.  The  following  gentiemen  were 
unanimously  elected  as  officers  for  the  ensuing  year  : — President,  Sir 
Henry  Holland,  Bart.,  M.D.,  D.C.L.,  F.B.S. ;  treasurer,  William  Spot- 
tiswoode,  Esq.,  M.A.,  F.B.S. ;  secretary,  Henry  Bence  Jones,  M.A., 
M.D.,  F.R.S.  Managers  :  John  J.  Bigsby,  M.D.,  F.B.S.,  F.G.S.  j  the 
Earl  of  Derby,  M.A.,  LL.D.,  F.B.S.  j  William  Bowman,  Esq.,  F.B.C.S., 
F.B.S.;  Charles  Brooke,  Esq.,  M.A.,  F.B.S.;  George  Busk,  Esq., 
F.B.C.S.,  F,B.S. ;  Warren  De  la  Bue,  Esq.,  Ph.D.,  F.B.S.  j  John  Peter 
Gassiot,  Esq.,  F.B.S. ;  John  Hall  Gladstone,  Esq.,  Ph.D.,  F.R.S. ;  Sir 
John  Lubbock,  Bart.,  M.P.,  F.R.S.,  F.G.S. ;  George  Macilwain,  Esq., 
F.B.C.S. ;  Sir  Boderick  L  Murchison,  Bart.,  K.C.B.,  F.B.S.  ;  WilUam 
Pole,  Esq.,  M.A.,  F.B.S.  ;  LLeut.-Gen.  Sir  Edward  Sabine,  B.A., 
K.C.B.,  Pres.,  B.S.;  the  Marquis  of  Salisbury;  Sir  Charles  Wheat- 
stone,  D.C.L.,  F.B.S.  Visitors  : — ^William  Ernest  Browning,  Esq. ; 
John  Charles  Buigoyne,  Esq. ;  William  Dell,  Esq. ;  Thomas  Williams 
Helps,  Esq.,  M.A. ;  Thomas  Hyde  Hills,  Esq. ;  Alfred  Latham,  Esq. ; 
William  Martin,  Esq. ;  Thomas  Lee,  Esq. ;  Edward  Henry  Mosorop, 
Esq. ;  Bev.  CyrQ  W.  Page,  MA. ;  Edmund  Pepys,  Esq. ;  the  Lord 
Josceline  W.  Percy ;  Basil  Woodd  Smith,  Esq. ;  Thomas  Spencer 
WeUs,  Esq.  Michael  Wills,  Esq. 


GEOLOGIST'S  ASSOCIATION. 

Mat  6TH.'-»Profes8or  J.  Morris,  F.S.S.,  president,  in  the  ohair.— 
Notes  on  the  Geology  of  the  Country  in  the  neighbourhood  of  Swan- 
age,  by  T.  D.  Bott,  F.  G.  S.  The  author  described  the  various  strata 
between  Dnrlstone  Head,  S.W.,  and  Handfast  Point,  N.E.  The  Port- 
land beds  were  the  first  noticed,  they  dip  N.E.,  and  form  the  cliffs  at 
Durlstone  Head.  They  were  shown  to  be  capped  by  the  dirt-bed 
similar  to  that  of  Lulworth  and  Portland.  The  author  went  on  to  de- 
scribe the  various  beds  of  Pnrbeok  strata,  which  extend  from  the 
Point  to  Swanage,  whence  they  pass  up  into  the  Hastings  sands. 
Quarries  woiked  in  the  Pnrbeok  beds  were  desoribed,  and  the  various 
building  stones  and  marbles  were  mentioned.    The  beds  in  BorUtone 
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tyim/,mu,  r<fimU  itfm  iW  i^^per  port  o#  tbo  Bomogrto  ckUk  earfo- 
«l^>ad  wltfc  ihom  oUaiaod  fvom  OwroMod  oad  Kortlifleet  The 
ftpfiOfOBt  ooDformttr  «f  tfao  UargalU  thaSk  with  tbo  Tetiierieo  wm 
fi/>t<«od,  twi  the  tol>olor  \mym  of  flmt  fenenll/  prnwst  at  tlie  top  of 
tlio  fi/nm,  WM  a««<AM»tod  for  bj  iio  mbMr^oent  ConaatioB  to  tbo  do- 
l^oeHloa  of  the  TertUHoi.  A  geBoial  eonp«riiM»  wis  gtrea  of  the 
tfhM  ieotioiM  of  Dorer,  Konri^  I^iee,  L7B10  Begie,  ead  the  Uo  of 
Wi|^^  and  ft  weo  ihowa  that  the  difl^renoe  in  their  tfrV^Pfftr  wae 
flot  doe  elt/>f»ther  to  the  donodation  of  the  upper  bode,  bot  thai  the 
loirer  bed  tUooed  oat,  ooneeqaeiitl/  the  reUtire  total  thlrVmiei  of  the 
atrata  oosJd  not  be  taken  m  a  goide  to  the  deondetfon  to  whieb  the^ 
had  been  eobjeeted,  Mr  Whitafcer'e  eobdifiiiotte  of  the  chelk  and  a 
well  eeetion  at  Kargate  were  giren*  ehowiaf  that  the  ehelk  xoek  had 
been  piereed  to  marl/  chalk  below,  A  liet  of  the  foerile  of  the 
Margato  ebalk  collected  by  the  aotiior  w«a  i^Fpendod* 


IntheBame- 


VICTORIA  IN8TITUTB. 


Av  ordinarr  meeting  wm  held  on  Mondar  erening  laet,  at  8,  Adelphi^ 
terrace  t  Her.  Dr.  Thornton,  riccpreeident,  in  the  chair.  A  paper  wea 
read  on  "  CompaiatiTe  Pejrchology/'  bj  Mr,  C.  J.  Monheed.  The 
following  gentlemen  took  put  in  the  diccneaion  :--BeT.  C,  A.  Bow, 
Ber.  J.  B.  Owen,  Dr,  C.  Hangbton,  Mr.  Beddie,  Ber.  J.  Jamee,  Ber. 
Sir  Tilaon  Marsh,  Bcr.  C»  Graham,  and  the  chairman. 


MANCHK8TEB  LITEBABY  AND  PHILOSOPHICAL  SOCIETY. 

Ammual  MnxTiwo,  Apbil  19tu,— J.  P.  Jonle,  D.C.L.,  LL.D.,  F.B.S., 
Ac.,  president,  in  the  chair.  Mr.  Charles  Lowe  waa  elected  an 
ordiaarjr  member  of  the  society.  The  Beport  of  the  Coonoil  waa  read 
by  one  of  the  secretaries. 

Mr.  Binnejr,  F.B.8.,  on  behalf  of  Mr.  Mortimer  L.  Tait,  exhibited 
some  specimens  of  Coprolites  from  a  quarry  at  Ashwell,  near  Baldock, 
Herts. 

**  On  Infant  Mortality  in  Manchester,"  by  Joseph  BaxendeU,  F.B.A.S. 
-*It  has  been  repeatedly  and  rery  confidently  stated  that  the  high 
death-rate  of  Manchester  and  other  towns  inthecotton-mannfactanng 
districts  is  doe  to  the  mortality  among  infants  and  yonng  children 
being  relatively  much  greater  than  in  hurge  towns  in  other  parts  of 
the  country  j  and  writers  in  newspapers  and  serials  have,  at  Tarioua 
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In  an  the'lietB  the  BambeEB  fni  Mannhiotiii  am  iiinrli  leas  than  those 
for  any  of  the  other  towna,  and  in  eoaae  eaaea  the  diffarenoes  aze  veiy 
striking.  It  ia  elear  thenf on  thai  tke  atigm  iHueh  has  been  cast 
npon  the  mothen  bdiwging  to  tiM  woating-daiioes  of  Manohertffl' 
ia  meet nndeamied ;  and  that^  in  fact,  hdEanta  and yoang childzea  are 
better  cared  for  and  attended  to  in  Mancheeter  than  in  any  othsr 
leading  niasnfactaring  town  in  EngbadL  It  ia  also  erident  that  ex- 
ceaatre  infant  mortality  is  not  the  caoae  of  the  alarmingly  high  death- 
rate  of  Mancheeter,  atnoe  amneh  larger  proportional  nnmber  of  deaths 
of  infanta  and  yonng  diildxen  takaa  idaoe  in  other  towna  whers  the 
general  death-rate  is  decidedly  lower.  Some  other  eanae  must  then- 
fore  be  aonght  ont  to  aooonnt  for  the  failnre  of  the  attempts  made  hy 
the  aanitazy  anthoritiea  to  redooe  the  death-rate  of  Manchester. 

Mr.  Baxendell,  referring  to  the  paper  he  had  read  at  the  last  meet- 
ing, aaid  that  as  oonsiderahle  anrpriee  had  been  expreaaed  at  the  faots 
he  had  giren,  ahowing  thai  the  eazxying  ont  of  the  echemea  of  the 
sanitary  anthoritiea  throngfaoat  England  had  prodnced  no  diminntaoo 
in  the  general  rate  of  mortality,  he  bad  since  examined  the  mortality 
returns  for  Scotland,  for  the  ten  years  1859-68,  and  loond  that  tiia 
arerage  annual  death-rate  during  the  first  fire  years  1859-63  was 
21*5  per  1,000  persons  liTmg ;  and  during  the  kwt  fire  yean,  1864-68, 
it  had  risen  to  22*5.  It  appeared,  thereftne,  that  00  far  as  ten  years* 
experience  extended,  our  present  sanitary  system  had  failed  quite  as 
signally  in  Scotland  as  in  England  to  produce  any  improvenent  in  the 
state  of  the  public  health. 


BBIGHTON  AND  SUSSEX  NATURAL  HISTORY  SOCIETT. 

Apbil  14th. — ^Mr.  Ghdsyer,  Tioe-president,  in  the  chair.  The  zeoeqpt 
of  the  Proceedings  of  the  Eastbourne  Naiural  Hisiory  Sode^f  and 
of  SciXMTiFic  Opiniok,  from  the  editor,  was  announoed. 
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The  olain^  of  the  "  Sara*  "  teBtimonial  fond  were  brought  before 
the  meeting  by  the  president,  and  a  subscription  made  among  the 
members  present,  the  society  not  having  power  to  vote  money  for  the 
purpose. 

The  president,  Mr.  T.  H.  Hennah,  read  a  report  **  On  Soundings 
made  by  Sir  E.  Parry  in  1818/' — These  soundings  were  purchased 
some  years  since  among  the  geological  specimens  of  Sir  E.  Parry  from 
his  widow,  by  Mr.  J.  Cordy  Burrows,  of  Brighton,  who  deposited  the 
geological  specimens  in  the  Brighton  Museum,  and  gave  the  soundings 
to  Mr.  Peto.  Attention  being  directed  to  sea-soundings  by  the  dis- 
ooTeries  of  last  year,  they  were  placed  in  Mr.  Hennah's  hand  in 
January  to  examine  microscopically  and  report  to  the  society  on  their 
contents. 

The  soundings  were  taken  in  Davis's  Straits  and  Lancaster  Sound 
between  68*'  N.  and  71"  15'  N.  lat..  and  73"  W.  and  78"  34'  W.  long., 
at  depths  between  22  fathoms  and  1,058  fathoms.  Those  under  58 
fathoms  contained  nothing  but  stones  and  corals.  Some  of  the  stones 
had  evidently  been  rubbed  by  the  action  of  a  strong  current ;  those 
from  201  fathoms  were  much  less  disturbed,  and  consisted  of  much 
sandy  material.  From  674  fathoms  there  was  an  almost  absence  of 
inorganio  dibriSf  and  plenty  of  the  testa  of  arenaceous  foraminifersB. 
In  all  the  deep  ones  Diatomace»  were  very  plentiful ;  sponge  spicules 
and  arenaceous  f oraminif eras  also  abounded ;  but  Polycystlnsa  and  ere- 
taoeous  f oraminifer»  were  but  sparsely  found.  Casts  similar  to  those 
found  in  the  greensand  were  also  to  be  met  with.  In  some  from  Lan- 
caster Sound  were  lumps  found  with  borings  of  annelids.  He  had  also 
found  some  highly  organized  spicules,  which  he  had  not  yet  identified. 
At  one  of  the  microscopical  meetings  the  slides  would  be  exhibited.  He 
much  regretted  they  were  not  examined  earlier,  as  they  would  then 
have  preceded  not  succeeded  the  discoveries  of  Carpenter  and  others, 
who,  by  the  deep-sea  soundings  recently  made,  had  opened  out  new 
ideas  of  life  at  great  depths.  Beference  was  then  made  to  what  had 
been  done  by  Carpenter,  Jeffreys,  Thomson,  and  others  in  adding  to 
our  knowledge  of  the  conditions  of  existence  at  great  depths,  and 
allu»ion  was  made  to  the  nature  of  the  animals  and  their  economy, 
together  with  the  chemical  conditions  at  great  depths,  and  the  fact 
pointed  out  that  changes  ot  fauna  depended  not  on  latitude,  but  on  the 
variations  in  the  bottom  temperature. 

Mr.  Wonf or,  hon.  sec,  announced  that  the  Moss  Flora  of  Sussex  was 
ready  for  distribution  among  the  members,  and  that  duplicate  copies 
could  be  had,  at  a  nominal  price,  by  applying  to  him  at  38,  Bucking- 
ham-place, Brighton. 

BOSTON  (U.S.)  SOCIETY  OF  NATITEAL  HISTORY. 

April  20th. — ^Mr.  B.  Bliss  exhibited  a  copy  of  aateel-plate  engraving, 
made  by  Mr.  W.  Holden,  of  Charleston,  by  means  of  the  ordinary 
sensitive  paper  of  photographers.  The  paper  is  laid  upon  the  engraving 
to  be  copied,  covered  with  a  glass  plate,  and  the  whole  exposed  to  the 
direct  light  of  the  sun  for  one  hour,  and  the  paper  afterwards  tho- 
roughly washed,  to  remove  the  nitrate  of  silver.  A  perfect  copy  of  the 
engraving  is  thus  produced,  which  being,  of  course,  in  the  negative, 
must  be  re-copied  if  a  positive  is  desired. 

Mr.  W.  T.  Brigham  stated  that  he  had  obtained  the  same  result  in 
a  much  cheaper  manner,  by  making  a  sensitive  paper  by  means  of  a 
solation  of  bichromate  of  potash  and  sulphate  of  copper,  which  is 
placed  upon  the  engraving,  as  in  the  former  experiment,  and  exposed 
to  the  sunlight  for  fifteen  minutes,  the  surface  to  be  afterwards  washed 
with  a  solution  of  nitrate  of  silver.  He  had  in  his  possession  copies 
of  engravings  made  in  this  way,  which  had  kept  perfectly  for  ten 
yean. 

Mr.  W.  T.  Brigham  explained  to  the  society  the  phenomenon  of 
geysers,  illustrating  the  action  of  the  famous  Strokkur  Geyser  of 
loeUuid,  by  an  experiment  performed  with  a  large  shallow  metal  dish, 
having  a  pipe  extending  from  it  beneath  the  floor  of  the  auditorium,  in 
which  the  water  was  heated.  On  placing  a  cork  in  the  mouth  of  the 
tube  the  tension  of  the  steam  soon  violently  ejected  it,  and  a  column 
of  water  and  steam  shot  up  to  the  ceiling  of  the  room. 

Professor  N.  S.  Shaler  gave  an  account  of  a  discovery  he  had 
recently  made  of  what  he  considered  to  be  the  terminal  moraine  of  an 
aninent  fflader  near  the  Charles  Biver  in  Watertown,  about  six  miles 
from  Boston.  One  end  of  the  moraine  rests  upon  the  flank  of  the 
ridge  of  rock  which  defines  the  valley  of  the  Charles  Biver ;  the  other 
end  is  cut  by  the  road  which  runs  along  the  bank  of  the  river.  Across 
the  river  is  another  moraine,  or  a  continuation  of  this  one,  which  ends 
against  the  rocky  ridge  bounding  the  valley  of  the  river  on  the  other 
side.  A  section  of  the  moraine,  made  by  a  railroad  cut,  exhibits  the 
usual  moraine  structure  of  broken  rocks  imbedded  in  &ier  material. 
Professor  Shaler  considered  it  as  the  terminal  wall  of  a  great  ice-sheet 
which  had  once  filled  the  valley  of  the  Charles  Biver.  The  speaker 
then  called  attention  to  the  drift  material  which  caps  most  of  the  low 
hiUs  lying  around  Boston,  and  showed  that  it  differs  from  the  moraine 
just  described,  in  that  the  imbedded  stones  lie  with  their  major  axis 
more  or  less  dosely  parallel  to  the  horizon.  He  believed  that  this 
drift  material  resulted  from  the  melting  of  the  glaciers,  when  the  de« 
tritoa  was  washed  down  and  deposited  in  a  Bemi-stratified  condition. 
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Mr.  W.  H.  Niles  remarked  that  he  had  not  seen  the  moraine  re- 
ferred to  by  Professor  Shaler,  but  he  did  see  how  it  was  possible  for  a 
moraine  to  be  found  in  this  position,  when  the  whole  surface  of  the 
country  about  Boston  showed  such  unmistakable  marks  of  the  post- 
glacial action  of  water.  He  instanced  the  case  of  a  hill  in  Summerville, 
where  the  regfularly  rounded  top  was  quite  bare  of  drift  material,  and 
whose  eastern  slope,  for  at  least  50  ft.  above  water-level,  bore 
undeniable  evidence  of  aqueous  erosion.  The  speaker  also  referred  to 
the  stratified  gravels  in  the  valley  of  the  Charles  Biver,  which  could 
not  have  retained  their  stratified  structure  had  the  ice  filled  the  valley 
of  the  river  as  Professor  Shaler  supposed.  He  stated,  moreover,  that 
the  boulders  in  the  neighbourhood  of  the  moraine  were  not  lithologi- 
cally  different  from  the  rock  in  the  vicinity,  and  had  not  therefore  been 
brought  from  a  distance. 

Professor  Shaler,  in  replying  to  Mr.  NUes,  said  that  he  believed 
there  had  been  two  periods  of  ice  action.  At  the  end  of  the  first 
glacial  period  the  semi-stratified  deposit  upon  the  Summerville  and 
Chelsea  hills  had  been  laid  down ;  after  which  the  land  had  subsided 
and  the  sea  had  formed  the  stratified  gravel-beds  in  the  river  valley, 
and  eroded  the  side  of  the  hill  referred  to  by  Mr.  Niles.  Then  the 
land  had  risen  and  another  period  of  glaciation  had  followed,  which 
left  the  moraine  he  had  observed  at  Watertown.  He  did  not  think 
this  second  ice  period  had  been  long,  and  referred  to  some  rocks  in  a 
quarry  near  Bostoh,  where  it  was  evident  that  the  ice  could  not  have 
worn  the  rock  down  more  than  a  few  inches. 

After  some  further  discussion,  the  society  proceeded  to  the  business 
of  the  meeting,  which  was  to  take  final  action  upon  the  proposed  con* 
stitutional  amendment,  substituting  a  committee  of  three  for  single 
curators  in  each  department  of  the  museum,  the  different  committees 
together  forming  the  mauaging  board  or  counciL  After  some  discus- 
sion the  amendment  was  unanimously  adopted. 


FOREIGN  ACADEMIES. 
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THE  FBENCH  ACADEMY. 

Pabis,  Mat  2nd.— M.  liouville  informed  the  meeting  of  the  death  of 
M.  Lam6,  one  of  the  most  eminent  members  of  the  Academy.  M. 
Lam6  was  Chairman  of  the  Section  of  Geometry,  and  had  been  elected 
in  1843  in  place  of  M.  Puissaint. 

The  correspondence  of  the  day  was  opened  by  M.  Dumas,  who 
brought  forward  some  papers. 

M.  Morren,  Professor  in  the  Faculty  of  Science  at  Marseilles,  made 
some  interesting  remarks  on  the  combustion  of  the  diamond  in  various 
gases.  When  the  diamond  has  been  heated  in  a  platina  tube,  through 
which  some  hydro-carburetted  gas  has  passed,  the  diamond  becomea 
covered  with  an  adhering  black  layer,  which  does  not  alter'the  diamond, 
and  can  easily  be  removed  by  a  simple  elevation  of  the  temperature. 
This  elevation  should  not  be  carried  too  far,  however,  as  it  would 
change  the  polish  of  the  stone  and  its  brilUaney ;  but  if,  instead  of  such 
a  gas  as  the  above,  pure  dry  hydrogen  is  passed  through  the  tube,  the 
diamond  may  be  submitted  to  a  higher  temperature  without  in  any 
way  altering  its  appearance.  If  carbonic  acid  be  used,  this  gas  is  de- 
composed, and  oxygen  and  carbonic  oxide  are  formed  in  the  tube. 
But  this  decomposition  takes  place  when  there  is  no  diamond  in  the 
tube,  and  is,  therefore,  merely  an  effect  of  the  temperature.  When 
the  diamond  is  heated  in  oxygen,  it  burns,  being  surrounded  by  a  sort 
of  halo ;  and  after  a  certain  time  it  completely  disappears.  If  the 
diamond  be  examined  with  a  microscope  before  it  has  entirely  disap- 
peared, it  is  seen  that  the  faces  of  the  crystal  instead  of  being  a  plane, 
are  covered  with  a  number  of  small  elementary  f  acettes. 

M.  Weil  brought  f orward^  a  note  on  the  estimation  of  copper  by 
means  of  the  volumetric  method ;  M.  B^champ  a  paper  on  the  pre- 
paration of  pjrrotartric  acid ;  M,  Desains  a  note  on  cidorific  spectra ; 
M.  Lecoq  de  Boisbaudran  a  note  on  luminous  spectra  of  metallic  com- 
pounds, and  especially  of  the  alkaline  iodides ;  M.  Dnpr^  a  note  on 
the  dissolving  power  of  the  salts  of  mercury. 

M.  Duchemin  made  a  communication  on  the  mortality  of  carp,  due 
to  the  attacks  of  toad.  He  brought  forward  a  number  of  observa- 
tions in  support  of  what  he  advanced. 

M.  Mermet,  Director  of  the  Waters  of  Contresoeville  (Vosges), 
mentioned  a  piece  of  water  in  which  it  was  formerly  impossible  to 
preserve  any  carp  on  account  of  the  presence  of  toads. 

M.  Poitevin,  a  chemist  well-known  to  the  Academy,  mentioned  an 
aquarium  in  the  department  of  Sarthe,  where  carp  are  attacked  each 
year  by  the  reptile. 

M.  Sauvalle  also  asserted  the  hostility  of  the  toad.  He  said  that 
theAbb^  CaiUet,  Cur6  of  Bosoy  (Haute  Mame),  wrote  to  him  in- 
forming him  that  he  had  been  witness  to  some  facts  analogous  to 
those  already  mentioned  by  M.  Sauvalle. 

M.  E.  Becquerel  presented  a  paper,  in  the  name  of  M.  Bonohotte,  on 
the  relation  of  the  dynamioal  work  to  the  electricity  prodaoed  in  a 
Holtz-maohine. 
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M.  Dmn^ril  analyzed  Terball/  the  vMnlts  of  tome  anaiomical  obaer- 
Tations  made  bj  M.  Enule  Moreaa  ob  a  rerj  tniall  fi«h,  of  the  organ- 
uatioD  of  which  rery  little  is  knowiK  This  fiah  ie  the  AmpKioJcus 
lanceolahUy  and  M.  Moreaa  haa  demonatrated  it  to  be  a  rertehrate. 

If.  Brongniart  presented  a  paper,  bj  M.  Arthur  Orifl,  on  the  per- 
•ietenoe  of  the  mednlla  in  regetablea. 

M.  Dee  Clobieaox  comnnmicated  the  details  of  a  i^stallographio 
and  optical  examination  which  he  had  made  on  some  new  platinom 
deriratires  of  the  phoephoms  bases,  on  which  M.  CahcMirs  spoke  at 
the  last  meeting. 

M.  Des  Cloiseaax  presented  a  paper,  bj  M.  Pisani,  on  certain 
minerals  which  ha^e  been  foond  mixed  with  the  bine  and  green  car- 
bonate of  copper,  in  the  mines  of  the  department  da  Var. 

H.  Le  Verrier  placed  on  the  bnreaa  of  the  Academy  some  papers, 
OB0  bjr  U.  Breton  de  Champ,  and  ajiother  by  the  Abb^  Aonst. 


Royal  Society  Chib,  6  p.m. 

Royal  iDstitotion,  S  p-si.    "  Ekefarieity,*  by  Profsswr  TyndalL 

Mathematieal  Society,  8  p.nL    "  MfrtiamfaT  Description  of  a  Nodal  Bi- 

ciicohtf'  Qoartic,''  by  Prat  Gayiey.    "  Coooeniing  the  Orals  of  Dm 

Cartes,"  by  Mr.  S.  BobcrtL 


NOTES  AND  MEMORANDA. 
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Artificial  Production  of  Ice  in  India. — ^M.  Janssen,  in  a  paper  in 
CoBnwSf  April  23,  relates  that,  in  many  parts  of  the  Indian  Continent, 
the  natives  dig  shallow  pits  in  soeh  localities  which  are  qnite  freely 
open  to  the  sky  and  distant  from  trees.  The  pits  axe  lined  with  straw, 
and  npon  the  straw  are  placed  dishes  (made  of  a  rery  poroos  earthen- 
ware) filled  with  water.  Daring  the  calm  and  dear  nights  prerailing 
daring  the  period  from  November  to  the  end  of  February,  the  water 
placed  in  the  dishes  freezes,  yielding  a  solid  cake  of  ice,  while  the 
temperature  of  the  air  is  +10*.  Dr.  Janssen  has  investigated  this 
corioos  sntgect  experimentally,  and  has  foond  that  the  freezing  is 
principally  doe  to  the  radiation  daring  the  night ;  bat  the  evaporation 
of  the  water,  aided  by  the  porosity  of  the  earthenware  employed,  is 
not  to  be  overlooked  at  the  same  time. 

Fluids  in  Crystals. — Speetrnm  analysis  has  been  applied  by  Vogel- 
sang and  Geissler  to  the  difficult  qneetion  of  determining  the  ciiemical 
nature  of  the  fluid  found  indosed,  in  minute  quantity,  in  the  cavities 
of  certain  quartz-crystals.  Fragments  of  quartz,  says  the  Chemical 
NewSf  were  placed  in  a  small  retort,  which  was  connected  with  an 
air-pump  and  exhausted ;  then,  by  the  application  of  heat,  the  quartz 
decrepitated,  and  the  evolved  vaponr  was  examined  in  a  Qeissler-tabe. 
The  prenenoe  of  carbonic  acid  was  thus  abundantly  proved,  and  this 
was  confirmed  by  the  torbidity  which  it  produced  in  lime-water. 

Disoovery  of  the  most  Andent  Monument  of  Paris. — ^With- 
out entering  into  details,  which  our  readers  tray  have  seen  from  the 
daily  papers,  concerning  the  disoovery  recently  made  at  Paris  of  a 
very  well  preserved  amphitheatre  of  andent  Lutetia,  we  only  desire, 
says  the  Chemical  News,  to  rectify  an  error  some  of  our  daily  eon- 
temporaries  have  made  on  this  topic,  by  stating  that  the  building 
alluded  to  is  of  later  date  than  the  Therms  of  Julian,  in  the  Cit^  of 
Paris.  The  fact  is  that  the  Amphitheatre  is  at  least  two  oentnries 
older  than  the  Thermn. 


SCIENTIFIC  DIARY. 

WEDNESDAY,  May  11th. 

Royal  Microscopical  Society,  8  p.m.  "On  Early  KeminiiicenceB  of  the 
Microscope,"  by  Dr.  Bowerbank.  ''On  a  New  Binoodar  and  Stereo- 
aoopie  MioroBOOpe,"  by  Mr.  Samuel  Holmes. 

Kpidemiologioal  Sodetv,  8  p.m.  Spedal  Meeting  to  consider  further 
Resolutions  of  the  Medico-Chirui^oal  Sodety  respecting  the  Amalga- 
mation of  Societies. 

K  ^o\9ty  of  Arts,  8  p.m.     "  RaUways  for  India,"  by  Mr.  W.  P.  Andrew. 

I  loyal  Geological  Sodety,  8  u.m.  "  Structure  and  Affinities  of  SiRillaria, 
Calamitos,  and  Calamodendron,"  by  Dr.  Dawson.  "  Lower  Silurian 
Trilobitos,"  bv  Mr.  E.  Billings.  "  Notes  on  the  Geology  of  Arisaig, 
Nova  Scotia, ''by  Rev.  D.  Honoyman. 

Royal  lilterary  Fund,  8  p.m. 

Royal  Society  of  Literature,  4.16  p.m. 

Arohwologioal  Association,  8  p.m. 

THURSDAY,  12th. 

Royal  Society,  8.30  p.m.  Dr.  A.  Waller,  F.R.S.,  will  deliver  the 
''Croonion  Lecture,"  on  the  Results  of  the  Method  (introduced  by 
the  lecturer)  of  Investigating  the  Nervous  System,  more  especially  as 
applied  to  the  Elucidation  of  the  Functions  of  the  Pneumogastrio  and 
Sympathetic  Nerves  in  Man. 

I<ondon  Institution,  7.80  p.m. 

Society  of  Antiquaries,  8.80  p.m.  *'  Recent  Discoveries  at  Rome/'  by  Mr. 
J.  H.  Parker. 

Zoological  Society,  8.30  p.m.  "Anatomy  of  Certain  Kingfishers,"  by  Dr. 
Cunningham.  ''Taxonomio  Characters  afforded  by  the  Muscular 
Sheath  of  the  (Esophagus  in  Sauropsida»  &c,"  by  Prof.  G.  Gulliver. 
"Mvologyof  Platydadylus' Japonicus"  by  Mr.  A.  Sanders.  "Hi- 
indinidw  of  the  iSthiopian  Region/'  by  Mr.  R.  B.  Sharpe. 
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FBIDAT^  latfa. 

Astranomical  Society^  S  puSS. 

Royal  Institution,  S  p.m.     *'  Ou  Descent  of  Gladers,"  by  Can<m  Motelef. 

Quekett  Microscopical  Chib,  S  p-ss. 

Clinical  Sodety,  8  90  p.m.     "  On  Injuiy  to  the  Liver,"  by  Dr.  John 

Harley.  "  On  Stricture  of  the  (Esophagus,**  by  Dr.  Morell  Mackeiu3& 

With  other  papem    The  MeeUn^  win  afterwards  be  made  Speeial,  to 

consider  the  Amalgamation  Sdienw  Resolutions. 
United  Service  Institution,  3  p.m.   "Militery  TefegrsphyandSignsmBg^'* 

by  CapU  R.  H.'Stothanl,  R.E. 
Quekett   Microeoopical   Qob.    Ezounioa   to  Garshalton«    To  meet  st 

London  Bridge  SUtion,  (South  London  line)  at  2  o'clock. 

SATURDAY,  14th. 

Royal  Botanic  Society,  3.45  p  jn. 

Royal  Institution,  3  p.m.    "Astronomy  of  Cometsy"  by  Prof.  Grant 

SUNDAY,  16th. 

Sunday  Lecture  Society,  8  p.m.    "On  Soerates,  hJb  Ethics  and  The- 
ok)gy/'  by  Professor  J.  S.  BlacUe. 

MONDAY,  16th. 

Institution  of  British  Architects^  8  p.m. 
London  Institution,  4  p.m. 

TUESDAY,  17th. 

Institution  of  Civil  Engineers,  8  p.m. 

Statistical  Society,  8  p.m. 

Pathological  Society,  8  p.uL 

Anthropological  Society,  8  p.m. 

Birmingham    Natural    History   and   Microscopical    Society,  730  p.m. 

"Wotes  on  the  Post-tertiary  of  Norway,"  by  Rev.  H.  W.  Crosakey. 
Royal  Institution,  3  p.m.     "  Moral  Philosophy,''  by  Prof.  Blackie.  * 

WEDNESDAY,  18th. 
Society  of  Arts,  8  p.m. 
Pharmaoeutical  Sixnety,  8  p.m. 


Photooraphs  of  New  Zealakd.— "  A.  R."— They  shall  be  left  st  the 
office,  and  may  then  be  ealled  for.  It  is  not  usual  to  return  spcdmsDB  ef 
the  kind,  but  luckily  they  were  not  given  away,  and  so  we  diall  hKVe 
much  plessure  in  restoring  them  to  our  oorrespondeni. 

Mr.  Proctor's  Lecture.— Our  anonymous  eoirespobdent  duffi  In 
gratified.     It  shall  appear  in  due  oourse. 

Microscope  and  AcrmopHRTs.--"  C.  8.  W.**— Thanks.  Send  the 
MS.  by  ail  means.    You  shall  receive  a  proof  m  due  oourse^ 

Irish  Names.— Messrs.  M'61ashan&  Gill's  oommunicatioB  if  te  hand. 
The  work  shiJl  be  noticed  in  an  early  number. 

Two  Living  Corals.—"  H.  E."— Go  to  Mr.  King's  (naturafiai),  IW, 
Great  Portland-street.  He  has  some  beautiful  spet&ens  o€  two  cmsls 
in  full  healthy  life  in  one  of  hia  aquaria. 

Naturalist.— "  G.  H.  K."— Catxi  has  been  received,  and  AaH  bs 
attended  to^  We  cannot^  however,  engrave  the  blook.  If  '*G.  H.  K." 
will  send  the  block,  a  notice  will  be  given. 

Illustrated  Handbook  or  CALnroRMiA. — *'A.  E.'*— Apply  to  MshIl 

Simpkin  k  Marshall,  in  Paternoster-row. 

Potato  Culture.— If  "  W."  would  put  his  observations  into  the  own- 
pass  of  a  moderately-sised  paragiupfa,  we  will  gladly  do  wfaa4  we  esn  ftr 
him. 

Sunday  Lecture  Society.—"  W.  H.  D."— The  omissioii  wai  simpfy 
accidental.  The  day  and  subject  were  inserted  in  our  last  diary,  if  yen 
wish  a  special  notice,  you  should  send  an  abstraot  ^  the  leetar%  wioflh 
we  shall  have  much  pleasure  in  publishing. 

OoRiRTHiAN  Club.—"  Inquirer."— This  is  to  be  opened  in  Lsaghun- 
place,  and  is  likely  to  meet  the  wants  of  those  who  projected  the  Sowntifis 
Club. 

Zoological  Communications.  — "  P.  H»  G."— Accept  our  best  thanks. 
The  proof  was  forwarded.    We  shall  be  very  glad  to  publish 
papers  in  future. 

Illustbationb  of  Botany.— "W.  A.  K.  J."— The  sfMonD 
received.     It  seems  excellent^  and  shall  ^have  ,a  notioe  in  an  eariy 
number. 

Lunar  Chanobs.— "W.  R.  B."— Your  letter  and  endoaura  rea^  us 
just  as  we  go  to  press,  and  too  late  for  insertion  in  this  IssiiAi    Tew 

request  shiul  be  complied  with«    The  letter  in  our  next. 
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THE  SUNDAY  LECTUBE  SOCIETY. 

E  have  hitberto  abetained  from  any  general  com- 
ment on  the  condaot  of  this  newly  established 
institution,  partly  because  of  its  supposed  connec- 
tion with  what  were  known  as  "  Becreati?e  Be- 
ligionists,"  and  partly  because  the  Society  was  on 
its  trial,  and  we  wished  to  wait  ere  we  offered  any  definitiye 
opinion.  It  is  now,  however,  onr  pleasant  duty  to  speak  of  the 
labours  of  the  new  body,  and  to  speak  of  them  in  very  favour- 
able terms.  TVhatever  may  have  been  the  motive  of  those  who 
originally  projected  the  Sunday  lectare  movement  it  is  not  for 
us  to  inquire.  Even  the  best  achievements  are  often  the  fruit 
of  unworthy  infiaences ;  and,  be  the  intentions  of  the  Sunday 
Lecture  Society  what  they  may,  there  is  no  longer  a  doubt  that 
the  movement  has  been  productive,  so  far  as  we  can  judge,  of 
very  satisfactory  results.  The  subjects  of  the  lectures  have 
been  chosen  with  discrimination,  and  the  names  of  the  lecturers 
have  been  a  sufficient  guarantee  of  their  ability  to  discharge 
the  task  allotted  to  them. 

At  first  it  was  imagined,  especially  by  those  opposed  to  the 
scheme,  that  it  was  the  intention  of  the  promoters  to  evade 
the  Sunday  statutes  by  giving  a  sort  of  pseudo-religious  charac- 
ter to  the  meetings,  by  opening  them,  in  fact,  with  a  prayer  or 
a  hymn,  or  something  of  that  kind.  But,  though  a  few  of  the 
Sunday-movement  people  were  in  favour  of  this  false  compro- 
mise, we  are  glad  to  find  that  the  idea  has  been  abandoned,  and 
that  the  society  has  constituted  itself  into  a  scientific  institu- 
tion, something  on  the  plan  of  the  Boyal  Institution,  but 
having  the  peculiarity  of  doing  its  work  on  the  Sabbath. 

A  great  many  people,  too,  supposed  that  the  aim  of  the 
society  was  the  spread  of  iither  atheism,  deism,  or  materialism, 
in  some  shape  or  form.  And  the  fact  that  certain  well-known 
men  of  science,  whose  religious  ideas  are  not  regarded  as  ortho- 
dox, were  selected  to  give  the'^earlier  lectures,  lent  some  counte- 
nance to  this  notion.  But  it  is  perfectly  clear,  both  from  the 
expressed  views  of  the  Society  and  from  the  tone  of  the  lectures, 
that  this  has  not  been  the  desire  of  the  Society.  Its  object 
has  rather  been  to  afford  to  those  of  the  public  who  may  not 
care  to  spend  the  Sabbath  evening  in  a  house  of  worship,  an 
opportunity  of  learning  the  great  truths  of  science,  which  their 
occupations  on  week-day  evenings  preclude  their  hearing.  In 
this  respect  we  think  the  Society  has  proved  itself  successful ; 
and  if  success  is  to  be  estimated  by  numbers,  the  crowded 
audiences,  especially  of  working  men,  are  sufficient  testimony 
to  this. 

But  if  we  wanted  a  still  further  example  of  the  honest  in- 
tentions of  the  Society,  if  we  desired  to  show  that  the  Society 
was  determined  to  select  its  lecturers  in  such  a  manner  as  to 
give  both  the  Spiritualists  and  Materialists  the  means  of  hearing 
the  arguments  on  their  respective  sides  in  Science  and  Mental 
Philosophy,  we  need  only  point  to  the  lecture  of  Sunday  evening 
last  as  a  striking  illustration.  Surely  an  Association  which 
engages  the  services  of  that  somewhat  hot-headed  orator.  Pro- 
fessor Blackio,  with  a  view  to  expound  the  principles  of  meta- 
physics, and  to  discuss  the  mental  character  of  Socrates, 
cannot  be  accused  of  any  bias  toward  either  atheism  or  any 
other  ism  (unless  Patriotism)  of  an  objectionable  character  I 
It  would  be  impossible  for  the  Sunday  Lecture  Society  to  have 
selected  any  lecturer,  the  whole  tenor  and  tone  of  whose  philo- 
sophy are  more  opposed  to  modem  psychology  than  the  Scotck 
Professor.  Most  people  would  admit  this  d  priori ;  but  even 
those  who  knew  nothing  of  Professor  Blackie's  philosophy, 
and  who  heard  him  on  Sunday  last — in  the  intervals  of 
his  beer-drinking — launch  out  into  abuse  of  Stuart  Mill 
and  all  who  belong  to  his  school,  must  have  been  convinced 
that  the  Society  which  permitted  him  to  lecture  was  one  whose 
most  prominent  motto  is  Audi  alteram  partem^    It  may  be 


that  the  shrewd  men  of  the  Society  said  to  themselves,  let  the 
audience  hear  the  other  side,  let  them  see  it,  let  them  realize 
its  dogmatism,  its  imperiousness,  its  intolerance,  its  determina- 
tion to  ridicule  every  belief  not  its  own,  and  then  the  cause  of 
rationalism  will  appear  to  all  the  more  advantage.  We  are 
not  behind  the  scenes,  and  can  only  venture  a  conjecture,  which 
after  all  may  do  the  Society  an  injustice.  But  in  any  case  we 
are  certain  of  this,  that  the  greatest  benefit  ever  conferred  on 
those  who  are  forwarding  modem  metaphysics,  was  that  which 
must  result  from  the  amusing,  ridiculous,  abusive,  and  irrational 
tirade  which  the  Scotch  Professor  delivered  on  Sunday  evening. 


THE  WEEK. 


■•«•- 


Since  opening  this  department,  we  have  receiyed  lo  mneli  aMietaaee  from 
firienaly  correcpondenti  in  different  parts  of  the  world,  that  we  are  led  to 
believe  that  onr  r^sders  nay,  with  Terj  little  trouble  to  themseWee,  aid  as 
in  making  "  The  Week  "  a  most  comprehenaiTe  record  of  cnrrent  evente  in 
the  scieniiflo  world.  We  therefore  appeal  to  all  onr  friends  to  lend  as,  not 
merely  their  "  ears,"  bnt  thtir  hands,  and  to  send  ns  any  weekly  "jottings  " 
of  interest  relatire  to  matters  oeenrring  in  their  neigfabonrbood.  "Tha 
smallest  contribution  "  will  be  accepted,  snd,  seriooslyf  the  briefer  and  more 
terse  the  notes  are  the  better.  Becretaries  of  societies,  metropolitan  and 
provincial,  Ubrarians,  curators,  Icctnrers,  and  tes<^ers,  may  all  do  something 
in  their  tarn.  ,._„«^ 

B.  W.  B.  BIBT,  who  continues  his  valuable  seleno- 
graphical  researches,  has  just  sent  us  some  observa- 
tions to  accompany  "  Lunar  Map  YUI."  and  which 
refer  chiefly  to  the  spots  on  Plato.  A  series  of 
diagrams  accompany  the  printed  remarks,  and  contains  several 
curves  indicating  the  "  degrees  of  visibility,"  of  the  spots.  On 
glancing  at  the  curves  we  see  at  once  that  they  vary  consi- 
derably amongst  themselves,  both  in  form  and  range ;  also  that 
the  increase  and  decrease  are  too  irregular  to  warrant  the 
reference  of  the  phenomena  presented  by  the  spots  to  apparent 
changes  produced  by  variations  in  the  angle  of  incident  light. 
The  most  efficient  agent  capable  of  affecting  the  visibility  of 
such  delicate  objects  is  the  earth's  atmosphere,  which  we  know 
to  be  continually  varying  in  transparency ;  and  without  doubt 
those  spots  which  have  very  low  degrees  of  visibility  are  seen 
only  when  the  earth's  atmosphere  is  in  its  finest  states.  There 
are,  however,  features  in  the  curves  that  cannot  be  explained 
by  variations  in  the  transparency  of  the  earth's  atmosphere, 
which  must  affect  the  same  spots  in  the  same  way,  and  there- 
fore occasion  a  similarity  in  the  curves.  These  features  are 
there  described  in  detail. 

The  British  Medical  Journal  of  Saturday  contains  an  elo- 
quent sketch  of  the  life  of  Sir  James  Simpson,  and  publishes 
as  a  supplement  an  admirable  engraving  of  Uie  well-known 
Scotch  professor.  The  Journal  also  furnishes  the  following 
interesting  particulars  in  regard  to  the  brain  of  the  late 
baronet : — The  weight  of  Sir  James's  brain,  including  the 
cerebellum,  was  54  ounces.  Whilst,  as  is  well  known,  the 
ratio  between  intellect  and  size  of  brain  is  by  no  means  close, 
yet  there  can  be  no  doubt  that  it  is  very  important.  Most  of 
our  great  men  have  had  large  crania.  The  male  brain  ranges 
chiefly  between  46  and  53  ounces,  its  average  being  49^  (Quain 
and  Sharpey.  That  of  Cuvier  is  stated  "to  have  weighed  64 
ounces,  and  that  of  the  late  Dri  Abercrombie  63  ounces ;  bnt  it 
is  possible  that  some  error  may  have  crept  in  through  the  use 
of  weights  of  differing  standards.  If  not.  Sir  James's  brain, 
whilst  much  above  the  average,  did  not  nearly  reach  those  of 
the  celebrated  men  we  have  mentioned ;  but,  at  the  same  time, 
the  convolutions  were  remarkably  numerous.  "  They  were,"  says 
a  correspondent,  "  twisting  and  twining  round  on  each  other  as 
if  they  could'not  find  room  within  the  head.  The  '  island  of 
Bcir  was  very  wonderful." 

A  7£W  of  the  scientific  societies  are  trying  to  carry  out  the 
plan,  suggested  by  us  some  twelve  months  since,  of  uniting  to 
erect  a  common  building  wherein  to  hold  their  meetingB  and 
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place  iheir  colleetdoiiB.  It  b  a  pit j  it  should  hare  taken  bo 
long  to  conTince  the  Boeietiee  of  the  naefolneBB  of  our  Bcheme ; 
but  we  tnut  that,  now  the  matter  has  been  taken  np,  as  it  waa 
at  the  meeting  of  the  Statistical  Society  the  other  day,  some 
good  will  come  of  it.  We  told  the  societies,  who  expected  mnch 
at  the  hands  of  the  Chancellor  of  the  Exchequer,  that  they 
wonld  get  nothing;  and,  lo !  oar  prediction  is  fulfilled. 

Mr.  a.  Ebnst,  oar  correspendent  at  Caracas,  has  jost  for- 
warded to  ns  a  Beport  of  the  Engineering  College  of  Yeneznela, 
dated  March  23,  1870,  from  which  we  learn  that  oar  corre- 
spondent presented  to  the  College  a  ralaable  set  of  meteoro- 
logical records.  These  are  comparatiTC,  and  represent  two 
separate  observations  made  simoltaneonsly,  the  one  on  the 
heights  of  Caracas  and  the  other  at  the  level  of  the  sea.  The 
readings  of  the  barometers  (Negretti  h  Zambra's)  and  the  other 
instraments  are  giren  in  detail ;  and  from  these  it  resnlts  that  a 
correction  has  to  be  made  in  the  estimate  of  the  height  of  the 
cathedral  of  Caracas  above  the  sea,  M.  Ernst's  result  being 
920  metres. 

The  number  of  the  American  Entomologist  for  April,  now 
received,  appears  with  an  expansion  of  its  title ;  it  will  hence- 
forth be  styled  the  American  Entomologist  and  Botanist,  The 
conductors  very  justly  consider  that  Botany  and  Entomology 
should  go  hand  in  hand,  and  hence  they  have  opened  a  new 
department  in  their  columns.  A  series  of  entomo-botanical 
papers  has  been  commenced  in  this  number,  and  will  be  found 
of  much  interest. 

T^  revenue  returns  for  1869  show  that  the  catch  of  pearls 
and  shell  for  the  past  year  on  the  Golf  coast  of  the  territory 
granted  to  the  "  Lower  California  Company  "  amounted  to  the 
largo  sum  of  $78,000.  This,  of  course,  is  the  valuation  of  the 
pearls  given  by  the  divers  and  specalators,  and  is  consequently 
very  much  below  the  actual  valae  of  the  catch.  A  pearl  is  sold 
frequently  for  $20,  which,  re- sold  at  Panama,  at  $200,  brings 
$1,000  in  Paris,  and  in  many  cases  mach  greater  profits  have 
been  made  on  very  fine  gems.  Not  one-half  the  catch  is  ever 
reported  to  the  Government,  and  the  yield  of  the  Galf  for  1869 
may  be  safely  estimated  at  $300,000  in  gold. 

We  learn  from  an  American  contemporary  that  the  New 
York  Historical  Society  proposes  to  establish  in  the  Central 
Park  a  Museum  of  History,  Antiquities,  and  Art.  By  an  act 
of  the  legislature  of  the  state  of  New  York,  the  Central  Park 
commissioners  are  authorised  to  set  apart  and  appropriate  to 
the  Historical  Society  such  portion  of  the  grounds  lying  near 
the  fifth  avenue,  between  eighty-first  and  eighty-fourth  streets, 
as  may  be  required  for  the  erection  of  suitable  buildings  for 
this  museum.  The  plan  contemplates  the  removal  of  the  rich 
treasures  of  the  society  from  the  building  in  the  second  avenue, 
which  has  long  been  too  small  for  their  proper  disposition  and 
display,  to  a  new  and  larger  building  in  the  Park,  where,  under 
proper  restrictions,  they  shall  be  readily  accessible  to  the  public. 
In  the  department  of  history,  the  collections  of  manusoriptB, 
maps,  charts,  newspapers,  coins,  and  medals,  will  make  a  most 
conspicuous  and  interesting  feature.  In  the  department  of 
antiquities  the  Abbott  collection  of  Egyptian  memorials,  the 
Nineveh  scnlpturcB  presented  by  Mr.  James  Lenox,  and  the 
numerous  relics  of  the  aborigines  of  the  American  continent, 
will  attract  great  attention.  These  valuable  curiosities  have 
long  remained  packed  in  the  society's  present  buildings,  for 
want  of  space  to  open  them  for  exhibition. 

Pbopessob  Ttndall,  like  Professor  Huxley,  is  nothing  if  not 
eloquent,  but  his  oratory  is  of  a  bolder  type.  At  the  annual 
dinner  of  the  Institution  of  Civil  Engineers  on  the  4th,  he 
made  some  remarks  apropos  of  an  allusion  to  his  visit  to  the 
Alps,  and  they  are  so  full  of  brilliancy  of  thought  and  noble 
feeling,  that  we  quote  them  in  full : — "  My  friend,  Mr.  Fowler," 
said  Professor  Tyndall,  '*  has  referred  to  my  visit  to^the  Alps.  I 
have  sometimes  gone  there,  and  have  found  the  atmosphere  in 
a  peculiar  state  of  opalescence,  which  disguised  the  mountains. 


This  was  not  due  to  any  opaque  body  scattered  in  the  atmo- 
sphere, but  entirely  to  the  brilliancy  of  the  atmosphere  itself 
which  so  bewildmd  the  eye,  that  you  could  not  aee  the 
bodies  embraced  by  it.    By  such  an  atmosphere  do  I  now  find 
myself  surrounded*     I  am  lost  in  the  golden  haze  generated 
within  me  by  the  eloquence  which  I  have  heard  to-night.    I 
have  heard  the  admirable  speech  of  the  learned  Solicitor- 
(JeneraL     I  have  heard  him  describe  the  House  of  Commons ; 
and  after  hearing  that  description,  I  faar  I  shall  go  home  to 
my  modest  rooms  discontented  with  thoee  pursuits  that  have 
given  me  pleasure  hitherto,  and  with  a  hunger  and  thirst  to  be 
a  member  of  that  house  which  contains  and  illustrates  thoee 
high  qualities.    The  name  of  science,  air,  covers  an  area  of 
inteUectnal  action  bo  large  and  so  diverse  that  no  one  man  is 
competent  to  answer  for  it ;  and,  I  suppose,  the  reason  yoa 
have  done  me  the  honour  of  coupling  my  name  with  this  toast 
ifl,  that  the  pursuits  of  the  engineer  interlace,  more  or  lesa^ 
with  those  of  the  physical  inquirer.    The  knowledge  of  nature 
and   the  progressive   mastery    over  the   powers  of  nature, 
imply  the  interaction  of  two  things,  namely,  thought  con- 
ceived and  thought  executed ;  the  conceptions  of  the  brain  and 
the  realization  <^  those  conceptions  by  the  hand.    The  history 
of  the  human  intellect  hardly  furnishes  a  more  striking  Ulnstra- 
tion  of  this  interaction  of  thought  and  fact  than  that  fumished 
by  the  association  of  physics  and  engineering.      Take  for 
instance  the  case  of  steam.     Without  knowing  its  proper- 
ties, the  thought  of  applying  steam  could  not  have  arisen; 
hence  the  first  step  was  physical  examination.      But  that 
examination   suggested   practice,  and    the    steam-engine   at 
length  saw  the  light;    thus  experimental  physics   was  the 
seedling  from  which  the  steam-engine  sprang.     But  the  matter 
did  not  end  here ;  the  positions  of  debtor  and  creditor  were 
soon  reversed.     For  the  stupendous  operations  of  the  steam- 
engine  forced  men  of  thoughtful,  philosophic  minds  to  inquire 
into  the  origin  of  the  power  of  steam.     Guess  succeeded  guess; 
inspiration  succeeded  inspiration.    The  ever-present  facts  of 
our  railways,  and  our  power-looms,  and  our  steam-ships,  gave 
the  mind  no  rest  until  it  had  answered  the  question — how  are 
heat  and  steam,  its  instruments,  related  to  mechanical  power? 
Had  the  work  of  the  engineer  not  preceded  the  work  of  the 
natural  philosopher,  this  question  would  never  have  been  asked 
with  the  emphasis,  nor  pursued  with  the  vigour,  nor  answered 
with  the  success  which  have  attended  it.  It  was  the  intellectoal 
activity  excited  by  the  work  which  the  civil  engineers  of  Eng- 
land had  accomplished  that  gave  to  philosophy  the  theory  of 
the  conservation  of  energy,  including  the  dynamical  theory  of 
heat.    Nor  is  the  play  of  action  and  reaction  between  thought 
and  practice  likely  to  end  here.     For  every  gentleman  in  this 
great  assembly,  whose  bent  or  vocation  has  led  him  to  reflect 
on  these  things,  well  knows  that  the  engineering  genius  of 
the  future  is  certain  to  derive  firom  this  theory  strength  and 
guidance.     Thus  necessarily  has  thought  originated  fact,  and 
fact  originated  thonght.     In  the  development  of  science  these 
two  powers  are  coequal ;  each  in  turn  ceasing  to  be  a  conse- 
quence and  becoming  a  creative  cause.     The  Atlantic  cMe 
also  had  its  small  beginnings  in  the  laboratory  of  the  physical 
inquirer.     Here,  as  before,  experimental  physios  led  the  way  to 
engineering  feats  of  astounding  magnitude  and  skill.     But  here, 
also,  the  positions  of  debtor  and  creditor  have  been  reversed ; 
for  the  work  of  the  engineer  has  caused  the  physical  inquirer  to 
pursue  his  investigations  with  a  thoroughness  and  vigour,  and 
has  given  to  those  investigations  a  scope  and  magnitude  which, 
without  the  practical  stimulus,  would  have  been  impossible. 
The  consequence  is,  that  the  practical  realization  of  sending 
electric  messages  along  the  bottom  of  the  Atlantic  has  been  an 
immense  augmentation  of  our  knowledge  r^arding  electricity 
itself.    Thus,  sir,  does  the  human  intelligence  oscillate  between 
sound  theory  and  sound  practice,  gaining  by  every  contact  with 
each  an  accession  of  strength.    These  two  things  are  the  eool 
and  body  of  science  as  far  as  you  and  I  are  connected  with  it. 
Sever  sound  theory  from  sound  praetieey  and  both  die  of 
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atropHy.  The  one  becomes  a  glioet  and  the  other  becomes  a 
corpse.  Long,  sir,  may  they  continue  united  in  a  living  and 
organic  whole.  Long  may  the  powers  of  their  brains  and  the 
cunning  of  their  fingers  enable  the  engineers  of  Britain  to 
oppose  to  Nature  the  force  of  trained  intelligence,  and  to  cover 
the  world  with  works  conduciTe,  not  only  to  the  bettering  of 
man's  physical  condition,  but  to  the  elevation  and  purification 
of  his  intellectual  and  moral  estate." 

Thz  poet  laureate  has  signified  to  the  council  of  the  Astro- 
nomical Society  his  wish  to  accompany  any  expedition  that 
may  proceed  to  the  south  of  Spain,  to  observe  the  Solar  Eclipse 
of  December  22nd  next.  We  hope,  perhaps  we  may  expect, 
that  he  will  **  improve  the  occasion,"  and  that  ^  the  Edipse 
Idyll "  will  be  one  of  the  fruits  of  the  expedition.  There  are 
many  phenomena  attendant  upon  a  total  eclipse  that  call  for 
description  b^ond  the  powers  of  those  accustomed  to  the  dry 
chronicling  of  facts. 

Bt  the  time  this  appears  in  type,  Mr.  W.  S.  Kent, 
F.B.M.S.,  will  have  started  on  his  proposed  dredging  expedition 
in  the  Spanish  waters. 

PaoFESsoB  J.  W.  Plymftoh,  Froiessor  of  Natural  Philosophy, 
of  the  Cooper  Union,  U.S.,  was  the  recipient  of  a  handsome 
testimonial  of  a  silver  pitcher  and  cup,  from  the  members  of  his 
classes,  on  Monday  evening,  April  18th,  after  an  appropriate 
address  by  Mr.  J.  Pearson,  on  behalf  of  the  classes,  to  which 
the  Professor  responded  in  a  happy  manner. 

'  The  non-appearance  of  competitors  for  the  Highland  Society's 
agricultural  diploma  at  the  late  annual  occasion,  when  a  stafif 
of  distinguished  examiners  in  the  science  and  practice  of  agri- 
culture assembled  for  the  determination  of  competency,  pro- 
ficiency, or  excellence  of  agricultural  students,  has  been  followed 
by  more  disastrous  experience  on  the  part  of  the  Eoyal  Agri- 
cultural Society  of  England,  whose  examiners,  having  assembled 
to  deal  with  only  two  competitors,  were  constrained  to  disqualify 
them  both.  What,  asks  the  AgriouUural  Gazette,  is  the  reason 
of  this  failure  P  Are  there  no  agricultural  schools  among  us  P 
Are  there  no  agricultural  students  in  the  country  P  Are  none 
of  them  fit  for  an  examination  of  the  kind  proposed  P  Is  there 
no  advantage  derivable  from  success  before  the  examiners  P 
Are  the  conditions  of  the  examination  such  as  practically  to 
forbid  success  P  These  questions  seem  to  us  to  exhaust  the 
subject.  It  is  only  some  of  them  to  which  we  can  confidently 
grive  answers.  There  are  schools  and  students  of  agriculture 
at  both  ends  of  the  island ;  and  we  look  for  answers  to  our 
questions  from  them.  Possibly  some  one,  whether  student  or 
professor.  North  or  South,  may  be  able  to  explain  the  mystery 
to  our  satisfaction. 

Db.  W.  Goebos,  the  founder  of  the  Universal  Language 
Society,  has  already  completed  the  grammar  of  his  proposed 
language  for  facilitating  the  nomenclature  of  science  and  inter- 
course among  nations.  He  is  now  actively  engaged  with  his 
dictionary. 

Mb.  Jobk  Hampdbk  is  making  an  effort  to  get  back  his  £500. 
He  has  sent  us  a  printed  document,  signed  by  two  aavana  as 
yet  anknown  to  fame — Messrs.  J.  B.  Gutteridge,  of  Brighton, 
and  Alfred  Bull,  of  Swindon — in  which  these  gentlemen  state 
that  they  have  demonstrated  that  Mr.  Wallace's  demonstration 
of  the  earth's  rotundity  is  absurd.  When  shall  we  hear  the 
last  of  this  foolishness  P 

The  British  Museum  was  open  to  the  public  up  to  eight  p.m. 
for  the  first  time  on  Monday  week.  The  total  number  of  men, 
women,  and  children  who  entered  the  Museum  in  the  extra  hours 
being  six  and  eight  was  on  the  first  day  75. 

The  last  meeting  of  the  Newcastle-on-Tyne  Natural  History 
Society  was  next  made  special,  to  consider  the  position  of  the 
Alder  Memorial  Fund.  Mr.  Brady  stated  that,  since  March, 
1867»  about  £300  had  been  subscribed.    Originally  it  was  in-. 


tended  to  raise  £600  to  carry  out  the  memorial  scheme.  After 
some  discussion  it  was  agreed  to  make  efforts  to  raise  an  addi- 
tional £100,  which  was  considered  a  sufficient  sum  to  carry  out 
the  objects  proposed.  We  trust  our  readers,  who  are  familiar 
with  Mr.  Alder's  valuable  labours,  will  lend  a  hand  in  this  matter. 
Mr.  Alder  was  not  merely  a  naturalist  of  local  eminence,  but 
one  of  European  reputation. 

Last  Wednesday  morning  an  interesting  operation  was  per- 
at  the  Boyal  Albert  Hall  of  Arts  and  Sciences,  Kensington 
Gore.  It  will  be  remembered  that  the  roof  of  this  building  is 
of  unusual  span  and  character,  and  that  it  has  excited  consider- 
able interest  in  the  engineering  profession.  It  is  of  wrought 
iron,  and  covers  an  elliptical  area  of  220  ft.  by  185  ft.,  with  a 
rise  of  33  ft.  On  striking  the  wedges  between  the  crown  of  the 
roof  and  the  massive  scaffolding  which  had  hitherto  supported 
it,  the  result  proved  highly  satisfactory,  the  total  deflection  on 
this  immense  span  of  220  ft.  being  only  five-sixteenths  of  an 
inch. 

The  Birmingham  Bose  Show  for  the  current  year  will  be 
held  in  the  Town  Hall  on  Thursday  and  Friday,  July  7th 
and  8th.  The  Brighton  Bose  and  Fruit  Show  will  be  held 
on  Jane  28th. 

Last  week  the  Savilian  Professor  of  Astronomy  at  Oxford, 
Bev.  W.  Pritchard,  delivered  his  inaugural  lecture  at  the  New 
Museum,  taking  as  his  subject  "The  Modem  Astronomical 
Discoveries."  AfLer  referring  to  the  distinguished  ability  of  his 
predecessor,  the  learned  professor  proceeded  to  show  the  neces- 
sity there  was  for  eveiy  one  to  have  some  acquaintance  with 
this  science.  The  several  discoveries  of  astronomers  within  the 
last  150  years  were  alluded  to,  more  especially  those  of  Bradley 
and  Herschel.  The  popular  idea  that  this  science  was  of  no 
practical  value  was  opposed,  numerous  examples  of  useful  in- 
ventions arising  from  seemingly  abstract  investigations  being 
instanced.  The  lecture  was  attended  by  the  Vice-chancellor 
and  a  large  number  of  ladies  and  gentlemen,  and  occupied  fully 
one  hour. 

Mb.  J.  S.  Lawsis,  writing  to  the  Times,  gives  the  following 
amusing  anecdote  in  connection  with  the  opposition  received  by 
the  late  Sir  J.  Simpson  when  introducing  the  use  of  chloroform 
in  surgical  and  obstetric  operations : — "  Dr.  Simpson,  on  first 
propounding  the  theoiy  of  the  application  of  chloroform  to 
patients  requiring  surgical  aid,  was  stoutly  opposed  by  certain 
Calvinistic  objectors,  who  held  that  to  check  the  sensation  of 
pain  in  connection  with  ^visitations  of  God '  was  to  contravene 
the  decrees  of  an  All-wise  Creator.  What  was  his  answer  P 
That  the  Creator,  during  the  process  of  extraddng  the  rib 
from  Adam,  must  necessarily  have  adopted  a  somewhat  corre- 
sponding artifice — *  for  did  not  God  throw  Adam  into  a  deep 
sleep.'  The  pietists  were  satisfied,  and  the  discoverer  triumphed 
over  ignoble  and  ignorant  prejudice." 

Tbs  Prince  of  Wales  presided  on  Thursday  at  Marlborough 
House,  at  a  meeting  of  Her  Majesty's  Commissioners  for  tibe 
Exhibition  of  1851,  held  for  the  puipose  of  receiving  the  Presi- 
dent and  Yice-President  of  the  Commission  appointed  by  the 
Emperor  of  the  French  to  co-operate  in  carrying  out  the 
International  Exhibition  of  1871.  There  were  present  at  the 
meeting — M.  Ozeme  (the  president)  and  M.  du  Sommerard  (the 
vice-president),  of  the  French  Commission ;  Earl  Granville,  Mr. 
Gladstone,  Sir  Charles  Lyell,  Sir  Boderick  Murchison,  Sir 
Francis  Grant,  Sir  Francis  Sandford,  Mr.  T.  Baring,  Mr.  E. 
Bowring,  Mr.  T.  Fairbaim,  Mr.  Gibson,  Dr.  Lyon  Play&ir,  Mr. 
Thring,  Mr.  Yignolles,  and  Lieutenant-Colonel  Scott  (secretary). 
Mr.  Cole  attended  the  meeting. 

Thb  Commissioner  of  the  General  Land  Office  at  Washington 
has  received  from  Boddngham  County,  Ya.,  specimens  of 
crystallized  Iceland  spar.  They  possess  unusual  transparency. 
This  mineral,  when  quite  dear,  has  a  high  value,  on  account 
of  its  refracting  qualities,  which  are  such  that  it  gives  a  double 
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image  of  anything  seen  throagh  it,  and  it  is  used  in  the  con- 
strnction  of  polarizing  instruments.  Hitherto  it  has  alvrajs 
been  imported  hj  American  opticians.  The  extensiye  use  made 
of  it  in  BQgar  refining  for  testing  bj  polarity  the  strength  of 
saccharine  solutions,  and  in  the  various  scientific  and  mannfac- 
turing  processes  in  which  the  NicoFs  prism  is  employed,  need 
not  be  detailed.  The  Virginia  quarry  is  said  to  afford  abun- 
dant yield  of  most  excellent  quality. 

Tub  delegates  of  the  learned  societies  of  France  held  their 
annual  meeting  at  the  Sorbonne  a  few  days  ago.     As  usual, 
the  assembly  was  divided  into  three  sections — science,  archae- 
ology, and  history.     There  were,  says  the  Paris  correspondent 
of  the  Jjincet,  but  few  medical  contributions.     M.  Simonin,  of 
Nancy,  recorded  the  results  of  surgical  operations  performed 
during  thirty-fonr  years  at  the  hospital  of  the  town,  and  which 
showed  the  benefit  of  the  employment  of  anaesthetics ;  M.  Ghas- 
sagny,  of  Lyons,  stated  the  necessary  me<ans  for  facilitating 
vaccinal  inoculation,  the  gathering  of  vaccine,  and  its  proper 
preservation  in  tubes,  &o.,  the  means  consisting  in  the  use  of  a 
peculiar  instrument,  which,  when  once  dipped  into  the  lymph, 
may  be  employed  for  three  or  four  punctures  without  any  fresh 
provision  of  vaccine,  and  in  the  use  of  capillary  tubes  arranged 
in  series  of  ten,  and  which  may  be  closed  by  a  mixture  of  starch 
and  gum.     MM.  Feltz  and  Eitter,  of  Strasbnrg,  communicated 
the  results  of  several  experiments  connected  with  the  action  of 
the  various- principles  of  bile  on  the  organism,  and  serving  to 
elucidate  the  pathogeny  of  hsemorrhagic   jaundice.     Lastly, 
M.  Chervin  read  a  note  on  stuttering,  in  which  he  showed  the 
easy  cure  of  this  infirmity. 

Fbovessor  Cuaxlis  has  been  elected  a  Felbw  of  Trinity 
College,  Cambridge.  This  is  the  first  election  by  that  College 
under  the  Statute  enabling  them,  by  a  vote  of  the  Master  and 
sixteen  Fellows  whose  names  stand  first  on  the  boards,  to 
elect  as  Fellow  a  Professor  of  the  University.  Professor  Challis 
has  laboured  long  in  the  cause  of  Science.  How  faithfully 
and  patiently  he  discharged  the  duties  of  Superintendent  of  the 
Observatory  entrusted  to  him  for  many  years  by  the  University 
the  published  volumes  of  his  observations  amply  testify,  and 
Trinity  College  could  not  have  bestowed  its  honours  and 
emoluments  upon  one  who  had  more  fairly  earned  them. 

Th£  excavations  that  are  being  xpade  in  Bath  for  the  con- 
struction of  the  new  Pump  Boom  Hotel  have  brought  to  light 
some  very  interesting  Boman  remains. 

The  names  of  candidates  for  the  several  special  examinations 
at  Cambridge  in  moral,  natural  and  applied  science,  are  to  be 
sent  in  through  the  prselectors  of  their  colleges  on  or  before 
Monday,  May  23. 

Mb.  T.  T.  Coofeb,  the  enterprising  traveller,  who  has  been 
engaged  for  the  last  year  or  two,  first  from  China  and  then 
from  India,  in  exploring,  as  far  as  he  found  it  possible,  the 
Thibet  route  between  India  and  China,  has  left  Bombay  for 
England,  where  the  Greographical  Society  is  desirons,  with  his 
assistance,  to  organize  another  expedition. 

Mb.  Busk  has  written  to  the  Athen<Bum  to  state  that  the 
friends  of  the  late  Captain  Brome,  whose  death  was  some  time 
since  announced  in  these  pages,  have  commenced  a  subscription 
for  the  benefit  of  the  late  Captain's  family.  The  case  is  one 
deserving  the  sympathy  of  all  scientific  raeo,  and  especially  of 
palsaontologists,  and  we  trust  that  a  goodly  collection  will  be 
made.  Subscriptions  will  be  received  by  Mr.  Busk,  32,  Harley 
Street,  W.,  and  by  Mr.  W.  S.  Dallas,  Geological  Society, 
Somerset  House. 

The  lovers  of  new  and  curious  plants,  says  the  Gardeners* 
Chronicle^  may  be  glad  to  learn  that  they  will  find  just  now 
blooming  in  the  Victoria  Nurseries,  Highgate,  a  specimen  of  the 
beautiful  blue-flowered  TiUandsia  Idndeniana,  as  well  as  the 
noble  OocMiostema  Jiicohianum,  of  which  a  full  account,  with  a 
woodcut,  was  given  in  our  volume  for  1868,  at  pp.  264,  823. 


Both  these  plants  are,  we  believe,  flowering  for  the  first  time  in 
England.  The  choice  oollections  of  stove  and  greenhouse  plants, 
and  of  succulent  plants,  afibrd  further  inducements  for  a  visit  • 
to  Mr.  Williams's  establishment,  while  at  this  season  the  speci- 
men azaleas  and  orchids  alone  suffice  to  furnish  a  rich  floral 
treat. 

We  are  given  to  understand  that  the  late  Mrs.  Appold  has 
left  to  the  Institution  of  Civil  Engineers  a  legacy  of  £1,000, 
payable  at  the  same  time  as  the  legacy  for  a  similar  amount 
from  her  husband,  the  late  Mr,  J.  G.  Appold,  F.B.S.,  AjSsoc. 
Inst.,  C.£.  It  is  understood  that  both  bequests  are  made  for. 
the  general  use  and  benefit  of  the  society,  without  being  fettered 
with  conditions. 

The  use  of  the  zircon  or  oxygen  lights  on  the  passenger  car  of 
the  Broadway  Pneumatic  Underground  Bailway,  in  New  York, 
has  been  discontinued,  and  common  gas  substituted.  The  gas 
is  compressed  in  cylinders,  and  is  made  to  pass  through  a  soda- 
water  bottle  containing  benzine ;  the  brilliancy  of  the  light  is 
thus  greatly  improved,  owing  to  the  carbon  which  the  gas  takes 
up  in  passing  through  the  liquid. 

A  COLOSSAL  statue  of  the  illustrious  anatomist  Morgagni  is 
to  be  solemnly  inaugurated  at  Forli,  on  the  centenary  of  hia 
death,  December  7th,  1871.  The  statue  has  been  modelled  by 
the  sculptor  Salvini. 

The  Chair  of  Physiology  in  the  University  of  Prague,  vacant 
by  the  death  of  the  celebrated  Purkinje,  has  been  filled  by  the 
appointment  of  Dr.  Hering,  of  Vienna.  It  was  offered  to  Pro- 
fessor Helmholtz,  who,  however,  preferred  to  remain  at 
Heidelberg. 

The  British  Medical  Journal  says  that  the  Scotch  lady 
medical  students  are  attending  the  Natural  History  course 
being  delivered  by  Dr.  Alleyne  Nicholson,  along  with  the  male 
students.  This  the  latter  unanimously  agreed  to,  when  requested 
by  Dr.  Nicholson  to  give  their  opinion. 

Paofessob  Lame,  whose  death  was  announced  in  our  report 
of  the  French  Academy  last  week,  was  a  very  celebrated  phy* 
sicist  and  mathematician,  and  was  born  in  1795,  educated  at 
the  Ecole  Poly  technique,  and  was  for  some  time  engineer  in  the 
Bussian  service.  On  his  return  to  France  he  was  appointed 
Professor  of  Physics  at  the  above-named  school,  and  remained 
in  that  capacity  until  the  year  184*5,  when  he  was  elected 
Examiner  of  the  school.  In  the  year  1848  he  was  appointed 
Professor  of  the  Faculty  of  Sciences  at  Paris.  Among  his  very 
many  published  works  those  on  mathematics  and  on  the  elas- 
ticity of  bodies  are  the  most  celebrated. 

The  Trustees  of  the  British  Museum  have  purchased  firom 
the  executors  of  the  late  Mr.  Toulmin  dmith  the  best  part  of 
his  large  collection  of  fossils,  including  the  unique  series  of  the 
ventriculidae  of  the  chalk,  gathered  together  and  described 
by  him. 

Dr.  Matthews  Duncan  will,  it  is  rumoured,  succeed  to  the 
professorial  chair  in  the  University  of  Edinburgh,  vacant  by 
the  death  of  the  late  lamented  Sir  James  Simpson. 


Working  of  Plaster  of  Paris. — When  two  to  four  per  cent,  of 
finely  pulverized  althea  root  (marsh  mallow)  is  mixed  with  plaster  of 
Paris,  it  retards  the  hardening^,  which  beg:ins  only  after  an  hour's 
time.  When  dry,  it  may  be  filed,  cut,  or  tamed,  and  thus  beoome  of 
use  in  making  domino-stones,  dies,  brooohes,  snuff-boxes,  &o.  Eight 
per  cent,  retards  the  hardening  for  a  longer  time,  bat  increases  the 
tenacity  of  the  mass.  The  latter  may  be  rolled  oat  on  window  glass 
into  thin  sheets,  which  never  craok  in  drying,  may  be  easily  detached 
from  the  glass,  and  take  on  a  polish  readily  by  rubbing  them.  This 
material,  if  incorporated  with  mineral  or  other  paints,  and  properly- 
kneaded,  gives  very  fine  imitations  of  marble,  and  can  be  ooloored 
when  dry,  and  can  be  made  waterproof  by  polishing  and  vatniahing. 
The  chemist  and  ohemioal  manufacturer  will  find  it  an  excellent  Intiiii^ 
for  vessels  of  every  kind. 
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ADDITIONS  TO  THE  MENAGERIE  OP  THE  ZOOLOGICAL  GAKDENS,  BEGENTS  PAEK. 

From  May  1st  to  Uth,  1870. 


Kame. 


1  Diamond  Snake  (Morelia  spilotes) 

1  Long-neoked  Chelodine  (Chelodina  longicoUis) ... 

1  Black-necked  Stork  (Xenorhynohns  Anstralis)  ... 

2  Variable  Lizards  (Trapelas  ruderatns)    

6  Ciumng'8  Ootodons  (Ootodon  Cnmingi) 

1  Bennett's  Wallaby  (Halmatanis  Bennetti)    

1  Sooty  Monkey  (Ceroooebas  foliginosus)  S    

1  Anstralian  Thicknee  (CEdicnemas  grallarinfi)    . . . 

4  Scarlet  Ibises  (Ibis  rabra)    

2  Ditto  

2  White-throated  Seed-eaters   (Crithagra  alboga- 

laris)  

1  Prince  Alfred's  Deer  (Cervos  Alfredi)  <;• 

1  Fat-tailed  Sheep  (Ovls  aries)  (var.)  S    

1  Great  Eagle  Owl  (Babo  maximus) 

2  Saras  Cranes  (Gtv^a  antigone) 

50  Tonng  Salmon  (Salmo  salar)  

50  Yoong  Swiss  Charr  (Salmo  mnbla) 

50  Toang  Swiss  Lake  Trout  (Salmo  laoastris)    

100  Yonng  Common  Trout  (Salmo  fario) 

10  American  Trout  (Salmo  frontenalis)  

1  Greenland  Seal  (Phoca  Greenlandica)  $    

3  Bladder-nosed  Seals  (Cystophoraoristata)  2^  1$ 

1  Yellow-footed  Bock  Kangaroo  (Petrogale  xan- 

thopus)  ?  

5  Chestnut-breasted  Finches  (Donaoola  oastaneo- 

thorax)   

4  Australian  Quails  (Synieoas  Australis)  1  ^  3  <^ 
3  Laughing  Kingfishers  (Dacelogigantea).... 

2  Emus  (Dromffius   NoYm-Hollaindim)  

1  Stripo-thighed  Wallaby  Halmaturus)  <^  * 

2  Yerreaux's  Guinea  Fowls   (Numida  Verreauxi) 

<y  A  ? 

7  Pin-tailed  Sand  Grouse  (Pterocles  alohata)  2^5$ 
1  Siamese  Pheasant  (Euplocamus  praslatus)  S    ••• 

1  Canada  Crane  (Grus  Canadensis)    

2  Bemier's  Ibises  (Ibis  Bernieri)    

1  Black-headed  Conure  (Conurus  nandaya)  

1  Varying  Conure  (Conurus  versicolor) 

2  Yinaceous  Pigeons  (Coliimba  yinacea)    

1  Jayan  Pea-Fowl  (Pavo  muticuu)  $ 

1  Bed-throated  Francolin  (Franoolinus  rubicollis)  . 

2  Brown-headed  Parrots  (Peeocephalus  f  osdoapillus) 

3  Half-coUared  Doves  (Turtur  semitorquatns) 

2  Bronze-spotted  Pigeons  (Chaloopelia  af ra)    

6  Upland  Geese  (Chloephaga  magellanioa)    

1  Bedwing  (Turdus  iliaous) 

1  Black-backed  Porphyrio  (Porphyrio  melimotus)  . 

8  Dwarf  Chamelions  (Chamrolion  pumilus)   

2  Garfiraney  Teal  (Querqnedula  ciroia)  2  $  

1  Common  Teal  (Querqnedula  crecca)  S  f 

4  Puddy-headed  Geese  (Chloephaga  rubidioepe)  ... 

2  Cax>e  Hyrax  (Hyrax  capensis) 

2  Tuberonlated  Lizards  (Iguana  tuberculata)    

2  Graceful  Ground  Doves  (Geopelia  cuneata)   

1  Painted  Mud  Tortoise  (Emys  arnata)    

1  Mexican  Box  Tortoise  (Cinostemon  maculatum). 

1  Tropical  Squirrel  (SciuruB  destuane)  

1  Brown  Capuchin  Monkey  (Cebua  apella)    

1  Crab-eating  Bacoon  (Procyon  cifticrivorus)    

3  Guiana  Partridge  (Ortyx  guianensis) 

1  Tree  Boa  (Corallus  hortulanus)  

1  Orey  Ichneumon  (Herpeates  griseus) 


Country. 


New  South  Wales  . 
Biver  Yara,  Austrl. 

Malacca    

Egypt   


West  Africa.... 

Australia 

South  America. 
Ditto 


West  Africa, 
East  Indies  , 


Ditto. 
Ditto. 


Ditto 

British  Waters    . . . 
Lakes  of  Switzerld. 

Ditto 

British  Fresh  Waters 

North  America 

Hudson's  Bay , 

Ditto 


I  Queensland  ...   \ 

Ditto 

Ditto 

Ditto 

Ditto 


Eastern  Airiea. 
North  Africa    . 

Siaro 

North  America. 
Madagascar  . . . . 
South  America. 

Ditto 

America    

Burmah    

Zanzibar   

Ditto 

Ditto 

Ditto 


Europe 

Australia  .... 
South  Africa. 

Europo 

Ditto 


South  Africa.... 

Barbadoes     .... 

Australia  

Nicaragua 

Ditto 

South  America. 

Ditto 

Ditto 

'Ditto 

I  West  Indies .... 
i  India 


How  obtsined. 


Purchased 

Ditto 

On  Approval    

Presented  by  E.  C.  Taylor,  Esq.,  E.Z.S. . 

Bom  in  the  Menagerie    

Ditto 

Purchased 

Ditto 

Presented  by  A.  Blumenthal,  Esq 

Deposited  by  A.  Blumenthal,  Esq 

Purchased ;... 

Deposited  by  H.B.H.  the  Duke  of  Edin- 
burgh, F.Z.S 

Ditto 

Ditto 

Ditto 

Presented  by  F.  T.  Buckland,  Esq.,  F.Z.S. 

Ditto 

Ditto 

Ditto 

Ditto 

Purchased 

Ditto 

Bom  in  the  Menagerie   

Presented  by  the  Acclimatization  Society 

of  Queensland 

Ditto 

Ditto 

Ditto 

Ditto 

Purchased 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Betd.  from  Acclimatization  Soc.  of  Paris 
Presented  by  Dr.  John  Kirk,  C.M.Z.S.... 

Ditto 

Ditto 

Ditto 

Hatched  in  the  Gardens 

Presented  by  F.  Bond,  Esq.,  F.Z.S 

Presented  by  A.  Houlder,  Esq 

Deposited  by  the  Lady  Cust 

Purchased 

Ditto 

Hatched  in  the  Gardens 

Purchased 

Presented  by  F.  Graham  Briggs,  Esq.  ... 

Purchased 

Deposited  by  Mr.  C.  Oilman 

Ditto 

Ditto 

Ditto 

Ditto 

Deposited  by  Mr.  J.  L.  Symon 

Ditto 

Presented  by  Mrs.  Brown 


Where  pUoed  in  Osrdent. 


Beptile-house 

Ditto 

Eastern  Aviary 

Beptile-houso. 

Small  Mammal  House 

Kangaroo-sheds 

Monkey-house 

Western  Aviary 

Lawn-pond 

Ditto 

Parrot-house 

Deer-sheds 

Llama-houao 

At  back  of  Civet  Cat's] 

house 
Eastern  Aviary 
Fish-house 
Ditto 
Ditto 
Ditto 
Ditto 
Seal  Pond 
Ditto 

Kangaroo-shods 

Parrot-house 
Western  Aviary 
Ditto 

Emu-sheds 
Kangaroo-sheds 

Western  Aviary 

Ditto 

Pheasantry 

Crane  Paddocks 

Eastern  Aviary 

Parrot-house 

Ditto 

Western  Aviary 

Peafowl's  Aviary 

Western  Aviary 

Parrot-house 

Western  Aviary 

Ditto 

Geese-ponds 

Western  Aviary 

Porphyrio' 8  Inclosure 

Beptile-house 

Three  Island  Pond 

North  Pond 

Goose-ponds 

Small  Mammal  House 

Beptile-house 

Western  Aviary 

Boptilo-house 

Ditto 

Small  Mammal  House 

Monkey-house 

BacGoon's  Cages 

Western  Aviary 

Beptile-house 

Small  Mammal  House 


i  Male.      9  Femmle. 


*  Never  previontly  exhibited. 


«\  A  portion  of  the  above  reached  nt  too  late  for  publication  in  oar  last.— [Eo.  S.  O.] 


Bxiatence  of  Tin  in  California. — At  an  exhibition  of  the  agricnl- 
ture,  and  manufacturing  and  mineral  resources  of  California,  held  last 
year  at  San  Francisco,  sacks  of  ore,  bars  of  tin-plate,  of  the  heaviest 
qttality,  and  utensils  of  every  sort,  for  domestic  use,  which  were  manu- 
factored  from  Calif omian  ore,  were  there  coUected.  Many  doubted 
and  shook  their  heads  at  this  display  of  a  long-desired  but  unusual 
manifestation  of  riches ;  but,  since  then,  additional  information  and 
additional  specimens  of  ore  have  been  forwarded  to  the  United  States 
General  Land  Office  at  Washington,  and  an  average  sample  of  the 


same  has  been  submitted  for  analysis  to  the  able  and  distinguished 
chemist  and  mineralogist  Dr.  F.  A.  Genth,  who  reports  that  it  con- 
tains 13*37  per  cent,  of  tin.  The  black  mineral  in  the  ore  is  tourma- 
line (it  contains  boracio  acid),  and  the  brownish  red  is  the  cassitterite. 
It  is  a  highly-interesting  occurrence,  and  the  yield  of  tin  is  almost 
twice  as  much  as  the  ustial  working  ores  of  the  tin-mines  of  Cornwall, 
England.  The  property  is  said  to  consist  of  50,000  acres  of  mining 
lands,  and  over  twenty  openings  have  been  effected,  from  all  of  which 
the  ore  is  extracted.— njcmrna^  of  the  Franklin  Institute, 
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ON  OZONE  AND  ANTOZONB. 

BY  B.  n.  ALLNATI,  1C.D. 

In  Two  Pabts. — Part  I. 

|HE  specific  forms  of  Ozone  and  Antozone  which  I 
have  chosen  for  the  subject-matter  of  oar  considera- 
tion this  eyening,  are  essentially  the  atmospherical 
products ;  and  it  maj  aid  the  elacidation  of  a  very 
obscure  and  difficult  problem,  if,  at  the  outset  of  our  inquiry, 
we  take  a  brief  survey  of  the  constituents  of  the  atmosphere 
which  surrounds  our  globe. 

We  live,  you  know,  in  the  profundity  of  an  atmospheric  ocean 
of  some  30,  40,  or  50  miles  in  depth — ^it  may  be  more ;  but 
observers  are  arrested  almost  at  the  very  threshold  Of  their  in- 
quiries by  the  impossibility  of  existing  beyond  a  certain  very 
moderate  altitude. 

A  few  years  ago,  you  Aay  remember,  that  Mr.  Glaisher,  Mr. 
Cozwell,  and  two  or  three  other  aspiring  physicists,  nearly 
lost  their  lives  by  trespassing  too  far  upon  the  boundary  of 
space.  A  few  miles  from  the  earth's  surface  the  rarefaction 
of  the  air  is  so  great  as  to  produce  death  in  a  few  minutes. 

The  chief  constituents  of  this  gaseous  atmospheric  envelope 
are  oxygen  and  nitrogen,  in  definite  quantities,  mechanically 
mixed — not  chemically  blended.  The  least  divergence  from 
their  normal  proportions  appears  to  be  productive  of  a  more  or 
less  pestilential  medium,  which  engenders  disordered  action  in 
the  animal  economy.  The  great  aim  of  the  pathological  mete- 
orologist is  to  bring  a  mass  of  facts  to  bear  upon  this  important 
subject ;  and  to  elicit  from  the  darkness  that  surrounds  it,  the 
dynamics  of  atmospherical  combinations ;  or,  in  other  words,  to 
test  the  elemental  aberrations,  and  deduce  from  them  a  rational 
theory  of  the  origin  of  disease. 

At  the  present  moment,  it  is  one  of  the  most  difficult  things 
imaginable  to  attempt  to  determine  what  modifications  shall 
constitute  a  healthy,  what  an  unhealthy,  atmosphere.  Although 
pathologists  are  surrounded  by  tangible  facts  which  lie  on  the 
surface,  and  recur  moment  by  moment  at  every  period  of  their 
lives,  no  theory  has  ever  yet  been  attempted  of  these  vital  dy- 
namics. We  speak  of  the  spread  of  zymotic  disease  and  the 
propagation  of  morbific  poisons  by  air-power,  but,  in  reality,  we 
know  nothing  whatever  of  the  action  of  the  elemental  principle 
which  has  been  educed  by  a  c6mbination  that  utterly  escapes 
the  grasp  of  our  reason,  and  baffles  the  power  of  our  appre- 
hension. It  reminds  one  of  that  mystery  of  mysteries — fiint  in 
chalk  (a  subject  which  was  discussed  by  the  members  of  this 
society  a  few  meetings  ago),  which  everybody  can  see,  but  the 
origin  of  which  no  one  can  comprehend.  The  object  of  the 
pathologist  should  be  to  form,  from  concurrent  events,  a  series 
of  observations,  as  little  interrupted  as  the  nature  of  the  occu- 
pation will  permit,  that  may  exhibit  in  the  record  of  physical 
facts  some  data  whereon  to  found  a  rational  theory  of  the  in- 
fluence of  atmosphere  in  the  production  of  human  disease. 
And  this  has  been,  for  the  last  i^Ye  or  six  years,  mj  own  con* 
stant  aim. 

The  question  is  frequently  asked.  What  is  ozone  P  Let  me 
answer  ihe  inquiry  by  a  brief  summary  of  facts. 

It  probably  gave  rise  to  feelings  of  considerable  surprise  in 
the  minds  of  most  people  when  they  learned  for  the  first  time 
that  a  molecule  of  ordinary  atmospheric  oxygen,  which  they 
had  been  taught  to  regard  as  a  simple  elementary  substance, 
when  breathed,  and  thus  presented  to  the  surface  of  the  lungs, 
became  split  up  into  two  oppositely  electric  atoms,  and  entered 
the  circulation  as  ozone  and  antozone.  It  will  be  interesting 
to  follow  the  process  of  reasoning  which  led  to  this  inductive 
conclusion. 

About  the  year  1838,  M.  Schonbein,  Professor  of  Chemistry 
at  Bd.le — whose  name  became  subsequently  universally  known 
in  connection  with  the  discovery  of  gun-cotton — in  making 
experiments  on  the  decomposition  of  water  by  the  voltaic  pile, 
was  struck  by  the  perfect  analogy  which  existed  between  the 
peculiar  smell  that  is  evolved  when  ordinary  electricity  passes 


from  the  point  of  a  conductor,  and  that  which  is  disengaged 
when  water  is  decomposed  by  a  voltaic  current. 

All  that  time  Schonbein  supposed  the  odorous  principle  to 
be  a  simple  elementary  body,  and  he  characterized  it  by  the 
name  of  "  ozone."  The  term  does  not  convey  any  definite 
idea  of  its  nature,  but  the  designation  has  now  become  fiuniliar 
by  lengthened  usage,  and  has  been  admitted,  without  cavil, 
into  the  nomenclature  of  science. 

From  certain  indications  which  had  been  pointed  out, 
Schonbein  suspected  that  ozone  existed  naturally  in  the  atmo- 
sphere. But  this  conjecture,  or  I  should  rather  say,  perhaps, 
the  decided  recognition  of  the  principle,  had  been  formed 
twelve  years  before,  in  or  about  1826,  by  Dr.  John  Davy, 
brother  of  Sir  Humphry  Davy,  and  Van  Mamm,  about  ihe 
close  of  the  last  century,  upwards  of  seventy  years  ago ;  the 
latter  of  whom  had  observed  that  oxygen,  resting  upon  plain 
water,  was  not  affected  by  electricity,  except  that  it  acquired  a 
strong  smell,  that  seemed  evidently  to  be  identical  with  that 
produced  by  the  matter  of  electricity.  Dr.  John  Davy  had 
pointed  out  not  only  the  minute  facts  attending  the  production 
of  atmospheric  ozone,  but,  in  his  Lectures  on  Agriculture^ 
Chemistry,  suggested  the  precise  formula  of  the  chemical  tests, 
which  was  subsequently  adopted  by  Schonbein. 

The  fact  of  this  novel  condiUon  of  oxygen,  when  first 
publicly  announced,  created  no  small  stir  in  the  scientific 
world,  and  it  was  predicted  that,  as  the  handmaid  of  science 
and  the  arts,  the  new  agent  would  confer  important  benefits  on 
mankind.  To  the  medical  man  and  the  pathologist  its  action 
was  deemed  of  paramount  importance,  for  it  was  found  that 
the  air  in  its  normal  condition  contained  one  ten -thousandth 
part  of  ozone,  and  that  in  one  two-thousandth  part  it  occa- 
sioned death  by  asphyxia. 

Ozone  is  produced  in  the  atmosphere  by  a  variety  of  causes, 
and,  according  to  M.  Scoutetten,  who  first  published  a  work  on 
the  subject,  it  is  not  a  mere  chemical  agent,  but  ia  an  instru- 
ment in  the  hands  of  the  Creator  of  the  universe  for  the  pro- 
duction of  the  grandest  phenomena  of  nature.  By  it,  he  says, 
can  be  explained  the  laws  of  atmospheric  electricity,  liie  forma- 
tion of  aqueous  meteors,  the  periodical  and  diurnal  osdUations 
of  the  barometer,  and  the  means  of  restoring  to  the  atmo^here 
the  oxygen  contaminated  by  respiration,  by  natural  oxidation, 
and  by  combustion. 

The  fact  did  not  escape  our  author  that  ozone  is  invariably 
absent  from  close,  ill-ventilated  dwellings.  Slips  of  ozonosoopie 
paper  were  kept  in  the  wards  of  the  military  hospital  at  Metz 
— of  which  he  was  chief  physician — ^several  days,  vrithout 
affording  the  slightest  trace  of  discoloration,  whilst  the  tests 
exposed  to  the  full  influence  of  the  external  atmosphere  gave 
7°  to  10°  of  the  ozonometric  scale.  Other  experiments,  pioee- 
outed  by  Dr.  Berigny,  at  YersaiUes,  were  attended  with  identical 
results.  Several  others,  made  in  this  country,  also  satisfactorily 
prove  that,  beyond  the  quantity  of  ozone  which  enters  a  dwell- 
ing-house with  the  external  atmosphere,  no  further  manifesta- 
tion of  increase  occurs.  And  it  cannot  be  wondered  at  when 
we  consider  that  ozone,  being  the  product  of  elementary  com- 
motion, such  as  that  produced  by  thunderstorms,  conflicting 
wind-currents,  and  such-like  natural  phenomena,  can  never  be 
engendered  in  a  quiescent  ^r  stagnant  air.  M.  Scoutetten 
winds  up  this  part  of  his  report  by  stating  that  it  is  impossible, 
therefore,  to  avoid  the  conclusion  that  a  clue  is  thus  given  to 
the  different  effects  produced  upon  the  health  by  in-door  exer- 
cise and  out-door  exercise,  by  town  life  and  by  country  life,  by 
labour  in  the  crowded  workshop  and  labour  in  the  open  fields. 
We  shall  see,  by-and-by,  that  this  estimate  of  facts  is  con- 
siderably exaggerated. 

In  the  year  1851,  at  a  meeting  of  the  members  of  the  Boyal 
Institution  of  Great  Britain,  Professor  Faraday  gave  a  brief 
summary  of  the  then  existing  state  of  the  quee^on  on  this 
interesting  subject.  Qe  reviewed  the  ancient  £u^  whidi 
belong  to  it,  and  the  high  hopes  of  progress  whidh  it  offers  &r 
the  future.    He  stated  the  soorcea  of  ozone  to  be — when  the 


Mt7  18,  1870.] 


SCIENTIFIC   OPINION. 


443 


electrical  brnsh  passes  from  a  moist  wooden  point  into  tbe 
atmosphere,  and,  indeed,  in  almost  every  case  of  electrical  dis- 
cbarge in  tbe  air ;  or  wben  water  is  electrolyzed,  as  in  tbe  case 
of  a  dilnte  solution  of  snlpburic  acid  or  snlpbate  of  zinc ;  or 
wben  pbospborns  acts  at  common  temperatares  on  a  moist 
portion  of  tbe  atmospbere. 

Ozone,  wben  obtained  by  these  three  essentially  different 
processes,  is  identical  in  every  respect ;  its  properties  are  as 
follows  : — 1.  It  is  a  gaseons  body  of  a  very  penetrating  nau- 
seous odour ;  wben  concentrated  the  odour  approaches  that  of 
chlorine ;  wben  diluted,  it  cannot  be  distinguished  from  what 
is  called  the  electric  smell.  2.  Common  atmospheric  air 
strongly  charged  with  it  renders  respiration  difficult,  causes 
unpleasant  sensations,  and  by  its  powerful  action  on  the  air- 
passages  produces  catarrhal '  effects.  Such  air  speedily  kills 
small  animals  plunged  in  it,  so  that  in  its  pure  state  ozone  is 
highly  deleterious  to  tbe  animal  economy.  3.  It  is  insoluble 
in  water.  4.  Like  chlorine,  bromine,  and  the  metallic  perox- 
ides, it  is  a  powerful  electromotive  substance.  5.  It  discbarges 
vegetable  colours  with  a  chlorine-like  energy.  6.  It  converts 
phosphorus  into  phosphoric  acid.  7.  At  common,  and  even 
low,  temperatures,  it  acts  powerfoUy  upon  most  metallic  bodies, 
producing  tbe  highest  degree  of  oxidation  of  which  they  are 
capable.  8.  It  transforms  many  of  the  lower  oxides  into'  perox- 
ides. 9.  It  decomposes  rapidly  the  proto-salts  of  manganese, 
tbe  solution  of  tbe  tribasic  acetate  of  lead,  and  rapidly  converts 
the  proto-salts  of  iron  and  tin  into  persalts.  It  destroys  many 
hydrogenated  gaseous  compounds  and  compounds  of  hydrogen. 
By  its  continued  action  iodide  of  potassium  becomes  converted 
into  iodate  of  potassa,  and  it  produces  oxidizing  effects  upon 
most  organic  compounds,  causing  a  variety  of  chemical  changes ; 
thus  guaiacum  is  turned  blue  by  it. 

From  the  above  wide  range  of  enumeration  (which  I  have 
considerably  curtailed  to  avoid  tedious  recapitulation)  it  would 
appear  that  ozone  is  a  most  ready  and  powerful  oxidizer,  and 
that  it  is  oxygen  in  an  allotropic  state — that  is,  with  the  capa- 
bility of  immediate  and  ready  action  impressed  upon  it.  We 
also  learn  tbe  important  effects  which  must  arise  from  the 
universal  and  never-ceasing  agency  of  this  all-pervading  ele- 
mental principle. 

In  1859,  at  another  meeting  of  tbe  members  of  tbe  Royal 
Institution,'  the  late  lamented  Prince  Consort  in  tbe  chair, 
Dr.  Faraday  again  adverted  to  tbe  subject  of  ozone,  and  stated 
that  Schonbein  had  been  lately  led  to  the  belief  that  oxygen 
can  exist  in  a  third  state,  as  far  removed  by  its  properties  from 
ordinary  oxygen  in  the  one  direction  as  ozone  is  in  the  other, 
and  therefore,  in  a  certain  sense,  aniagoniatic  to  ozone.  This 
substance  be  names  "  Antozone,"  and  believes  that  it  also  enters 
into  combination,  retain! Dg  for  a  time  its  special  properties. 
Hence  there  are  not  merely  ozone  and  antozone,  but  also  ozon- 
nide  and  antozonide  compounds.  Thus  permanganic  acid, 
chloric  acid,  peroxides  of  manganese,  lead,  cobalt,  nickel,  bis- 
muth, and  silver  form  a  list  of  bodies  containing  more  or  less 
of  ozone  in  combination ;  and  the  characters  of  ozone,  and  of 
these  bodies,  because  of  the  ozone  in  them,  is,  that  they  are 
electro-negative  to  the  antozonides.  On  the  other  hand, 
oxy water  and  the  peroxides  of  potassium,  sodium,  barium, 
strontium,  and  calcium  form  a^ist  of  substances  containing 
antozone. 

These  bodies  are  electro-positive  to  the  former ;  they  cannot 
evolve  chlorine  from  hydrochloric  acid  or  tbe  chlorides,  and 
they  not  only  do  not  render  blue  the  white  precipitated  guaiacum; 
but  they  restore  that  which  has  been  rendered  hhi^  by  o::one  to 
its  white  or  colourless  condition. 

Thus,  according  to  tbe  testimony  of  that  most  accurate 
observer,  Faraday,  stood  tbe  question  in  1869,  but  in  1865  a 
paragraph  went  the  round  of  the  English  scientific  journals, 
uncontradicted,  announcing  in  precise  and  positive  terms  that 
Schonbein  had  succeeded  in  isolating  antozone.  In  a  report  of 
mine  to  the  Times  in  September  of  that  year  I  restated  the 
fact  in  the  following  terms : 


**  Schonbein  has  succeeded  in  isolating  antozone,  one  of  the 
bodies  of  which  ordinary  oxygen  is  composed.  It  has,  he  says, 
a  density  less  than  that  of  hydrogen,  and  is,  therefore,  the 
lightest  body  known.  It  liquefies  at  a  pressure  of  150  atmo- 
spheres. Ozone  and  antozone  combine  with  explosion  in  the 
dark  rays  of  the  spectrum,  and  ordinary  oxygen  is  reconstituted." 

This  provoked  a  somewhat  unguarded  reply  from  Professor 
Boscoe  in  the  next  issue  of  tbe  Times,  in  which  he  says : — 

"  In  your  impression  of  yesterday  I  find  a  letter  from  Mr. 
E.  H.  Allnatt,  concerning  a  supposed  decomposition  of  oxygen 
said  to  have  been  made  by  Schonbein.  In  order  that  the 
public  may  not  be  misled  by  random  reports  of  scientific  facts, 
I  write  to  say  that,  having  been  present  at  tbe  recent  meeting 
of  tbe  Swiss  scientiBc  men  at  Geneva,  I  spoke  to  Professor 
Schonbein  respecting  this  reported  discovery.  '  He  was  much 
amused  by  the  inventive  powers  of  our  countrymen  in  concoct- 
ing a  story  for  which  there  is  twt  the  slifjMest  foundation* 

**  It  behoves  Mr.  Allnatt  to  assure  himself  of  tbe  accuracy  of 
his  scientific  facts  before  be  gives  them  a  world-wide  circulation 
in  your  oolumns.         *'  Your  obedient  servant, 

"Henry  E.  Roscoe,  F.R.S." 

But  this  positive  asseveration  of  Professor  Roscoe  was  not 
without  its  antidote,  for  I  was  enabled  in  the  following  March, 
1866,  to  publish  this  rejoinder  in  the  Times : — 

"  The  Truth  about  Antozone, 

"  Will  you  favour  me  by  publishing  tbe  following  extract 
from  an  important  communication  recently  received  from 
Professor  Schonbein  P  It  will  set  at  rest  the  controversy  raised 
by  some  persons  in  this  country,  who  in  utter  contravention  of 
facts,  have  denied  tbe  very  existence  of  antozone. 

"  M.  Schonbein's  letter  was  addressed  to  Dr.  Fredk.  D*Alquen, 
a  gentleman  well  versed  in  German  literature,  who  having  for- 
warded to  Schonbein  an  account  of  the  various  rumours  which 
recently  appeared  in  this  country,  the  Professor  replied  as  follows : — 

" '  I  certainly  accept  two  antagonistic  modifications  of  oxygen, 
viz.,  ozone  and  antozone,  and  believe  also  to  have  succeeded  in 
isolating  both,  not  recently,  but  years  ago.  However,  what  I 
never  asserted,  and  could  not  assert,  is,  that  I  have  obtained 
ozone  or  antozone  in  a  pure  state,  as  up  to  this  day  I  have  not 
been  able  to  obtain  either  the  one  or  the  other,  otherwise  than 
with  an  admixture  of  ordinary  oxygen. 

" '  For  this  reason  it  was  not  possible  for  me  to  determine 
their  physical  properties,  as  specific  gravity,  &c.  Bat,  as  it 
has  been  stated  that  these,  and  other  wonderful  properties,  have 
been  discovered  by  me,  my  reported  denial,  given  privately, 
on  being  questioned,  bad  only  reference  to  those,  idle  and  un- 
founded statements,  but  by  no  means  to  tbe  existence  of 
antozone  in  an  isolated  state,  of  which  I  am  as  certain  as  of 
the  existence  of  ordinary  oxygen.' " 

In  1861  Schonbein  had  written  to  Faraday  (and  the  letter 
appeared  in  the  Thilosophical  Magadne  of  that  year),  "I 
have  been  working  hard,  these  many  months,  to  obtain  antozone ; 
and  I  flatter  myself  I  have  succeeded." 

My  original  communication,  therefore,  involved  no  great 
stretch  of  "  credulity  "  to  credit  Schonbein  in  1865  with  what 
be  avowed  he  had  accomplished  in  1861. — Papei'  Read  before 
the  Eastbowme  Natural  History  Society, 


ON    IBONCLAD     SHIPS. 

BY  E.  J.  REED,  ESQ.,  CB', 
Chief  Consbrucbof  of  the  Navy. 

In  Two  Parts. — Part  I. 

INLT   eighty-three   years  ago  the  first  iron  vessel  of 
which    we   have  any   record — a  canal  boat — was 
built ;  it  is  but  fifty  years  since  the  first  iron  ship, 
which  was  also  a  steamship,  was  constructed;  and 
but  thirty  years  since  iron  sea-going  ships  came  into  extensive 
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use.  Only  sixteen  years  ago  the  first  armour-clad  ressels — 
floating  batteries — were  built  for  service  during  the  Crimean 
war ;  and  it  is  but  twelve  years  ago  that  the  first  ironclad 
ship.  La  Ghire,  was  commenced.  Now,  every  ocean  is  tra- 
versed and  every  important  port  visited  by  iron  vessels ;  the 
largest  and  finest  merchant  ships  afloat  are  built  of  iron ;  a 
veiy  large  proportion  of  our  mercantile  marine  is  constructed 
of  Uiat  material ;  and  the  three  great  naval  Powers — England, 
France,  and  America — ^possess  together  over  a  hundred  and 
fifty  ironclad  ships  of  all  classes,  while  Russia,  Prussia,  Austria, 
Italy,  and  other  Powers  probably  have  altogether  as  many 
more. 

When  the  question  of  protecting  ships  against  shot  and 
shell  first  came  to  be  discussed,  there  was  naturally  great 
diversity  of  opinion  as  to  the  best  means  to  be  employed.  All 
classes  of  the  public — including  numerous  clergymen — put  for- 
ward schemes  for  the  purpose,  many  of  which  were  extremely 
singular.  Iron  armour  was  mostly  in  favour,  but  the  methods 
proposed  for  its  application  were  very  various.  "Arched," 
"angulated,"  "corrugated,"  "fluted,"  "articulated,"  and 
"  hollowed  "  armour  plating,  faced  and  backed  with  alT  kinds  of 
materials — such  as  wood,  steel,  sand,  hides,  india-rubber,  wool, 
cotton,  cocoa-nut  fibre,  cork,  spiral  springs,  &&,  &e. — was 
strongly  recommended  by  one  class  of  inventors.  Another 
class  preferred  some  other  protecting  materials — wood,  vulcan- 
ised india-rubber,  cotton,  &c. — ^instead  of  iron,  and  put  forward 
schemes  for  using  them.  Others  devoted  attention  to,  what 
they  thought,  improved  plans  of  fastening  armour  to  the  sides ; 
and  one  inventor — a  Frenchman — went  so  far  as  to  propose  to 
protect  ships  by  movable  plates,  carried  along  on  raOs,  and 
fixed  temporarily  where  the  attack  of  an  enemy  had  to  be 
resisted,  "  a  sharp  look-out  being  kept  on  the  enemy's  guns,  to 
discover  the  point  at  which  the  plates  would  be  required. 

The  simple  plan  of  bolting  slabs  of  iron  to  the  sides  of  ships 
found  favour  with  professional  shipbuilders  from  the  first,  and 
has  continued  in  use  ever  since.  The  question  to  which  they 
devoted  most  attention  was.  What  kind  of  ship  would  be  best 
adapted  to  carrying  armour  P  The  floating  batteries  first  built 
were  not  ship-shape  in  form  or  equipment,  and  were  specially 
intended  for  attacking  forts.  La  Gloire  was  the  first  armoured 
sea-going  ship.  She  was  comparatively  short  and  full,  her 
ports  were  not  high  above  water,  and  her  rig  was  very  light. 
Her  construction  was  undoubtedly  due  to  the  proposals  which 
the  Emperor  of  the  French  had  previously  made  to  convert 
line-of-battle  ships  into  ironclad  block-ships ;  and  she  proved 
moderately  efficient  in  her  sea-going  capabilities,  although  the 
whole  of  her  exposed  broadside  was  covered  with  armour. 

Our  first  ironclad,  the  IFarrw,  was  designed  on  entirely 
different  principles.  She  was  made  extremely  long  and  fine ; 
only  a  little  more  than  half  the  exposed  broadside  was  armoured, 
the  extremities  being  quite  unprotected ;  her  ports  were  high 
out  of  water ;  and  her  rig  was  much  heavier  than  La  Gloire* 8. 
so  that  she  was  capable  of  proceeding  under  sail  alone.  Her 
safety,  therefore,  depended  largely  upon  ,the  water-tight  sub- 
division of  the  hold  space  at  the  extremities  ;  and  on  this 
account  many  persons  preferred  La  Gloire's  "  complete  "  pro- 
tection to  the  Warrioif^B  "  partial "  protection.  In  fact,  after 
one  or  two  modifications  of  the  Warrior  plan,  our  designers 
actually  adopted  the  system  of  complete  protection  in  the  con- 
verted ships  of  the  Oaledonda  class,  and  in  the  large  ships  of 
the  Minotaur  class.  In  the  latter,  all  the  other  main  features 
of  the  Warrim'*8  design  were  retained,  and  the  strength  of  the 
armoured  side  was  Aade  about  equal  to  the  Wanior^s ;  but  to 
do  this  a  length  of  400  feet,  and  a  burden  of  more  than 
6,600  tons  were  considered  necessary.  These  were  the  last  of 
the  so-called  "  long  "  ironclads  built,  and  we  are  not  likely  to 
build  any  more ;  if  we  had  kept  on  in  the  same  course  we 
should  by  this  time  have  been  building  ironclad  Great  Eagtems, 
costing  a  millioti  or  a  million  and  a  half  each,  to  carry  the 
thickness  of  armour  some  of  our  recent  ships  bear  on  their 
sides. 


{  The  contrast  between  these  early  vesseb  and  our  recent  iron- 
j  dads,  built  during  the  last  seven  years,  is  very  great.  The 
I  Warrior,  for  example,  carries  only  4|-in.  armour  on  a  burden  of 
6;I00  tons,  while  the  BeUerophon  carries  6-iii  armour  on  4,270 
tons.  The  Minotaur^  with  a  burden  of  more  than  6,600  tons, 
carries  5i-in.  armour ;  the  Hercules,  of  about  5,200  tons,  has  9, 
8,  and  6-in.  plating,  in  addition  to  special  arrangements  of 
backing  at  the  water-line  belt.  Our  latest  vessels,  the  TAun- 
derer  class  of  monitors,  compare  still  more  favourably  with  the 
Minotaur,  as  they  carry  12-in.  armour  on  a  burdra.  of  4,400 
tons,  and  are  impenetrable  by  the  heaviest  guns  afloat.  This 
superiority  in  the  recent  ships  is  due  to  various  changes,  that 
will  be  referred  to  almost  immediately ;  and  the  inoentive  to 
these  rapid  advances  in  thickness  of  armour  is  to  be  found  in 
the  increased  weight  and  power  of  naval  guns.  In  1859  the 
68-pounder  cast-iron  gun,  weighing  4f  tons,  was  our  most 
powerful  weapon :  at  present  we  have  600-pounder  25-ton  guns, 
besides  18-ton,  12-ton,  9-ton,  and  6|-ton  guns.  The  lightest  of 
these  is  more  powerful  than  the  68-pounder,  and  could  pierce 
the  Warrior^e  side  at  500  yards,  while  the  old  gun  could  not  at 
200  yards ;  and  oar  25-ton  gun  would  probaUy  pierce  most 
irondads  at  a  range  of  two  miles.  Heavier  guns  are  talked  o^ 
and  will  probably  be  made  soon;  30-ton  guns  are  actually 
ordered ;  but  so  &r  as  we  are  able  to  judge,  our  present  guna 
are  superior  to  any  possessed  by  the  French  and  Americans, 
and  in  strength  of  armour  we  ccortainly  have  a  long  lead.  In 
fact,  our  iron-dad  fleet  now  compares  very  favourably  with  the 
fleets  of  other  nations. 

The  remarkable  progress  made  in  our  irondad  construction 
during  the  last  seven  years  is  mainly  due  to  three  causes : — 
Changes  in  forms  and  proportions;  altered  arrangements  of 
armour ;  and  structural  changes.  Becent  diips  are  shorter  and 
fuller  than  the  Warrior  and  Minotaur,  but  they  are  quite  as 
&8t»  or  faster,  notwithstanding.  Our  two  fastest  irondads,  the 
Monarch  and  Herctdea,  are,  in  fact,  examples  of  the  short  type. 
This  question  of  speed  was  much  debated  at  first;  but»  i£  eipe* 
rience  can  settle  it,  no  further  debate  will  take  place.  The 
reduction  in  dimensions  in  recent  vessels  has  also  given  them 
wonderful  handiness  under  steam  as  compared  with  thdr  pre- 
decessors, and  this  has  been  still  farther  increased  by  adoptang 
the  balanced  or  differential  rudder.  For  example,  on  the  official 
trials,  the  Ifinotour  took  7'  88"  to  traverse  a  cirde  939  yards  in 
diameter ;  while  the  Hercule9  tamed  completely  round  in  4'  and 
traversed  a  circle  only  562  yards  in  diameter. — Lecture  deUoered 
before  the  Boydl  InstUtUion. 


NOTES  ON  THE  CULTIVATION  OF  THE  CHINESE 

FBIMBOSE. 

BT    J.    J  AXE  8, 

Head  Chrdener,  lUdlees,  I^eworth,  W. 

|HE  value  of  the  Chinese  Primrose  for  conservatory 
decoration  during  the  winter  and  early  spring  months, 
is  now  so  well  known  that  it  is  utterly  unnecessaiy 
to  say  a  single  word  in  its  favour ;  therefore,  instead 
of  occupying  space  with  eulogizing  its  merits,  we  will  pass 
on  at  once  to  the  consideration  of  the  cultural  details. 

Within  the  last  three  or  four  years  the  Chinese  primrose 
has  undoubtedly  undergone  considerable  improvement ;  and  in 
both  the  single  and  double  varieties  we  have  several  distinct 
hues  of  colour.  I  shall  confine  my  remarks  exdnsivdy  to  the 
single  varieties,  as  the  double-flowered  varieties  require  more 
skill  in  their  management  than  the  great  body  of  amateurs 
possess.  The  latter  are  undoubtedly  invaluable  for  famiehing  a 
supply  of  cut  flowers  during  the  winter,  but  they  lack  the 
showiness  of  those  varieties  with  single  flowers,  and  therefore, 
for  ordinary  decorative  purposes,  are  inferior  to  them.  A  strain 
of  primulas,  with  a  few  twisted  petals  in  the  centre  of  each 
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flower,  baa  started  into  existence  within  the  last  two  or  three 
years,  but  they  are  simply  an  abomination,  and  should  not  be 
tolerated  anywhere.  The  only  point  that  has  hitherto  been 
urged  in  their  favour  is  their  adaptability  for  bonqnet  making, 
but  as  yet  I  have  failed  to  discover  the  advantages  they 
possess  over  those  with  flowers  of  the  ordinary  type.  The 
Fern-leaved  varieties  are  interesting,  as  also  are  the  Anemone- 
leaved,  but,  in  my  estimation,  those  with  leaves  of  the  ordi- 
nary form  are  preferable.  The  Striped  varieties  are  not,  in 
my  estimation,  sufficiently  distinct  in  character  to  be  worth 
growing  extensively,  if,  indeed,  they  are  worth  growing  at  all. 
The  spots  and  stripes  are  not  bright  enongh,  and,  at  a  distance 
of  a  few  feet  from  the  eye,  they  are  indefinable,  and  give  the 
flowers  a  somewhat  dirty  appearance.  There  is  yet  another 
strain  of  primnlas  that  must  not  be  piMsed  over  without  a  word. 
I  allude  to  the  white-flowered  varieties,  with  brown  flower-stems 
and  leaf-stalks.  It  would  be  rash,  perhaps,  to  condemn  this 
strain  as  worthless,  but  it  will  be  speaking  within  the  mark  to 
say  that  it  is  in  every  way  inferior  to  the  white  varieties,  with 
white  flower-stems  and  leaf-stalks.  The  only  sorts  grown  here 
are  the  ordinary  white  and  crimson  single  varieties ;  and  as 
it  is  necessary  to  expend  jast  as  much  time  and  labour  on  the 
production  of  plants  with  inferior  flowers  as  it  is  on  those  with 
good'  ones,  we  save  our  own  seed,  and  so  make  sure  of  what 
we  grow.  There  is,  however,  an  abundance  of  good  seed  in 
the  trade,  and  those  who  have  not  a  good  strain  of  flowers 
from  which  to  save  seed,  will  do  well  to  begin  afresh  with  seed 
obtained  from  a  respectable  house.  Before  dismissing  this  part 
of  the  subject,  it  will,  perhaps,  be  as  well  to  observe  that  high- 
bred, perfectly  finished  flowers  produce  very  little  seed  indeed ; 
and  to  sell  a  packet  of  seed  saved  from  them  for  a  shilling  is 
simply  impossible,  without  loss  to  the  vendor. 

To  insure  a  continuous  display  of  primulas  throughout  the 
winter,  make  two  sowings  of  seed ;  the  first  sowing  the  last 
week  in  May  or  the  first  week  in  June,  and  the  second  towards 
the  end  of  August.  The  first  batch  of  plants  will  commence 
flowering  in  November,  and  the  second  early  in  January, 
unlesa  the  first  flower-buds  are  nipped  out,  and  in  that  case 
the  time  of  their  coming  into  flower  will  be  delayed  for  a 
month  or  six  weeks.  Sow  the  seed  in  five-inch  pots,  previously 
prepared  by  draining  them  efficiently,  and  then  filling  them 
with  a  light  rich  compost.  Make  the  surface  of  the  soil  perfectly 
level,  to  prevent  the  possibility  of  any  portion  of  the 
seed  being  buried  too  deep.  Also  water  the  soil  moderately, 
previous  to  sowing  the  seed,  to  prevent  the  necessity  of  a  heavy 
application  of  water  after  the  seed  is  sown.  The  seed  should  be 
covered  as  lightly  as  possible  with  fine  sandy  soil,  and  the  pots 
then  placed  in  a  pit  or  house,  the  temperature  of  which  is 
maintained  at  about  60^  It  is  also  important  to  sow  the  seed 
rather  thinly,  to  prevent  overcrowding  before  the  young  plants 
are  strong  enough  to  prick  off. 

Instead  of  potting  the  plants  off  separately  in  small  pots, 
when  they  are  removed  from  the  seed-pot,  as  practised  by  some 
growers,  they  should  be  pricked  off  into  seed-pans,  as  it  soits 
them  much  better.  It  is  desirable  to  place  the  seed-pans  in 
the  temperature  advised  above,  until  their  occupants  are  nicely 
established  in  their  new  quarters.  This  takes  up  about  a  fort- 
night, and  at  the  end  of  that  time  remove  them  to  a  cold  frame, 
which  will  be  the  most  suitable  quarter  for  the  plants  until  the 
autumn. 

When  strong  and  well  established,  pot  off  singly  into  3  in. 
pots,  and  stand  them  upon  a  bed  of  coal-ashes  in  a  cold  frame. 
After  the  pots  are  well  filled  with  roots,  but  before  the  plants 
have  become  potbound,  shift  them  into  5  in.  pots,  and  as  soon 
as  they  are  well  established  in  these,  shift  again — the  strongest 
plants  into  8  in.  pots,  and  the  others  into  pots  one  size  larger, 
and  that  will  be  the  last  shift  they  will  require. 

The  most  suitable  compost  in  which  to  grow  these  plants  is 
one  prepared  by  well  incorporating  together  three  parts  turfy 
loam,  and  a  fourth  part  consisting  of  equal  quantities  of 
decayed    cow-dung   and   leaf-mould.    To    this  add  a  liberal 


sprinkling  of  sand,  and  if  the  loam  is  deficient  in  fibre,  or  the 
leaf-mould  is  not  available,  a  small  proportion  of  eocoanut- 
fibre  refuse  may  be  added,  to  assist  in  keeping  the  mass  open. 
It  is  scarcely  necessary  to  say  that  the  pots  must  be  effectually 
drained  to  prevent  the  soil  becoming  sour,  through  the  inability 
of  the  water  to  escape  quickly. 

After  the  plants  have  recovered  from  the  effects  of  their 
removal  from  the  seed-pan  to  the  small  pots,  ventilate  freely 
both  night  and  day  throughout  the  season,  and  until  danger 
from  frost  may  be  apprehended,  and  then  remove  them  to  a 
cool,  moderately  airy  house.  The  plants  should  be  shaded  from 
the  direct  rays  of  the  sun  daring  the^  months  of  June,  July, 
and  August.  A  mat  thrown  over  the  glass  daring  the  middle 
of  the  day  when  the  sun  is  shining  brightly,  is  all  that  is  neces- 
sary in  the  form  of  shade. 

Water  carefully  at  all  seasons,  but  more  especially  daring 
the  winter  months.  The  plants  must,  of  course,  have  sufficient 
moisture,  but  the  soil  must  not  be  maintained  in  a  constant  satu- 
ration. The  best  system  of  watering  is  to  give  sufficient  to  moisten 
every  particle  of  soil  within  the  pot,  and  then  give  no  more 
until  the  soil  has  become  somewhat  dry  again.  Avoid  the  use 
of  stimulants,  and  use  soft  water  only.  Liberal  supplies  of 
liquid  manure  are  advised  by  some  growers,  but  I  am  convinced 
that  the  subjects  under  consideration  are  as  well,  if  not  con- 
siderably better,  without  manure  water. 

The  whole  stock  should  have  a  temperature  of  about  45°  or 
50^  throughout  the  winter,  as  the  plants  from  the  second 
sowing  will  grow  freely  during  that  season.  To  produce  large 
specimens,  and  also  to  prolong  the  season  of  flowering  over  as 
lengthened  a  period  as  possible,  nip  out  the  first  flower-buds  of 
the  strongest  plants  of  the  second  batch  immediately  they  are 
sufficiently  advanced. 

One  word  in  conclusion.  Do  not  attempt  to  keep  plants  a 
second  season,  no  matter  how  promising  they  may  appear. 
They  invariably  rot  off  jast  above  the  soil  at  the  commence- 
ment of  the  following  season,  and  even  if  they  do  remain  in 
health,  the  flowers  are  always  small  in  size  and  poor  in  colour, 
compared  with  young  plants.  There  is  no  gain  whatever,  as 
regards  size,*  in  preserving  the  old  plants  after  they  have  done 
floweriAg,  because  specimens  can  be  grown  equally  as  large 
from  seed  sown  in  the  spring  of  the  same  year,  if  managed  as 
advised  in  the  foregoing  directions. — The  Floral  World,  May. 


FOG  SIGNALS. 


N  some  places  there  is  a  curious  natural  provision  for 
fog-warning,  in  the  fact  that  the  spots  in  question, 
generally  islands,  are  the  habitation  of  large  num- 
bers of  sea-birds,  which  make  a  noise  that  can  be 
heard  far  away.  The  South  Stack,  near  Holyhead,  is  a  well- 
known  example ;  and  in  these  places  the  birds  are  generally 
preserved  and  fostered  as  benefactors  to  mankind.  But  such 
cases  are  rare,  and  artificial  expedients  have  to  be  resorted  to. 
Bells  ha?e  been  tried — we  all  know  the  story  of  the  Inchcape 
Bell,  and  have  heard  of  the  Bell  Bock  on  the  Scotch  coast ;  and 
every  yachtsman  has  passed  the  Bell  Buoy  at  the  entrance  of 
Southampton  Water— but  the  sound  of  both  bells  and  gongs 
has  been  found  to  be  so  damped  by  fog  as  to  be  heard  only  a 
short  distance  away.  Guns  are  troublesome,  and  not  always 
suitable;  and  there  has  been,  until  lately,  much  difficulty  in 
finding  anything  that  would  do.  A  short  time  ago,  however, 
an  invention  by  an  American,  Mr.  DaboU,  was  brought  to  the 
notice  of  the  Trinity  House  authorities ;  and,  as  it  appeared 
promising,  it  was  tried  with  so  good  a  result  that  it  may  pro- 
bably come  more  extensively  into  use  as  a  fog-signal.  We  have 
been  allowed,  by  the  courtesy  of  the  authorities,  an  inspection 
of  the  apparatus,  and  will  endeavour  to  explain  its  construction 
and  action  to  our  readers.  It  is  a  very  powerful  horn  or  trum- 
pet, blown  by  highly-compressed  air,  the  sound  being  produced 
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howerer,  not  on  the  priociple  of  either  of  these  instniineiits,  as 
ordinarilj  nsed  in  military  bands,  but  on  that  of  the  clarionet 
or  the  brilliant  tmmpet-pipes  of  an  organ.  The  sound  of  a 
clarionet  is  da«  to  the  Tibration  of  what  is  called  a  reed — t.e. 
a  thin  tongue  of  elastic  material,  which  is  placed  so  as  to  cover 
a  long  opening  or  slit  leading  into  the  pipe  of  the  instrument. 
The  reed  is  fixed  at  one  end,  the  part  over  the  opening  being 
left  free  to  vibrate.  When  the  player  covers  the  reed  with  his 
mouth  and  attempts  to  blow  into  the  tube,  the  reed,  by  its 
flexibility  and  elasticity,  alternately  closes  the  opening  and 
leaves  it  again,  allowing  a  jet  of  air  to  enter  the  tube  every 
time  the  opening  is  free.  By  this  action  the  reed  is  set  into 
quick  vibration ;  and  the  puflb  of  entering  air,  following  each 
other  in  regular  succession  and  with  great  rapidity,  give  rise, 
on  well-known  acoustical  principles,  to  a  musical  tone.  This 
tone  is  further  modified  in  quality  by  reverberation  in  the  tube 
of  the  instrument,  and  is  greatly  strengthened  by  the  bell-shape 
given  to  its  extremity.  The  pipes  of  what  are  called  the  reed- 
9top8  of  an  organ  are  on  the  same  principle  as  the  clarionet ; 
but  the  vibrating  reed  is  in  this  case  a  thin  plate  of  brass, 
varying  in  size  according  to  the  pitch  of  the  note ;  but,  for  the 
middle  tones,  an  inch  or  two  long,  a  quarter  to  half  an  inch  wide, 
and  the  substance  of  a  thin  card.  The  month  of  the  player  is 
represented  by  a  box,  inclosing  the  whole  of  the  reed  apparatus, 
and  the  pipe  is  generally  of  metal,  conical  in  shape,  or  with  a 
bell-mouth  some  inches  in  diameter.  The  fog-horn  is  essentially 
of  the  same  construction  as  the  reed-pipe  of  an  organ,  but  with 
all  its  parts  magnified  to  colossal  dimensions.  The  reed,  instead 
of  being  a  thin  leaf  of  brass,  is  a  thick  plate  of  hard  steel,  five 
inches  long,  two  inches  wide,  and  a  quarter  of  an  inch  thick  at 
the  root,  tapering  down  to  an  eighth  of  an  inch  at  the  loose 
end.  The  tube  is  of  brass,  eight  or  ten  feet  long,  gradually 
expanding  in  diameter  till  it  finishes  in  a  bell-mouth  two  feet 
across.  The  pipe  is  placed  vertically,  its  upper  part  projecting 
through  the  roof  of  the  building,  and  being  bent  into  an  elbow, 
so  as  to  make  the  bell  part  horizontal,  delivering  its  sound 
straight  out  to  sea.  The  compressed  air  for  sounding  the  horn 
is  supplied  from  a  reservoir,  into  which  it  is  forced  by  pumps 
worked  with  mechanical  power.  In  the  experimental  apparatus 
a  hot-air  engine,  of  American  contrivance,  is  used  for  the  pur- 
pose ;  but  a  small  steam-engine  would  probably  be  a  more 
simple  and  trustworthy  machine.  A  duplicate  engine  is  re- 
quired in  case  of  any  part  getting  out  of  order.  The  pressure 
of  air  required  to  sound  the  pipe  is  on  the  same  magnified 
scale  as  the  pipe  itself ;  in  -an  organ  it  amounts  only  to  an 
ounce  or  two  on  every  square  inch ;  for  a  fog-horn  it  is  from 
five  to  ten  pounds,  and  the  quantity  of  air  required  at  this 
pressure  is  very  large.  It  is  difficult  to  believe  that  any  force 
of  mere  air  would  be  sufficient  to  set  in  vibration  the  huge 
blade  of  steel,  as  strong  and  as  stiff  as  a  large  carpenter's  chisel, 
forming  the  reed,  but  there  is  no  doubt  of  the  fact. — Cornhill 
Magazine, 


ATMOSPHERIC    ELECTRICITY    AND    RECENT 
PHENOMENA  OF  REFRACTION. 

BY  SASIL'EL  BABBEB. 

jHATEYER  connection  may  exist  between  earthquakes 
and  electrical  disturbance  of  the  atmosphere — a  con- 
nection remarkably  substantiated  during  the  past 
year — there  seems  little  reason  to  doubt  that  there 
exists  between  the  electric  waves  or  currents  and  the  condition 
of  atmospheric  vapour  a  close  relation.  The  more  we  examine 
the  various  changes  of  cloud  and  mist,  their  multiform  shapes 
and  ever-varying  tints,  their  changes  in  density,  altitude,  and 
attractive  or  repulsive  power,  the  more  are  we  convinced  that 
a  force  of  incalculable  power  and  undefined  extent,  more  subtle 
and  scarcely  less  potent  than  that  of  gravitation,  is  in  constant 
operation  upon  them. 


The  operation  to  which  I  allude,  that  of  electricity,  both 
atmospheric  and  terrestrial,  seems  rather  to  have  been  studied 
in  its  exceptional  manifestations,  than  as  a  force  subject  to  law, 
and  of  vast  and  constant,  though  unobtrusive,  influence.  The 
difficulty  of  rendering  this  science  deductive,  in  its  relation  to 
meteorology,  is  apparent ;  the  collection  of  data  and  the  pro- 
gress of  experimental  research  form  our  present  basis. 

Till  something  more  is  known,  however,  and  known  more 
definitely,  as  to  the  nature  of  doud  and  fog  constituents,  we 
can  scarcely  expect  much  progress  in  this  department ;  and  I 
would  commend  the  subject  to  aeronauts  and  microscoinsts. 
Mr.  Proctor,  in  an  interesting  paper  on  the  subject  of  rain,^ 
quotes  i)e  Saussure,  Kamptz,  &c,,  against  Sir  J.  Herschel  and 
Tyndall,  appearing  to  incline  to  the  views  of  the  latter  writers. 
He  does  not,  however,  allude  to  electrical  action  in  enumeratiDg 
the  causes  of  rain.  Tet  it  seems  to  me  there  is  no  reason  to 
believe  that  the  aggregation  or  dissociation  of  clouds  and  the 
condensation  of  their  particles  is  greatly  due  to  the  influence  of 
this  force.  That  the  movements  of  cloud  and  mist  are  accom- 
panied by  strong  electrical  action  has  been  shown  by  the  expe- 
riments of  Mr.  Crosse,  of  Bromfield,  and  Mr.  Ronalds  -^  and  it 
is  but  reasonable  to  think  that  this  action  may  have  great 
influence  on  continuous  vapour,  though  unaccompanied  by  a 
disruptive  discharge,  or  any  luminous  appearance.  My  obser- 
vations induce  me  to  think  that  electricity  is  also  indirectly 
the  cause  of  those  peculiarities  of  refraction  which  depend  upon 
the  molecular  condition  of  the  vapour  mediae  through  which 
the  light  passes,  viz. — Halos,  Parhelia,  Paraselense,  &c ;  and 
I  may  here  remark  that  these  phenomena  appear  to  have  been 
unusually  abundant  during  the  past  year,  which  has  alsD 
afforded  such  exceptional  displays  of  aurora,  &c. 

On  the  2l8t  September,  a  halo,  of  large  diameter,  say  &f, 
corresponded  in  position  with  the  cirrhus  clouds  which  formed 
the  refracting  medium.  This  halo  followed  the  irregularities  of 
the  cloud  to  a  considerable  extent.  Its  disappearance  was 
almost  instantaneous,  being  caused  apparently  by  the  approach 
of  a  large  mass  of  cumulus  in  the  lower  region  of  the  sky. 
Almost  as  soon  as  the  latter  touched  the  lower  part  of  the 
circle,  the  halo  vanished.  The  irregularities  in  the  circle  of 
light  at  one  time  took  the  form  of  a  series  of  separate  arcs, 
which  bent  inwards,  and  appeared  to  be  composed  of  half-dis- 
solved cirrhus.  These  irregularities  of  form  were  also  very 
conspicuous  in  a  remarkable  halo,  which  was  seen  on  Friday 
evening,  December  19th.  This  assumed  a  spheroidal  form,  and 
was  intersected  by  streaks  of  cirrhus,  which  changed  their  form 
rapidly,  and  showed  a  prismatic  refraction  like  that  of  the  halo 
itself.  The  vanishing  of  the  first-mentioned  halo  was  perhaps 
caused  by  an  alteration  in  the  constitution  of  its  crystals  or 
vesicles,  resulting  from  the  electric  action  of  the  cloud  below. 

The  next  appearance  I  have  to  describe  was  of  a  singularly 
beautiful  form  and  perfect  definition.  It  appeared  imbedded 
in  a  mass  of  homogeneous  vapour,  and  consisted  of  two  distinct 
rings,  the  inner  one  of  a  deep  cobalt  blue.  This  ring  was  dis- 
tant from  the  moon's  disc  about  three  diameters.  Its  outline 
was  clearly  defined,  especially  towards  the  inner  part  of  the 
circle,  and  the  colour  was  exquisite  in  tone.  Farther  from  the 
moon,  by  about  two  apparent  diameters,  there  was  another 
ring,  less  defined  and  wider  than  the  first,  and  of  a  beautiful 
crimson  colour.  Altogether  this  was  the  most  beautiful  ap- 
pearance of  the  kind  that  I  ever  witnessed.  It  occurred  about 
11.^  P.3I.  on  the  evening  following  that  on  which  the  first- 
described  halo  appeared.  All  three  were  followed  by  drenching 
rain,  lasting  about  a  week  in  the  first  case.  A  gale  came 
shortly  after  the  second  (December  19th).  The  cirrhus  clouds,, 
which  almost  filled  the  sky,  resembled  in  form  an  appearance 
of  aurora  on  this  occasion,  and  had  a  peculiar  motion,  vanish- 
ing and  reappearing  in  fresh  forms,  though  there  was  no  wind 
at  the  time. — Quaiierhj  Journal  of  Science. 


1  InieUictual  Oh»ttvtr,  December,  1967. 
*  Vidf  Sir  S.  HarriB's  Electrieitjf, 
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M.    KOMAIN    TALBOT'S    NEW    PHOTOGRAPHIC    ENLARGING    APPARATUS,* 


TALBOT'S    APLANATIO    APPARATUS    FOR 
PHOTOGRAPHIC  ENLARGEMENTS. 


HRE  above  represents  tlie  chief  portions  of  the  appa- 
ratuE  introdnced  recentlj  by  M.  Bomaio  Talbot, 
and  tliej  BCarcslj  need  further  description.  It  will 
be  observed  that  the  lamp  for  hnrning  spirita  of 
wine,  through  the  flame  of  which  the  o:c7gea  is  sent  hj  the 
tube  K  on  t«  the  piece  of  magnesia,  &c.,  C,  differs  little  from 
an  ordinary  spirit-lamp,  and  muoh  from  those  genorally  used 
in  England  for  thia  ptirpoae.  The  oxygen  is  produced  in  the 
metallio  retort  G,  nhich  is  heated  by  the  apirit-lamp  F,  and  is 
received  into  the  metallic  reservoir  £  J  D.  The  weight  of  the 
upper  vesael  J  is  said  to  give  sufficient  pressure  to  the  gas. 
The  advantages  claimed  for  this  gasometer  over  the  gas-bags 
are,  that  it  is  always  ready ;  it  does  not  require  the  use  and 
trouble  of  press  are -boards  ;  it  cannot  well  get  out  of  order,  and 
if  it  does  any  tinman  can  repair  it — advaatagea  to  be  appre- 
ciated by  those  who  live  at  a  distance  from — I  was  going  to 
say,  all  bat  tinmen — bnt  from  skilled  workmen.  Another 
advantage  of  the  gasometer  is,  that  the  light  is  more  fixed  than 
with  gas-bags,  I  have  my  doubts  whether  sufficient  pressure 
can  be  obtained  by  this  means  ;  bnt  I  am  assared  there  ie  no 
fear  of  thia.  The  lamp  is  constructed  so  that  it  can  he  naed 
with  commongasinsteadof  spirits  of  wine,  if  required. — Bntuli 
Jonnial  of  Fhotofffaiiliy. 


REVIEWS   OF   BOOKS, 

Preliminary  Fichi  Seporl  of  the  United  Slatfif'  Geological  8 1'tv'j 
of  Colorado  aud  A'eio  JIfacico.  By  F.  V.  H*yden,  United 
States  Geologist. 

IN  oar  former  notice  of  this  work  we  promised  on  a  future 
occasion  to  deal  with  it  at  more  length.     We  now  redeem 
onr  pledge  : — ■ 

The  Colorado  is  an  intereating  conntryto  the  geologist  fivm  its 
containing  a  great  variety  of  formations,  andthia  report  describes 
only  a  limited  portion,  althongh  of  considerable  extent,  examined 
by  the  sorvey  nnder  the  direction  of  Mr.  Hayden  during  the  pre- 
ceding year  (18<>9),  The  rocka  comprise  igneous  and  metamoriihic, 
including  the  Laurentian  gneiss,  succeeded  by  Silurian,  Carbon- 
iferous, Permian  [?),  Triassic,  Jnrasaic,  Cretaceous,  and  lower, 
middle,  and  npper  Tertiary  strata;  coal,  salt  spriags,  copper, 
iron,  gold,  and  silver  occur,  the  two  latter  metals  being  conGned 
to  the  granite  and  gneissio  rocks,  possibly  of  the  age  of  the 
Laoren^n  series  of  Canada.  The  lodes  are  wonderfully  paral- 
lel, the  greater  portion  having  a  north-east  and  aonth-west 
strike,  coinciding  with  one  set  of  clearage  planes.  The  coal- 
beds  of  the  west  are  either  tower  or  middle  Tertiary  ;  the  aaso- 
ciated  plant  remains,  bein^  in  some  cases  identical  with 
the  miocene  species  or  genera  of  Europe — Platanua,  Qaercus, 
Fopnins,  Magnolia,  Sabal ;  and  the  salt  apringa  are  conaidered 
to  belong  to  the  triassic  sandstones  with  gypsum.  Mr,  Hayden 
considers  there  are  transition  or  passage  beds,  repreaented  by 
clays  and  sandstones,  between  the  well-detined  cretaceous  and 
tertiary  strata,  for  there  is  no  proof  in  the  western  country  of 
any  unconformity  between  them.  The  wonderful  fertility  of 
the  soil  of  a  considerable  portion  of  the  western  territories  is 
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attribated  to  the  yellow  marls  of  the  "  Blaff  formation/' — 
a  deposit  considered  to  be  of  freshwater  origin,  and  rery 
recent. 

The  amount  of  water  at  different  seasons  in  the  Platte  river 
and  other  western  streams  is  influenced  by  the  geological 
nature  of  the  country  through  which  they  flow ;  receiving  their 
chief  supplies  from  the  upland  sources,  and  but  little  or  none 
from  the  lower  arid  plains,  which  even  absorb  the  water — the 
Bocky  Mountain  regions,  in  the  autumn,  present  what  are 
called  dry  creeks,  with  beds  which,  when  full  in  spring  time, 
form  large  rivers. 

Two  sections  of  the  report  are  devoted  to  an  account  of  the 
mines  and  minerals  and  agriculture  of  Colorado,  by  Messn. 
Frazer  and  Thomas. 

Reports  on  Observations  of  the  Total  Eclipse  of  tlie  Sun,  August 
7,  1869.  Condacted  under  the  direction  of  Commodore 
B.  F.  Sands,  IJ.S.K.  Washington  :  Government  Printing 
Office. 

Photographs  of  tlie  Total  Eclipse  of  the  8u7i,  August  7, 1869. 
Surgeon-Generara  Office,  Army  Medical  Museum,  Washing- 
ton, D.O. 

TO  the  mere  outsider  a  work  like  thai  before  us  may  not 
seem  of  very  much  value  or  importance,  but  to  the  astro- 
nomer it  IB  the  record  of  a  series  of  observations  which,  for 
elaborateness  of  detail,  number,  and  scientific  precision,  are  un- 
paralleled in  the  annals  of  science.  In  this  (to  the  astronomer) 
most  precious  quarto,  we  have  a  set  of  ten  reports,  made  out  by 
the  leading  astronomical  and  photographic  workers  of  the 
United  States,  and  given  with  a  regard  for  minutisB  which 
stamps  them  with  a  worth  far  above  that  of  most  observations 
of  solar  eclipses.  Indeed,  the  work  is  of  such  a  character  that 
it  must,  until  several  subsequent  observations  lead  to  the  pub- 
lication of  other  works  of  the  kind,  be  the  standard  authority 
on  the  phenomena  of  solar  eclipses.  Some  of  the  reports  in 
this  volume  are  from  private  sources,  but  they  are  nevertheless 
most  useful  additions  to  our  knowledge. 

The  Beport  is  generally  that  of  the  American  Naval  Ohserva* 
lory,  and  is  under  the  editorship  of  Commodore  Sands,  and  the 
various  scientific  men  who  aocompauied  him  to  Des  Moines, 
Iowa,  where  the  temporary  observatories  and  photographic  labo- 
ratories were  erected,  and  the  fine  equatorial  telescope  of  the 
Naval  Academy  was  lent  for  the  occasion  by  Vice- Admiral 
Porter.  Professor  Newcomb  undertook  the  observations  of  the 
corona  and  the  search  for  intra- mercurial  planetoids.  Professor 
Harkness  did  the  work  with  the  spectroscope.  Professor  East- 
man carried  out  the  general  meteorological  observations,  and 
Dr.  Oartis  prepared  the  wonderful  photographs  which  now  lie 
upon  our  table,  and  which  are  certainly  among  the  wonders  of  as- 
tronomical sun-pictures.  Of  the  details  of  the  report  it  is  needless 
to  speak,  for  they  are  already  tolerably  familiar  to  our  readers. 
But  of  the  photographs  we  may  say — and  of  course  we  speak  of 
the  prints,  and  not  of  the  negatives — that  they  are  exquisite 
productions.  They  are  two  in  nnmber;  one  represents  the 
eclipse  after  the  commencement  of  totality,  and  the  second  near 
the  end  of  totality;  and  the  manner  in  which  they  depict 
the  solar  protuberances  is  certainly  most  remarkable.  In  con- 
clusion, we  would  point  out  how  creditable  to  the  American 
Government  is  the  pablication  of  such  an  admirably-executed 
scientific  report  as  that  which  has  issued  from  the  Washington 
State  Printing-office. 

Public  Health:  a  Popular  Introduction  to  Sanita/i'y  Science, 
By  William  A.  Guy,  M.B.,  FJt.S.,  Professor  of  Forensic 
Medicine  in  King's  College,  London.  London :  Benshaw, 
1870. 

IF  any  one  were  to  take  up  this  book  under  the  impression 
that  he  should  find  in  it  such  an  account  of  the  principles 
and  practice  of  hygiene  as  is  to  be  met  with  in  Parkes'  well- 
known  treatise,  he  would  be  woefully  disappointed.     Not  for 


the  student  but  the  public  has  Dr.  Guy  written,  and  it  is  only 
on  the  lucus  a  non  lueendo  principle  that  his  work  is  styled 
public  health ;  for,  from  cover  to  cover,  it  treats  rather  of 
public  disease.  In  a  word.  Dr.  Gay  has  given  na  an  historical 
account  of  the  great  epidemics  which,  during  the  past  few  cen- 
turies, have  ravaged  civilized  populations,  and  in  doing  this  he 
has  brought  his  well-known  powers  as  a  statistician  to  show 
that  these  great  waves  of  death  which  from  time  to  time  have 
inundated  the  shores  of  life,  might  have  been  in  great  measure 
prevented  by  the  practice  of  a  rational  hygiene.  It  is  in  this 
way  that  the  author  has  written ;  and  clearly  his  aim  has  beea 
to  convince  the  public  of  the  necessity  for  the  establishment  of 
a  science  of  disease-prevention.  Some  may  think  that,  ia 
doing  this.  Dr.  Guy  was  performing  a  work  of  sapererogatioB; 
but  those  who  will  take  this  view  of  the  matter  are  they 
who  know  not  the  dense  crust  of  ignorance  and  indiffer- 
ence which  most  be  removed  before  the  pubUe  become  in- 
telligent enough  to  see  the  frightful  amount  of  pieventible 
mortality  which  now  exists  in  civilized  society.  In  point 
of  style  this  little  volume  is  in  the  highest  d^ree  attrac- 
tive. It  is  not  merely  a  collection  of  dry  Bgnna,  hat  it  jb  a 
graphic  narrative  of  startling  facts,  chiefly  told  ia  the  author's 
dear  and  forcible  English,  and  frequently  illustrated  by  apt 
quotation  from  the  older  writers,  me^bcal  and  historical,  thus 
showing  Dr.  Guy's  mdustry  and  erudition.  As  we  have  said, 
it  is  an  essay  in  support  of  a  science,  it  is  the  rmson  ^^bre  of 
Hygiene,  and  is  a  book  which  every  educated  person  should 
read,  and  from  which  he  will  surely  derive  both  pleasure  and 
profit. 

Botanical  lUustralions.  Sheet  No.  I.  Organs  of  Plants^ 
Tissues,  Boot,  Stem,  And  also  Handbook  to  HLustraiions  cf 
Botany,  "By  J.  H.  Balfour,  M.D.,  F.B.S.,  &c  London: 
W.  &  A.  K  JoHBSTOV.    1870. 

MESSRS.  JOHNSTON  have  from  time  to  time  conferred 
benefit  on  science  and  saved  much  unnecessary  labour  to 
'scientific  teachers  by  the  publication  of  their  several  Atlases  and 
Illustrations.  It  seems  to  us  that  in  no  instance  more  than  in 
the  present  one  have  they  been  successful;  and,  if  the  subsequent 
sheets  approach  that  before  us  in  scientific  accuracy  and 
artistic  perfection,  the  series  will  be  one  which  will  meet 
nearly  all  the  wants  of  the  ordinary  lecturer  on  Botany.  Indeed, 
this  first  sheet  alone  contains  enough  to  give  a  fair  general 
insight  into  the  structure  of  plants,  and  it  deals  with  materials 
enough  for  three  or  four  well  condensed  lectures.  Dr.  Balfour's 
handbook  of  explanations  will,  when  complete,  form  a  very  con- 
venient text-book.  The  part  now  before  us  treats  of  the  sab- 
jects  illustrated  on  the  sheet,  and  is  the  beau-ideal  of  com- 
pressed matter.  Both  the  Sheets  and  the  Handbook  have  our 
heartiest  commendation  and  best  wishes. 


Symons*  Monthly  Meteorological  Magazine,   Vol.  IT.    London : 
Stanford,  1870. 

THIS  is  the  volume  of  Mr.  Symons'  Magazine  for  the  jnx 
1869.  It  is  a  little  mine  of  wealth  for  the  working  and 
amateur  meteorologist,  and  contains  some  very  interesting  illns- 
trations  of  recent  apparatus,  some  of  which  we  may  hope  ere 
long  to  reproduce  in  these  pages.  This  journal  is  essentially 
the  organ  of  the  British  meteorologist,  and  every  British 
meteorologist  should  rank  among  its  subscribers.  It  does  not 
deal  so  much  with  abstract  matter  as  with  those  problems  of 
importance  to  the  carrying  out  of  practical  observations,  and 
without  which  scientific  records  would  be  useless. 


Notes  on  the  Great  Pyramid  of  Egypt  atid  the  Cubits  used  in  Us 
Design,  Br  Col.  Sib  Hsnrt  James,  B.E.,  F.B.S.  South- 
ampton: Gutoh. 

IN  this  interesting  and  luxuriously  illustrated  pamphlet,  the 
author  has  given  a  very  attractive  sketch  of  King  Cheops* 
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great  tomb,  and  has  supplied  a  number  of  handsome  photo* 
lithographs,  which  tell  their  own  tale.  The  object  of  the  work 
is  to  show  a  marked  relation  or  almost  identity  [as  pointed  out 
by  Herodotns  (450  b.c.)]  between  the  Egyptian  and  the  Greek 
cubit.  The  reasoning  by  which  this  view  is  sought  to  be  esta* 
blished  is  most  ingenious,  and  would  be  convincing  if,  like 
prophecy,  the  measurement  of  the  Great  Pyramid  were  not 
capable  of  so  many  interpretations. 
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CORRESPONDENCE. 


It  is  difltinotly  to  be  bone  in  mind  that  we  do  not,  by  inBeiiing  letters,  conrey 
any  opinion  fftToorable  to  their  contents.  We  open  onr  columns  to  aU,  without 
leMung  to  any ;  and  thus  supply  a  channel  for  the  pubUoation  of  opinions  of 
allahMcs. 

Ko  notice  whaterer  will  be  taken  of  anonymous  communications. 

We  cannot  undertake  to  return  rctjeeted  communications. 


SusPKCTSD  Chakoxs  ON  THX  Moon's  Subvacx. — From 

Mb.  W.  E.  BiBT. 

SiB» — May  I  solidt  the  attention  of  your  astronomical  readers  to 
the  preaent  appearance  of  a  rather  conspicuous  lunar  crater,  which  is 


dtxmted  west  of  Theophilus,  the  northern  of  three  striking  objects  on 
the  S.W.  quadrant  of  the  moon's  disk — ^Yiz.,  Theophilus,  Qyrillus,  and 
Catharina.  The  crater  in  question  is  marked  G  by  Lohrmann  in 
Section  U.,  and  A  by  Beer  and  Madler  in  thdr  large  map.  The  ear- 
liest delineation  that  I  am  aware  of  is  by  Lohrmann,  who  giYes  a 
ridge  adjoining  the  N.E.  border  of  the  crater,  but  no  central  mountain. 
Beer  and  Madler,  at  a  later  epoch,  giYe  a  ridge  terminating  at  the 
north  border  of  the  crater,  and  an  interior  mountain  exoentrically 
situated  towards  the  south  border.  In  Butherford's  photogram, 
March  6,  1865,  a  ridge  is  seen  tvithin  the  crater,  continued  from  the 
exterior  ridge,  as  giYen  by  Beer  and  Madler ;  the  termination  of  this 
ridge  appears  to  be  concealed  by  the  bright  illumination  of  the  interior 
of  the  south  border.  On  the  CYening  of  May  6,  1870,  8  to  8.20, 
S.M.T.,  I  made  the  following  record : — "  lY.  B.  Lambda  8,  west  of 
Theophilus,  is  a  remarkable  crater,  a  ridge  in  continuation  of  a  *  crater 
row '  north-east  of  Isidorus,  has  penetrated  into  its  interior  nearly  to 
its  S.E.  border.  This  ridge  appears  to  haYe  been  produced  subse- 
quently to  the  formation  of  the  crater,  haYing  pushed  up  its  north 
border."  When  I  recorded  the  aboYe  I  had  not  consulted  the  before- 
mentioned  authorities.  I  am.  Sir,  your  obedient  serYant, 

W.  B.  BiBT. 
Cynthia  Villa  Ohservatory,  Walthamstow,  May  7. 


On  Velocifedestbianism. — From  W,  J.  Babeas,  L.B.C.P.  Lend. 

Sib, — ^Your  correspondent  "  ByoycUst,''  in  attempting  to  criticise 
my  letter,  has'oYerlooked  what  I  desired  most  strenuously  to  enforce, 
Yiz.,  the  adYisability  of  bycyclists  consulting  their  medical  adYisers  as 
to  the  state  of  their  health,  by  saying  in  a  sarcastic  manner  that 
"  medical  adYisers  would  not  be  troubled  by  the  bycycling  public." 
That  the  "  bycycling  public  "  yhII  not  consult  medical  men  I  am  per- 
fectly aware  of ;  but,  notwithstanding  that,  it  does  not  follow  that 
they  ought  not  to  do  so.  The  late  Dr.  White,  of  Newoastle-on-l^e, 
told  me,  that  in  his  ezi>erienoe  (which  was  Ycry  extensiYe)  the  diseases 
of  athletes  were  chiefly  consumption  and  organic  heart  affections,  both 
of  which  are  affections  that  are  progressiYe^  their  nature,  and  which 
might  be  detected  comparatiYely  early  by  an  experienced  physioiaB;  if 
they  had  taken  the  precaution  to  consult  one,  their  Uycs  might  thus 
have  been  prdongfed  an  indefinite  period  by  a  timely  warning. 

**  BycycUst "  then  casually  remarks  that  tiie  word  "  bydydism  "  is 
shorter  than  "  Yelocipedestrianism,"  with  which  I  quite  agree  when 
written^  but  let  him  ask  his  friends  which  is  the  more  easily  spoken, 
Mj  friends  giYe  a  unanimous  opinion  in  faYOur  of  the  longer  word. 

He  thinks  my  knowledge  and  experienca  of  mechanical  apparatus 
is  small,  which  is  approximately  true ;  but  my  personal  experience  of 
bycydes  extends  oYcr  more  than  a  year's  constant  practice. 

Had  your  correspondent  read  i^e  whole  of  a  sentence  before  he 
criticised  it,  such  an  act  might  haYC  saYcd  him  from  ridicule.  Let  me 
place  before  him  the  whole  of  the  sentence  upon  which  he  founds  my 
inexperience.  "  Before  pointing  out  the  adYantages  of  the  Yelocipede, 
I  shall  assume  that  they  are  of  no  use  for  making  long  journeys,  if  at 
the  end  of  the  ride  you  are  to  he  cool  as  regards  temperaturef  have  aU 
your  faculties  clear ,  or  your  hand  steady"  I  think  the  part  italicised 
sufficiently  explains  what  I  desired  to  haYo  inferred  from  "long 
journeys."  Suppose  "  BycycHst "  were  a  doctor,  and  had  a  round  of 
a  few  miles  to  go,  would  he  be  in  a  cbndition  to  present  himself  before 
patients ;  be  in  a  position  to  ^ake  a  diagnosis  of  a  comparatiYely 
difficult  case,  or  be  able  to  perform  a  delicate  operation  on  an  eye  at 
the  end  of  it  ? 

I  agree  with  my  critic,  that  a  giYen  distance,  if  not  too  long,  may 
be  passed  OYcr  in  less  time  and  with  less  fatigue  on  a  bycyde  than  by 
walking.  Your  correspondent  condudes  with  a  foolish  remark  about 
running  to  catch  the  train,  which  does  not  require  any  further  com* 
ment  than  that  if  he  were  punctual  he  would  not  haYe  to  run. 

I  am,  &c.  W.  J.  Babkas,  L.B.C.P.  Lond.,  &o, 

Boro*  Bridget  May  14. 


Glaisheb's  (Hall's  Imfboyed)  Bain  Gauge. — From, 

Mb.  J.  J.  Hall. 

Sib, — Jn  paragraph  8  of  my  meteorological  report,  which  appeared 
in  Scientific  Opinion  last  week,  p.  429,  your  readers  may  haYe 
noticed,  with  reference  to  the  diameter  and  situation  of  rain  gauge,  the 
words  "  Glaisher*s  improYcd,"  and  I  therefore  beg  to  giYe  you  some 
particulars  of  it,  which  I  communicated  to  the  chairman  of  the  Bain- 
fall  Committee  of  the  British  Assodation  (G.  J.  Symons,  Esq.,  F.M.S.) 
some  time  since,  to  which  he  has  signified  his  approYal. 

The  following  extracts  from  my  letter,  verbatim,  to  that  gentleman 
will,  I  think,  together  with  some  few  remarks,  fully  explain  its 
particulars. 

'*  The  improYcment  to  which  I  refer  consists  of  an  inverted  rim,  or 
channel  (similar  to  the  one  in  which  the  receiYer  stands),  fixed  to  the 
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ontade  cyltDder  of  Uie  reeehrer.  and  made  «iifficier.t>  laz;^  to  admit  of 
rt«  dzopi^B^  orer  tbe  rim,  whicli  is  fixed  to  tibe  lover  cylixidcr. 

^  Tbe  ifiiKin  I  Fo^gevied  thia  additioB  waa  that,  en  one  occasion, 
vLIie  Rfisterintp  tlie  dailj  ratEfjJl  last  vinter,  I  was  unable  to  take 
tbe  icoeirer  off.  owio^  to  the  already  exialaoif  ehaasel  beiog  partlv 
filled  with  water  whi^h  had  frozen  hajrd  dnxin^  the  night." 

I  then  proceeded  to  epenk  of  another  dllBeoltj,  yiz.,  -  that  water  is 
cften  fonnd  oatade  of  the  reoeiring^  pot  in  the  cylinder :  and  I  hare 
often  qngrtioced  whether  or  not  that  water  has  been  shaken  from  the 
fmaH  pipe  at  the  bottom  of  tbe  f onnri,  or  whether  it  has  reeolted  from 
the  wa&er  in  tbe  channel  '  outside;  drawing  over,  either  by  the  motion 
of  the  wind,  or  in  the  act  of  raising  the  recetrer.  I  haTe  f  oimd  this  to 
be  eiirrfiTiy  r<reTex:ted  in  the  gange  I  haye  described.  I  beUere  it  to 
be  eren  more  effeetnai  against  the  lose  by  eTaporatum  Adoring  all 
watherif  than  the  present  prstem.*' 

With  regard  to  the  latter  remarks,  I  think  that  rery  mnch  depends 
spOB  the  fixtnre  of  the  gaoge.  It  may  be  for  want  of  more  rigid  fixing 
in  my  case  that  has  led  to  the^  resolts.  It  has  been  used  at  some 
height  abore  the  gronnd. 

It  is  intended  tk&t  water  should  be  collected  in  the  flange  (Glaisher^a) 
I  hare  tpoken  of.  and  thos  close  the  gauge  against  CTaporation — a 
rood  idea  theoretically,  bnt  not  practically ;  tuJe  Symons's  British 
FUunfaV,  1668;  Rain  Oo"je  E -jerime-i^U  at  Strathfehl,  Turgi^Sy 
Itemdin'i,  by  the  Eer.  C.  H.  Griffith.  F.M.S.,  Ac,  p.  23— which  farther 
estabHshee  my  remarks.  The  abeenoe  of  outlet  for  confined  air  here 
q>okeB  of  might  he  remedied  by  drilh'ng  small  air  holes  in  the  bottom 
of  the  feoeiring  cylinder  and  upright  flange,  bnt  not  facing  each  other. 

I  have  two  Glaieher's  gauges  now  in  use,  fitted  with  the  flange 
arrangement,  and  both  answer  remarkably  weU.  One  is  stationed  at 
Virginia  Water,  nnder  my  snperririon,  the  other  being  onder  my 
personal  care  at  Bichmond. 

Since  writing  to  Mr.  Symons,  I  have  had  the  hitter  (Bichmond 
gange)  fitted  with  a  piece  of  helical  pipe  in  place  of  the  J-shaped 
pipe,  which  I  think  will  constitate  a  farther  improrement,  as  it  offers 
no  direct  opening  for  evaporation,  at  the  same  time  offering  little  or 
no  hindrance  to  the  descent  of  the  rain-water ;  there  are,  howerer, 
other  reasons  which  I  oonld  bring  forward  in  ito  favonr  if  time  and 
space  allowed  me,  bnt  this,  perhaps,  will  be  better  expUined  and 
understood  in  a  paper  which  I  hope  to  commnnicato  to  yon  shortly, 
'■'  On  a  Proposed  New  Form  of  Bain  Gauge  (the  Atmosf^leometer)," 
in  wliich  a  similar,  but  more  extensive  idea  is  shown.  I  am  just  about 
in  pnbmit  the  plant*  and  a  description  to  Mr.  Bymons. 

HXTEOBOLOOY   OF  APBIL. 

I  would  iake  this  opportunity  of  stating  that  the  following  rainfall 
amounts  were  omitted  in  the  *'  Table  of  Meteorological  Elements ; " 
they  are  as  follows,  viz. : — 

27th  (two  days),  074 ;  28th,  005 ;  29th,   078 ;  30th,  — , 

making,  together  with  the  amounts  of  the  9th  and  10th,  '243  in.,  the 
monthly  total  shown  in  '*  General  Besultt*,"  page  429,  viz.,  0-400  in. 
This  occurred  through  my  somewhat  hurrying  the  report,  as  I  was 
leaving  town  for  a  few  day«.  One  or  two  other  minor  errors  appear 
to  have  crept  in,  such  as  "  degree  signs  **  where  tbe  figures  represent 
numbers,  but  in  no  way  to  interfere  with  the  legibility  of  the  results ; 
at  the  same  time  I  think  it  well  to  mention  this. 

I  am.  Sir,  your  obedient  servant, 

John  Jakes  Hall. 

h'yf,M)'Ctior'ff'i'rifCf,  Movnt  Ararat-roady  Richhwnd,  S'"/vey,  May  12. 


Mb.  Wallace  on  Natural  Selection.— Fro jii  Mr.  Henrt  H. 

HioaiNH. 

Sib,— In  his  very  interesting  and  valuable  CoutHhutv^ns  to  th^ 
Theory  of  Natural  Selection,  Mr.  Wallace  objects  to  the  notion  that 
birds  build  their  nests  by  instinct.  He  considers  that  **  much  of  what 
has  been  attributed  to  instinct  in  birds  can  be  very  well  explained  by 
crediting  them  with  those  faculties  of  observation,  memory,  and  imi- 
tation, and  with  that  limited  amount  of  reason  which  they  undoubt- 
edly exhibit."  He  also  remarks  that  "  it  would  be  very  extraotdinary 
if  young  birds  could  live  for  days  and  weeks  in  a  nest,  and  know 
nothing  of  its  materials  and  the  manner  of  its  construction." 

The  case  of  the  young  bird  building  its  first  nest  seems  to  be  intro- 
duced chiefly  as  an  illustration  of  the  ueedlessness  of  appealing  to 
innate  instinct  as  the  source  of  many  of  the  more  remarkable  habits  of 
animals  in  constructing  their  dwellings. 

Birds'  nests  are  very  wonderful,  but  not  more  so  than  the  geometric 
wcba  of  the  various  species  of  garden- spiders,  Epe'ira,  the  young  of 
which  are  hatohed  from  a  cocoon,  and  make  their  first  appearance  in 
public  as  a  numerous  colony,  swarming  in  an  envelope  of  loosely- woven 
filaments.  It  cannot  be  many  days  before  they  separato,  and  each  of 
the  brocd  shifts  for  itrelf,  constructing  a  web  le88  in  size,  but  not  less 
perfect,  than  that  of  the  parent  spider.    It  is  needless  to  describe  the 


marrris  of  the  web  of  the  £j-r- --».  In  the  ease  of  a  young  spider's 
first  web,  obeervatiOB,  mcntoty,  imitation,  and  reason  seem  to  be  cx- 
doded — what  remains  bat  inKtinet  r 

I  am,  Sff,  your  obedient  servant, 

/»V|'mJ..7',  J/';y  9.  Hknbt  H.  Higgiks. 


MnxoBOU>GT  OF  Apkil,  1870. — Fn.  i  thf  Bkv.  F.  B.  Falknsr. 

Sib, — ^I  heg  to  send  yon  a  few  particulars  of  the  weather  of  last 
month,  as  deduced  from  obeeiiationa  conducted  by  myself  in  this 
Midland  regkm. 

The  oreomstaBoea  of  atiiMwpheric  temperature  and  moisture  refer 
to  a  stEstnm  of  air  4  ft.  from  the  ground.  The  barometer  is  335  ft. 
ahore  sea-levd.  The  instmment  for  measuring  the  intensity  of  the 
Knn*s  rays  is  a  mazimmn  thermoBeter,  wiUi  its  bulb  blackened  and  id 
vacuo,  plaoed  aboot  3|  ft.  from  tfaegvoimd.  The  wiwimmw  "radiating" 
thcnDGtDeter  leeto  horisontany  on  a  table  3  ft.  from  the  ground,  and  is 
freely  expoeed  to  the  sky.  It  shows  the  lowest  temperature  to  which 
unshelteted  vefetaiion  near  the  earth's  surface  is  subjected  at  night. 

Higfaesttempeatoreof  air,  onthe20th    rrO"* 

Lowest  temperatoxe of  air,  on  the  4th  245'' 

Total  range  of  temperatore  of  air  o2'h* 

Mean  temperatore  of  air  50'V 

Highest  reading  of  solar  thennometer,  on  the  20th 1230" 

Lowest  reading  of  radiating  thermometer,  on  the  5th 13*0"^ 

Highest  obeerved  reading  of  barometer,  on  the  4th 30*20  in. 

Lowest  obeerved  reading  of  barometer,  on  the  9th  29*16  in. 

Obeerved  nmge  of  the  barometer  l'04in. 

Bainfall 0-83in. 

Number  of  froety  nighte  5 

There  was  a  short  period  of  aharp  frost  in  the  first  week  of  the 
month;  the  tanperatoxe  of  the  air  descending  to  24* 5**  on  the 
morning  of  the  4th;  to  24*7**  on  the  5th ;  to  26-5"  on  the  6th ;  and  to 
27-5"  on  the  7th. 

The  warmest  night  was  that  following  the  24th  day ;  when  the 
thermometer  did  not  fall  so  low  as  48^  between  sunset  and  sonrise. 

On  the  other  hand,  the  loveest  maximum  temperature  of  the  twenty- 
four  hours  occurred  on  the  2nd,  when  the  thermometer  did  not  rii!e 
above  543^  all  day. 

The  greatest  observed  dryness  of  the  air  was  at  2  p.m.  on  the 
20th,  when  the  wet-bulb  thermometer  read  as  much  as  15°  below  the 
temperature  of  the  air. 

The  direction  of  the  lower  current  of  air  was  variable.  Westerly 
winds  were  balanoed  by  easterly,  and  southerly  winds  by  northerly. 

The  cuckoo  is  said  to  have  been  heard  as  early  as  the  14th  of  April, 
in  this  neighbourhood.  I  did  not  hear  it  myself  before  the  2l8t  or 
22nd.  The  ladybird,  which  was  abundant  about  four  weeks  ago,  has 
now  almost  disappeared  from  these  parts.  Vegetation  is  backward, 
on  aooount  of  the  protracted  drought. 

I  am,  Sir,  your  obedient  servant, 

F.  B.  Fmjcksb. 

Appleby  Qrammar  School,  Leicestershirey  May  12. 


SCIENTIFIC  SOCIETIES. 


■«o«- 


Secretsriet  of  Bocietaet  will  ohligB  nt  bj  regularly  forwarding  *'  Atetrteta  of 
Prooeedinga ;  "  sad  they  would  do  much  to  enhsnoe  the  interest  and  Boeeew 
of  their  meetings  if  they  would  enable  os  to  publish  in  anticipation  **  notices 
of  papers  to  be  read."  ____ 

ETHNOLOGICAL  SOCIETY. 

May  10th. — Special  meeting  held  at  the  Museum  of  Practioal  Geology ; 
Professor  Huxley,  president,  in  the  chair.  J>r.  O'Callaghan  waa 
annonnoed  as  a  new  member.  Colonel  Lone  Fox  read  a  letter  from 
lieutenant  Oliver  relative  to  the  destruction  of  the  fine  menhir  of  le 
Quesnel  in  Jersey,  described  in  the  last  number  of  the  Socie^s 
Journal ;  and  Sir  J.  Lubbock  and  Mr.  Maokie  made  remarks  on  the 
importance  of  obtaining  records  of  the  present  condition  of  our  mega- 
lithio  monuments. 

Professor  Huxley  then  delivered  an  introductory  address  on  the 
ethnology  of  Britain.  He  showed  that  the  oldest  accounte  of  the 
population  of  these  islands  prove  the  existence  of  two  types  of  people, 
physically  distinct— the  one  being  tall,  fair,  yellow-haixed  and  blue- 
eyed,  while  the  other  was  short  and  dark,  with  dark  hair  and  bladic 
eyes.  This  dark  type,  as  exemplified  in  the  ancient  Silures,  closed 
resembled  the  people  of  Aquitania  and  Iberia,  whilst  the  fair  type  boie 
close  physical  relation  to  the  Belgce  of  North-east  France  and  B^tm ; 
and  these,  again,  resembled  the  Germani  who  dwelt  on  the  east  side 
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of  the  Bhine.  The  BaooesBiye  iiiTaaioiis  to  which  Britain  was  subject 
introdaoed  no  new  race-element.  It  is  doubtful  whether  the  Bomaqi 
inyasion  strengthened  the  dark  or  the  fair  type  in  the  pre-existing 
population,  but  it  is  certain  that  the  inyasion  of  the  Low  Dutch  from 
the  shores  of  the  Baltic  strengthened  the  fair  element,  as  also  did  the 
incursions  of  the  Danes. 

The  influence  of  the  Norman  Conquest  would  be  the  subject  of  Dr. 
Nicholas'  communication. 

The  Bey.  Dr.  Nicholas  then  read  a  i>aper  "  On  the  Influence  of  the 
Norman  Conquest  on  the  Ethnology  of  Britain."  He  first  inquired 
what  race-elements  were  present  prior  to  the  Norman  inyasion,  and 
then  what  elements  were  introduced  by  William's  army.  From  his 
conclusions  on  these  points,  he  was  led  to  believe  that  the  effect  of  the 
so-called  "  Norman"  Conquest  was  greatly  gainful  to  the  old  British 
or  Gallo-Celtic  population. 


CHEMICAL  SOCIETY.* 

VLly  5tu.  —  Professor  Williamson,  F.B.S.,  president,  in  the  chair* 
The  following  gentlemen  were  elected  Fellows : — G.  Matthey,  T.  Steel, 
T.  Allen. 

Mr.  Brown  read  a  paper  on  "  Yapour  Densities,"  wherein  he  gave  a 
historical  review  of  the  various  methods  employed  for  the  determination 
of  yapour  densities. 

Mr.  Church  communicated  "The  Analysis  of  Two  Cornish 
Minerals." 

The  one,  restormelite,  was  obtained  from  the  Bestormel  Iron  Mines, 
and  may  be  regarded  as  a  variety  of  kaolinite,  standing  nearest  to  the 
Lithomarge  group.  Its  specific  gravity  and  its  hardness  are  nearly 
the  same  as  those  of  lithomarge.  In  its  percentage  of  silica  and  alu- 
mina (its  chief  constituents)  it  does  not  differ  from  that  of  lithomarge  ; 
but,  while  restormelite  contains  7  per  cent,  of  soda  and  potash,  litiho- 
marge  contains  a  mere  trace  of  these  alkalies.  Mr.  Church  considers 
restormelite  as  preserving  in  its  alkalies  more  evident  traces  of  its 
feldspathic  origin  than  we  usually  find  in  such  alteration-products. 
The  following  percentages  were  obtained  in  six  analyses  : — 

I.         n.        rn.       rv.         v.        vi. 

H^O 11-69  ...     —     ...  11-75  ...  11-64  ...  1165  ...     — 

SiOj,     ...     —     ...     —     ...  44*77  ...  45-66  ...     —     ...     — 

Jb  BjjWg  ...        ■■"        ...        ■■"        i..        1*11     ...       1*^0    ...        ""^        ...       v'»0 

AlaOg  ...     —     ...     —     ...  35-05  ...  35*66  ...     —     ...  34-58 
MgO    ...     —     ...     0-92  ...     0-69  ...     0*95  ...     —     ...     — 
xLjjO     ...     "-"      ...     Z'lO  ...     2*51   ...      —      ...      "—      ...     — — 

JNajjU    ...        -■"       ...       Via    ...       4-la    ...       ""^        ...       ■"-       ,,,       ■— 

These  results  correspond  pretty  well  with  the  formula  of  kaolinite, 
Al2032Si02  +  2aq.,  if  we  suppose  several  replacement,  such  as  a  par- 
tial replacement  of  hydrogren  by  sodium  or  potassium,  and  of  alumi- 
nium by  iron. 

The  other  of  the  above-mentioned  minerals  is  ohalcophyllite.  The 
recorded  analyses  of  this  mineral  are  by  no  means  satisfactory. 
Oheveniz  found  in  it  58  per  cent,  of  cupric  oxide  and  21  of  water ; 
Hermann,  44-45  per  cent,  of  CuO  and  31-19  of  water;  and  Damour, 
52-61  of  CuO  and  23*26  of  water.  Of  course  it  was  rather  difficult  to 
asaign  a  formula  for  so  variable  a  substance.  Mr.  Church  has  devoted 
much  time  and  labour  to  an  endeavour  to  clear  up  the  mystery  of  its 
oonetitution ;  and  he  obtained  the  following  percentages  as  the  mean 
of  several  analyses : — 

HgO  (lost  at  100")    14-06 

CuO    4614 

AI2O3 5*97 

FcgO, 0*60 

ASjjOa     15*54 

HgO  (by  difference) 31*75 

These  results  lead  to  the  formula— 

dCuCAl^Oa  ASgO^  +  24aq. ; 

or  aa  well  to  8CuO,Al303,A8sOa  +  25aq. ;  and  these  elements  of  ohal« 
cophyllite  may  be  viewed  as  arranged  in  the  following  manner  :'<^ 

Cu,(As04)8,6aq.-) 
SCuHjjOa  V+llaq.j 

Al«H^e  ) 

Or 

CUaHa(ABO  J„5aq.  ■) 

eCuHjOa  [  +  llaq, 

AlJHaOe  ) 

It  ought  to  be  stated  that  ohalcophyllite  cannot  be  dried,  even  in 
vcLcuOf  without  an  entire  change  in  its  appearance ;  the  transparent 
beautiful  green  crystals  become  opaque  and  of  a  more  bluish  green. 
These  ofaanges  correspond  to  a  loss  of  13*79  per  cent,  of  water.  At 
100*  the  insignificant  further  loss  of  0*81  per  cent,  of  water  tftkeff 
plaoe.  

1  From  (Ue  C^emic^l  Nnn, 


Messrs.  Bolaa  and  Gloves  communicated  a  paper  on  "  Tetrabromide 
of  Carbon." 

This  combination  is  obtained  (1)  by  heating  bisulphide  of  carbon 
with  bromide  of  iodine^  in  a  sealed  tube,  to  a  temperature  of  150**  C. 
for  about  forty-eight  hours ;  (2)  by  heating  bromopicrin  with  bromide 
of  i.dine  in  a  flaak  furnished  wiUi  a  digestion-tube  till  the  reaction  ia 
completed,  which  is  indicated  by  the  disappearance  of  the  bromopi* 
^^'^  *  (3)  1>7  heating  bromoform  with  bromide  of  iodine,  in  a  sealed 
tube,  to  about  150**  C.  for  twenty-four  hours. 

In  all  the  above  processes  ierbromide  of  antimony  may  be  substi* 
stuted  for  the  bromide  of  iodine.  The  tetrabromide  of  carbon  is 
obtained  in  a  pure  state  by  distillation.  It  is  a  white  substance,  cry- 
stallising in  lustrous  plates,  melting  at  91*  C,  of  an  ethereal  odour, 
somewhat  resembling  that  of  carbon  tetrachloride,  and  of  sweetish 
taste.  It  does  not  dissolve  in  water,  but  readily  in  ether,  hot  alcohol 
(from  which  it  is  deposited,  on  cooling,  in  the  crystalline  state),  car- 
bon bisulphide,  chloroform,  bromoform,  bensol,  and  American  oil. 
Sodium  amalgam  reduces  it  to  bromoform,  and  then  into  methylene 
dibromide. 

The  authors  propose  to^cany  on  their  investigations  of  this  interest- 
ing compound. 


BOYAL  QEOGBAPHICAL  SOCIETY. 

A  HEXTINO  was  held  of  this  society  on  Monday  week,  Sir  Roderick 
Murohison,  president,  in  the  chair,  at  which  Mr.  Consul  Swinhoe  read 
a  paper  on  his  official  mission  last  spring  to  the  Upper  Yank-tse-Kiang, 
to  examine  the  trade  resources  of  the  river.  He  ascended  to  Hankow, 
in  the  Salamis,  with  Admiral  Sir  Henry  Keppel,  and  continued  his 
voyage  thence  in  the  gunboat  Opossum,  The  Opossum  reached  the 
town  of  Ichang,  about  900  miles  from  the  sea,  being  the  first  vessel 
that  had  accomplished  the  navigation,  although  it  had  been  known 
since  Blaldston's  report  that  the  Yangtse  was  navigable  to  that  port. 
Beyond  Ichang  the  great  river  is  contracted  between  walls  of  rock, 
and  the  current  runs  with  great  rapidity.  The  Chinese  pilot  refused 
to  take  the  gunboat  further  ;  and  the  rest  of  the  journey  to  Chung- 
king, in  Sse-chuen,  was  performed  in  a  native  boat,  which  was 
"tracked"  through  all  the  difficult  places.  Two  naval  surveyors 
(Messrs.  Dawson  and  Palmer)  accompanied  Mr.  Swinhoe,  and  i^ter 
examining  the  rapids  they  reported  that  steam  navigation  could  not  be 
carried  on  in  the  Yang-tsse  beyond  Ichang.  Mr.  Swinhoe,  with  two 
delegates  from  the  Shanghai  Chamber  of  Commerce,  reached  Chung- 
king, and  were  well  received  there  by  the  Chinese  authorities  and 
traders,  who  gave  much  information  about  the  routes,  products,  and 
trade  of  this  remote  province,  all  of  which  is  contained  in  a  report  by 
the  delegates  published  at  Shanghai. 

After  the  paper,  Mr.  T.  T.  Cooper,  who  had  recentiy  returned 
from  Assam,  after  having  in  vain  attempted  from  both  sides  to 
cross  the  tract  of  difficult  country  lying  between  China  and 
British  India,  spoke  of  the  possibility  of  the  gorge  of  Ichang  being 
made  navigable  by  the  removal  of  rocks  that  cause  the  obstruc- 
tions, and  said  there  was  a  long  extent  of  fine  navigable  river  b^ond 
the  gorge. 

In  reply  to  questions  concerning  the  production  of  opium  in 
Sze-chuen  and  the  prospects  of  its  interfering  with  our  Indian 
trade  in  this  drug,  he  replied  that  the  opium  of  Sze-chuen  was  of 
weaker  quality  and  so  heavily  taxed  by  Mandarins  in  descending 
the  river  that  it  could  not  compete  in  Eastern  China  with  the  opium 
brought  from  India. 

A  second  paper  was  read  by  Mr.  W.  A.  Whyte  on  his  journey  last 
October  from  Tien-tsin  to  Eiachta,  across  the  I)esert  of  Gobi. 

Admirals  Sir  William  Hall,  Bethune,  and  Coliinson,  Mr.  George 
Campbell,  Mr.  W.  Lockhart,  and  Mr.  Bobert  Michell  took  part  in  the 
discussion  on  the  two  i>apers. 

At  the  conclusion  of  the  meeting  the  President  informed  the  mem- 
bers of  a  fact  which  he  said  would  gratify  both  them  and  the  public, 
that  in  consequence  of  an  appeal  which  he  had  made  to  the  Earl  of 
Clarendon,  her  Majesty's  Government  had  determined  to  afford  the 
means  of  relieving  the  great  traveller  Livingstone  by  sending  supplies 
to  him  at  Uj^i  from  Zanzibar.  This  announcement  was  received  with 
loud  cheers. 

The  following  fellows  were  elected : — ^William  Henry  Bishop,  Sir 
Bruce  Chichester,  Charles  Dibdin,  B.  W.  Dibdm,  Claud  Erskine  (Bom- 
bay) Civil  Servioe),  Captain  T.  A.  J.  Harrison,  BJL,  Campbell  Hep- 
worth,  C.  E.  Lamplough,  F.  I.  Pahner,  B.N.,  Edward  Sheame,  Bay- 
mond  West,  Captain  T.  P.  Wood. 


i 


EECBNT  LECTUBES  AT  THE  BOYAL  INSTITUTION. 

Pbofbssob  John  S.  Blackib,  of  Edinburgh,  has  finished  his  course 
of  four  lectures  on  Moral  Philosophy.  He  went  in  a  somewhat  ramb- 
ling style  over  the  well-trodden  ground  of  the  ancient  Greeks,  showing 
the  contrast  of  Socrates's  teachings  with  those  of  modem  Utilitarians, 
and  gave  his  opinioo  of  both.     His  repeated  hints  at  James  and 
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John  Stuart  Mill,  and  eren  at  the  present  modei  of  treating  science, 
left  Utile  doubt  as  to  hie  estimation  of  modem  views.  If  Professor 
Blaekie  is  an  anthoritj  on  the  subject,  the  world  is  going  the  wrong 
way.  He  included  Christian  ethics  in  his  programme.  The  root  of 
these  were  religion,  and  the  most  patent  levers  of  Christian  morals 
were  Monotheism,  a  historical  Sayiour,  and  a  future  life.  Among 
the  abuses  of  Christian  ethics,  he  mentioned  Sectarianism,  Ortho- 
dozy,  and  Bitnalism.  The  latter  he  declared  to  be  an  outgrowth  of 
Jndidsm.  His  closing  lecture  was  deroted  to  modem  represecta- 
tites  of  moral  and  p<^itical  philosophy.  -  • 

Professor  Tyndall's  lectures,  which  commenced  three  weehs  ago,  and 
which  are  delivered  on  Thursdays  at  three  o'dook,  increase  in  interest. 
The  subject  is  *'  Electrical  Phenomena  and  Theories,"  and  the  experi- 
ments are,  as  usual,  of  the  very  best  description.  The  hydrogen 
bubbles  rising  from  the  surface  of  platinum  when  in  contact  with  zinc, 
both  being  immersed  in  acidulated  water,  were  made  visible  to  the 
audience  by  being  illuminated,  and  their  image  thrown  on  a  screen. 
De  la  Bive's  explanation  of  what  is  going  on  in  a  bar  of  iron  on  its 
being  magnetized,  was  said  by  the  lecturer  to  be  as  true  as  it  was 
acute.  On  being  magnetized,  such  a  bar  is  altered  in  shape;  and 
although  the  change  which  it  undergoes  is  imperceptible  under  ordinary 
circumstances.  Joule  discovered  and  observed  the  elongation  by  means 
of  levers  and  a  microscope.  Professor  Tyndall,  in  his  experiment,  also 
uses  a  lever,  augmenting  the  elongation  fifty-fold.  This  motion  he 
applies  to  turn  an  axis  on  a  rotating  mirror,  from  which  a  long  beam 
of  light  is  reflected,  which  forms  an  index  without  weight.  Thus,  on 
the  iron  bar  being  magnetized  by  an  electro-magnetio  helix  surrounding 
it,  a  displacement  of  the  reflected  beam  was  obtained  on  a 
white  screen,  amounting  to  several  inches.  A  beautiful  experi- 
ment in  corroboration  of  the  theory  that,  on  being  magnetized, 
the  particles  of  an  iron  bar  try  to  set  Uieir  longest  dimensions  parallel 
to  the  direction  of  magnetization,  was  shown  by  Professor  Tyndall. 
In  a  cylindrical  vessel,  with  flat  glass  ends,  magnetic  oxide  of  iron 
was  suspended  as  a  powder  in  water.  This  vessel  was  surrounded  by 
a  coil  of  covered  wire.  On  contact  being  made,  it  is  supposed  that  the 
particles  arrange  themselves  as  stated  above  with  regard  to  the  iron 
bar.  The  lecturer  sent  a  beam  from  an  electric  lamp  through  the 
muddy  liquid,  whereupon  a  magnified  image  of  the  end  of  the  cylin- 
drical cell  appeared  on  the  screen.  This  illuminated  disk  changed  its 
appearance  on  contact  being  made.  It  became  much  brighter,  or,  in 
other  words,  the  liquid  allowed  more  light  to  pass  through  it ;  which, 
in  the  described  arrangement  of  the  particles  within  the  vessel,  would 
find  its  explanation.  The  attraction  and  repulsion  of  same  and  oppo- 
site electricities  was  illustrated  in  a  homely  and  yet  striking  manner. 
A  lath  was  placed  on  the  convex  side  of  a  watch-glass,  in  equilibrium, 
and  so  as  to  yield  readily  to  a  slight  action.  A^  stick  of  rabbed 
sealing-wax  was  brought  near  one  extremity  of  the  lath,  which  fol- 
lowed its  scarlet  enticer  at  a  pa^oe,  as  if  desirous  of  annihilating  the 
disturbing  dwarf,  much  to  the  amusement  of  the  crowded  audience. 


EOTAL  INSTITUTION  OF  GEEAT  BEITAIN. 

Monday,  Mat  9. -—General  monthly  meeting,  Sir  Henry  Holland, 
Bart.,  M.D.,  D.O.L.,  F.B.S.,  president,  in  the  chair.  Thomas  William 
Boord,  Esq.,  F.S.A.,  Miss  Eliza  Bowman,  Miss  Margaret  Graham, 
Bov.  Brenohley  Kingsford,  M.A.,  Henry  FranciB  Makins,  Esq.,  Begi- 
nald  Heber  Prance,  Esq.,  the  Earl  of  Bosse,  F.B.S.,  the  Hon.  Captain 
Beginald  Talbot,  M.P.,  the  Hon.  Percy  S.  Wyndham,  M.P.,  were 
elected  members  of  the  Bojal  Institution.  John  Tyndall,  Esq.,  LL.D., 
F.B.S.,  was  re-elected  as  Professor  of  Natural  Philosophy.  The 
presents  received  since  the  last  meeting  were  laid  on  the  table,  and  the 
thanks  of  the  members  returned  for  the  same. 


of  21  tons  per  square  inch,  and  an  average  stretch  of  1}  in.  In  12  in. 
lineal.  For  rivet  iron  an  average  breaking  strain  of  18  tona  per  eir- 
enlar  inch.  For  bars  intended  for  chains,  couplings,  Ac.«  an  average 
breaking  strain  of  22  tons  per  square  Inch,  and  an  average  stretch  of 
1}  in.  in  12  in.  lineaL  For  ordinary  classes  of  work,  let  at  oompetlbxve 
prices,  stronger  iron  could  only  be  obtained  with  difienltj. 


THE  INSTITUTION  OF  CIVIL  ENGINEEES. 

Mat  Sbd. — Charles  B.  Yignoles,  Esq.,  F.B.S.,  president,  in  the  ohair. 

The  paper  read  was  **  On  the  Strength  of  Iron  and  Steel,  and  on  the 
Design  of  parts  of  Structures  which  consist  of  those  materials,"  by 
Mr.  George  Berkley,  M.  Inst.  C.E. 

The  author  stated  that  the  strength  of  wrought  iron  varied  with  the 
quantities  of  work  involved  in  the  production  of  the  form  of  the  mate- 
rial tested.  This  was  proved  by  the  fact  that  a  bar  of  iron  1  in.  square, 
which  would  break  with  a  strain  of  26  tons,  would,  if  drawn  down  to 
the  form  of  wire  ^  in.  in  diameter,  bear  a  strain  of  40  tons  per  square 
inch.  The  strength  to  be  relied  on  in  practice  would  probably  be  best 
represented  by  the  minimum  strain  that  1  square  inch  would  bear 
without  rupture,  and  by  the  amount  of  stretch  which  would  take  place 
in  a  given  length  before  it  broke.  Iron  could  be  obtained,  at  the  cur- 
rant market  rates,  which  would  bear  the  following  strains: — ^For 
plates,  an  average  breaking  strain  of  20  tons  per  square  indi,  and  a 
minimum  breaking  strain  of  19  tons  per  square  inch,  and  an  average 
stretch  of  1  in.  in  12  in.  lineal.  For  L  <^d  T  irons  an  average  break- 
ing strain  of  22  tons  per  square  inch,  and  a  minimum  breaking  strain 


NEWCASTLE-ON-TTNB  NATUBAL  HISTOBY  SOCIETY. 

AvNTTAL  MsxTiNO. — On  Tuesday,  May  10th,  the  anniversary  meeting 
of  the  Northumberland,  Durham,  and  Newcaatle-upon-T^e  Natonl 
History  Society  was  held  at  the  Museum,  Weetgate-street,  Newcastle. 
Mr.  L  L.  Bell,  Y.P.,  In  the  chair. 

Mr.  A.  Freire  Marreco,  one  of  the  hon.  secretaries,  read  the  f(d- 
lowing  report : — 

"  Your  committee  have  again  to  chronicle  a  season  of  oompaiative  pro- 
sperity in  the  affairs  of  the  society,  unmarked  by  any  very  special  event. 
The  treasurer's  statement,  herewith  presented,  shows  a  balance  in 
hand,  notwithatanding  a  number  of  important  improvements  involfing 
outlay,  which  have  been  effected  during  the  past  year.     The  mnseora 
still  continues  to  be  largely  frequented  by  the  public ;  notwithstanding 
the  charge  for  admission,  18,640  persons  having  paid  at  the  doors, 
besides  members  and  their  friends.    It  is  fairly  open  to  question, 
however,  whether  this  number  would  not  be  stfl]  further  increased 
were  the  doors  opened  free  on  certain  days,  as  in  some  museums.   The 
average  income  from  this  source  since  1863,  when  the  charge  was  first 
fixed  at  its  present  amount,  has  been  about  ^120,  an  important  item 
in  the  society's  present  balance-sheet,  but  one  with  which  a  very 
moderate  share  of  a  museum  rate  would  enable  it  to  dispense,  at  any 
rate  in  part.    The  winter  evening  meetings  have  been  continoed  - 
during  the  past  season,  and  have  been  fairly  attended  by  members  and 
their  friends  as  heretofore ;  but  the  difficulty — which  increases  every 
year^— of  obtaining  the  services  of  suitable  lecturers,  has  necessitated 
the  omission  of  one  meeting;  and  your  committee  fully  anticipate  that 
some  change  in  the  arrangements  will  be  required  at  no  distant  date. 
The  most  important  among  the  donations  to  the  museum  have  been 
the  late  Mr.  Loftus's  collections  of  fossils,  Sir  W.  G.  Armstrong; 
skeleton  of  bottle-nose  whale,  Messrs.  J.  Bogerson  and  Plumpton ; 
skeleton  of  great  northern  Norqual,  S.  Langdale,  Esq. ;  cast  of  skull 
of  Physeter  hidenSf  Sir  W.  C.  Trevelyan ;  fasciculus  of  British  willows, 
the  Bev.  J.  F.  Leefe;  cases  of  Eozoon,   Canadense,  and  Leftosia, 
H.  B.  Brady,  Ac.    Your  committee  would  here  impress  upon  members 
and  the  public  the  valuable  aid  which  may  still  be  given  in  this  way. 
To  take  a  single  instance.    Many  varieties  of  common  British  birds 
are  still  unrepresented  in  the  museum,  though  one  often  hears  of  their 
being   obtained    in    our   more    or   less    immediate   neighbourhood. 
Assistanoe  in  obtaining   desiderata,  either  by  presentation  or  pur- 
chase, IB  moch  required.    Through  the  kind  assistance  of  Joseph 
Duff,  Esq.,  of  Etherley,  a  very  valuable  collection  of  foesils  has  been 
acquired  from  Middridge  Quarry,  at  the  almost  nominal  cost  of  jEIO. 
Among  the   specimens,  some  of  which  are  abaolutely  unique,  are — 
Beptilea :  Protosawrus  tpinerit  new  to  England ;  Ptoiosawnu  Hutle^ 
new  apecies.     Amphibians :  Lepidotosaurtis  DuJUit  new  genus  from 
magnesian    limestone.     Fishes:   Janassa  hHwninosa^  Schloth;  and 
Acrolepi8  exsculptus,  Gumar,  new  to  the  marl  slate  of  England.    Nu- 
merous specimens  of  the  genera  Pygopterus,  PalsBonisoos,  Plai^rsomus, 
Cinlacanthus,  and  many  interesting  plant  remains.  No  ofther  important 
acquisitions  have  been  made  by  purchase.     In  the  vertebrate  oolleo- 
tions,  the  British  mammals  have  been  arranged  in  the  sonth  gallery  by 
Mr.  John  Hancock.     Several  species  and  varieties  are  wanting,  which 
your  committee  hope  may  be  soon  supplied.    Mr.  Hancock  has  also 
brought  together,  as  a  classical  collection,  the  British  birds  figured 
from  by  Bewick,  with  the  exception  of  the  Bed-breasted  Goose  and 
Little  Bittern,  of  which  the  society  does  not  possess  duplicates,  and 
which  are  therfore  for  the  present  retained  in  the  general  collection. 
In  the  invertebrates,  Mr.  D.  P.  Morison  is  now  occupied  in  arranging 
the  entomological  collections  in  the  new  drawers  which  have  bean 
specially  constructed  for  them.     Your  oommittee  have  under  oon- 
sideration  certain  changes;  which  they  trust  will  still  further  Increase 
the  value  and  usefulness  of  the  museum.     A  small  printing-prees  and 
type  have  been  purchased,  for  labelling  purposes ;  and  your  committee 
hope  before  long  to  effect  considerable  imt^Tovement  in  this  important 
particular.     It  is  proposed  to  take  down  a  large  number  of  the  foreign 
birds,  and  deposit  them  in  the  drawers  set  at  liberty  by  the  removal 
of  the  insects  to  their  new  position.    The  space  thus  gained  may,  it  is 
thought,  be  utilized  for  a  zoological  type  collection  of  an  elementary 
character,  to  be  provided  with  dear  and  full  descriptive  labels.    It  ia 
also  proposed  to  arrange,  in  one  or  more  of  the  mineral  eases,  a  atn* 
dents'  collection  of  the  commoner  minerals,  with  a  view  of  obviating 
the  confusion  produced   on   beginners  by  numerous  duplicates  and 
varieties.    Having  regard  to  the  labour  which  these  improTementa 
will  entail,  your  committee  are  of  opinion  that  the  time  haa  amved 
when  a  porter  may  with  advantage  be  engaged,  so  as  to  set  the  keeper 
more  at  liberty.    Lastiy ,  your  oommittee  have  under  oonaidflratioii  tin 
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poflsibilil7  of  pablishing  a  short  desoriptiye  oatalogae  of  the  maseiun, 
with  a  view  to  the  assiatanoe  of  members  and  visitors  in  the  examina- 
tion of  its  oontents.  Your  committee  cannot  dose  this  report  without 
expressing  their  regret  at  the  loss  of  Mr.  G^rge  Hodge's  services  as 
bon.  secretary,  which  has  been  entailed  by  his  removal  to  a  distance. 
They  trust,  however,  that  this  will  not  prevent  his  lending  valnable 
aasistanoe  in  the  arrangement,  &c.,  of  the  oolleotionB  of  Badiata." 

Mr.  Blacklook,  the  treasarer,  then  read  the  financial  report,  which 
showed  that  the  balance  in  hand  in  Jaly  1868  was  .£102.  Bs.  lOd. ;  and 
at  the  end  of  the  same  year  J6156.  Os.  8d.  The  receipts,  including 
balance  at  the  end  of  1869,  were  J&560. 148.  9d.,  leaving  a  balance  in 
hand  of  £200.  58.  8d.  The  receipts  from  snbscriptions  and  admissions 
to  the  mosemn  for  the  present  year  had  been  J695.  98.  3d.,  and  the 
ezpenditoxe  ^£191. 158.  lOd. ,  leaving  a  balance  in  hand  of  JB103. 198.  Id. 

The  Chairman  remarked  that  financially  the  society  was  in  a  most 
satisfactory  position;  bat  he  did  not  think  that  it  occapied  that 
position  in  pnblic  estimation  to  which  it  was  justly  entitled.  So  far  as 
British  birds  were  concerned,  the  moseom  was  equal,  if  not  superior, 
to  the  collection  in  the  British  Museum.  It  seemed  a  very  dishearten- 
ing position,  therefore,  for  the  society  that  the  numbers  of  its  members 
had  dwindled  as  it  had  done.  The  Newcastle,  Durham,  and  Kor- 
thumberland  Natural  Hiflitory  Society  was  at  the  present  time  virtually 
composed  of  a  very  small  class  of  individuals. 

Mr.  Albany  Hancock  remarked  that  twenty  years  since  the  society 
comprised  300  members.  At  the  present  time  it  had  not  150  members. 

The  Chairman  believed  that  out  of  the  13,000  persons  who  visited 
the  museum  last  year,  hardly  1,300  belonged  to  Newcastle. 

The  reports,  having  been  formally  moved  and  seconded,  were 
adopted. 

It  was  nnanimonsly  agreed  that  the  list  of  officers  and  committee 
for  the  ensuing  year  stand  as  for  1869,  with  the  following  exceptions, 
namely — Mr.  A.  Freiro  Marreoo,  in  place  of  Mr.  George  Hodge,  as 
one  of  the  hon.  secretaries ;  Mr.  Hodge  placed  on  the  committee,  vice 
Mr.  J.  H.  Bichardson ;  and  Mr.  WiUiam  Dinning  added  to  the  corps 
of  curators. 

On  the  motion  of  Mr.  Albany  Hancock,  seconded  by  Mr.  Newall,  a 
oommittod  was  appointed,  consisting  of  Mr.  Tristram,  Mr.  EUincock, 
Ur.  Abbs,  and  Mr.  Norman,  to  prepare  a  petition  to  Parliament,  with 
the  view  of  putting  a  stop  to  the  wholesiEde  destruction  of  birds  in 
country  districts. 

Mr.  Glover  remarked  that  effectual  measures  ought  to  be  taken  to 
secure  the  museum  against  ravages  by  fire. 


BICHMOND  AND  NOBTH  BIDING  NATUBAUSTS'  FIELD 

CLUB. 

The  monthly  meeting  of  this  society  was  held  in  the  Museum  on 
Tuesday  evening,  the  10th  inst.,  the  president,  Mr.  Wood,  F.G.S.,  in 
the  chair.  The  meeting  on  this  occasion  was  of  unusual  interest,  on 
account  of  the  president  having  just  returned  from  a  prolonged  visit 
to  one  of  the  most  scientific  noblemen  in  Ireland.  He  brought  over 
for  the  club  a  great  many  objects  of  interest,  and  gave  a  long  descrip- 
tion of  Ireland,  with  its  people,  its  bogs,  and  its  wonderful  coast 
sceneij,  particularly  describing  and  exhibiting  minerals,  stone  imple- 
ments,  and  photographs  from  its  two  great  northern  attractions,  the 
Giant's  Causeway  and  Carriok-a-Bede.  The  Causeway,  though  full  of 
interest,  he  considered  very  inferior  to  Staffa.  On  the  table  were 
specimens  of  stone  implements,  a  gigantic  wild  boar's  head,  and  oak  and 
yew  from  the  Enniskillen  bog.  Both  of  the  trees  are  there  of  immense 
size,  undoubtedly  coeval  with  man,  as  marks  of  fire  are  sometimes 
upon  them.  Specimens  of  felspar,  in  different  stages  of  manufacture, 
and  Buperb  works  of  art,  assisted  a  description  of  the  world-famed 
Belleok  pottery.  Likewise  a  bronze  celt,  &om  Drogheda,  stone  im- 
plements, i^nd  mesotype  from  the  Causeway,  and  serpentine  marble 
from  Donegal.  The  wonderful  identity  between  the  first  traces  of 
man  in  Europe,  and  the  implements  now  in  use  in  some  of  the  South 
Sea  Islands,  where  metals  are  unknown,  was  pointed  out,  as  on 
former  occasions.  Mr.  W.  Home,  of  Leybum,  exhibited  a  fine  series 
of  carboniferous  fishes'  teeth,  from  Wensleydale.  The  president  com- 
plimented this  gentleman  upon  their  beautiful  preservation  and  the 
skill  with  which  they  had  been  removed  from  the  matrix,  and  stated 
that  he  (the  president)  had  been  fortunate  enough  to  discover,  in 
qoarries  near  Bichmond,  a  new  genus,  described  by  Agassis,  the 
PHstodus  faicatus ;  and,  though  he  was  very  familiar  with  this  genus, 
the  series  on  the  table  were  much  finer  than  any  that  had  yet  been 
disoorerod.  Mr.  Kirkham,  of  Manchester,  sent  a  particularly  rich 
speoimen  of  lead  ore,  from  Nent  Head.  The  president  stated  that  he 
hoped  before  the  next  monthly  meeting  to  complete  arrangements  for 
an  exoursion  of  the  club  to  Flamborough  Head. 


EDINBUBGH  BOTANICAL  SOCIETY. 

Ths  society  met  on  Thursday,  14th  April,  at  5,  St.  Andrew-square, 
Sir  Walter  Elliot,  president,  in  the  chair.  The  following  oommuni- 
cations  were  read  :— 


"  On  the  Flowering  and  Fruiting  of  Aucvha  Japonica"  by  Mr.  P.  S. 
Bobertson. — The  antiior  had  observed  that  recently  introduced  female 
plants  from  Japan  (grown  in  a  coal-pit)  came  into  flower  in  January  and ' 
February,  while  the  male  plants,  grown  in  the  same  circumstances, 
never  came  into  flower  till  the  middle  of  March.  Yet  he  had  every 
year  obtained  a  crop  of  young  seedlings  from  the  berries,  although  the 
female  flowers  were  quite  shrivelled  before  the  male  ones  expanded. 
He  found  that  the  common  spotted  variety,  long  grown  in  this  country, 
did  not  flower  till  May  or  June,  although  grown  in  the  pit  or  house 
with  the  others,  and  begins  to  expand  its  flowers  when  the  males  are 
getting  past;  yet  it  also  never  fails  to  produce  a  crop  of  fruit  with 
perfect  seeds.  He  thought  that  the  pollen  must  lodge  for  some  time 
in  the  scales  of  the  unopened  flower-buds,  or  reaches  the  pistils  before 
the  flowers  are  expanded ;  but  how  to  account '  for  the  fertilizing  of 
the  early  flowering  varieties  he  was  at  a  loss.  This  y«ar  he  had  forced 
on  the  flowering  of  the  male  plants  by  placing  them  in  strong  heat, 
and  had  all  the  varieties  of  the  male  and  female  plants  in  full  flower 
at  very  nearly  the  same  time,  and  accordingly  anticipates  a  much 
larger  produce  of  berries  than  in  former  years,  when  they  were  left  to 
the  ordinary  course.  He  exhibited  a  branch  bearing  berries  with 
perfect  seed ;  yet  when  that  plant  came  into  flower,  there  had  not 
been  a  male  plant  in  the  house  where  it  grew  for  fully  a  month 
previously. 

Mr.  Sadler  stated  that  he  had  been  informed  by  the  Messrs.  Lawson 
that  where  there  was  a  great  lapse  of  time  between  the  flowering  of 
male  and  female  Auouba  plants,  they  frequently  collected  the  pollen 
and  kept  it  wrapped  in  paper  until  such  time  as  the  female  flowers 
were  ready  for  fertilization,  when  it  was  applied  to  the  stigmas,  and 
thus  secured  invariably  a  crop  of  fruit  with  perfect  seeds.  By  grafting 
the  male  plant  on  the  female,  the  two  kinds  of  flowers  might  expand' 
nearly  at  the  same  time. 

"Bemarks  on  Qrimmia  pruinosa  (Wilson's  MSS.),"  by  Mr. 
William  BeU. 

^'Bemarks  on  Boehineria  nivea  (Urtica  nivea  of  Linnaeus),''  by 
Mr.  Sadler.  Mr.  Sadler  exhibited  raw  and  prepared  fibres  of  the 
Boehmeria,  as  well  as  articles  of  dress  manufactured  from  it,  and 
drawings  and  specimens  of  the  plant.  He  stated  that  it  was  a  plant 
which  was  attracting  a  good  deal  of  attention  at  the  present  moment, 
both  in  this  country  and  abroad,  from  the  fact  that  the  Government 
had  lately  o£Pered  an  award  of  ^65,000  for  the  invention  of  a  machine 
capable  of  separating  the  fibre  from  the  bark  and  stem  in  an  inex- 
pensive manner;  the  working  expenses  of  the  prepared  fibre  not  to 
exceed  £15  per  ton,  and  to  be  of  such  quality  as  to  realize  not  less 
than  £50  per  ton  in  the  English  market.  The  offer  of  this  premium 
was  issued  from  the  India  Office  in  February  last,  and  one  year  given 
to  competitors ;  but  he  regretted  to  see  it  stated  in  the  newspapers 
about  three  weeks  ago  that  a  gentleman  in  Bombay  hod  invented  a 
machine  such  as  was  required.  He  thought  that  the  Government 
ought  to  contradict  such  a  statement,  as  he  believed  that  it  had  the 
effect  of  stopping  many  intending  competitors  in  their  inventions. 

Mr.  Sadler  went  on  to  describe  Boehmeria  nivea  as  a  herbaceous 
plant,  belonging  to  the  natural  order  Urticacese,  and  indigenous  to 
South-Eastern  Asia.  He  referred  to  the  other  fibre-yielding  plants 
belonging  to  the  same  natural  order,  and  exhibited  a  scarf  manufac- 
tured from  the  fibre  of  the  common  nettle  {Urtica  dioica),  which  he 
described  as  a  fine  and  soft,  but  not  lasting,  fibre.  The  Boehmeria  is 
known  as  ''  Bheea,"  "  Bamie,"  "  Ma,"  or  '<  Chu-ma,"  "  Chinese  grass,'* 
and  **  Chinese  nettle."  Several  notices  of  the  plant  have  recently 
appeared,  and  Mr.  Sadler  x>articularly  noticed  a  paper  by  Mr.  George 
King,  M.B.,  published  in  the  Journal  of  the  Agricultural  and  Horti- 
cultural Society  of  India,  voL  i.,  part  4,  and  the  full  description  of  the 
plant,  and  mode  of  preparing  its  fibre,  as  given  by  Dr.  Boyle  in  his 
Fibrous  Plants  qf  India.  Dr.  King  states  that  naturally  twice,  but 
under  cultivation  three,  four,  or  even  five  times  a  year,  according  to 
dimate  and  Isoil,  a  fresh  set  of  stems  shoot  up  from  the  root.  The 
proper  time  to  cut  the  old  twigs  for  their  fibre  is  when  they  begin  to 
become  brown  at  their  bases.  In  the  Ck>vemment  Gardens  at  Deyrah 
Dhoon,  where  the  object  aimed  at  has  been  the  propagation  of  the 
plant,  and  not  the  extraction  of  its  fibre,  the  stems  have  hitherto  been 
out  down  only  twice  a  year.  If,  however,  it  was  well  watered  and 
manured,  three  crops  (as  is  the  case  in  China)  might  be  obtained.  In 
the  moist  climate  of  Assam,  four  or  five  crops  may  be  obtained.  The 
plant  is  hardy,  and  thrives  wcQ  in  parts  of  India,  differing  so  much  in 
climate  and  other  physical  conditions  as  Assam,  Bengal,  the  North- 
West  Provinces,  and  the  Kangra  valley  in  the  Punjab.  It  has  also 
been  introduced  with  success  in  the  Madras  Presidency.  In  Deyrah 
Dhoon  some  old  plants  throw  up  shoots  from  8  to  10  ft.  high,  6  ft. 
being  the  common  height.  An  8  ft.  shoot,  if  carefully  manipulated, 
will  yield  a  fibre  6  ft.  long. 

Dr.  King  next  notices  the  limit  of  its  growth,  and  the  soil  and 
climate  best  suited  for  it.  In  speaking  of  its  propagation  and  culti- 
vation, he  states  that  the  plant  is  moncecious,  and  that  seed  ia  uncer- 
tain in  localities  where  the  insects  are  not  indigenous,  by  which  fecun- 
dation is  probably  for  the  most  part  accomplished.  In  districts  where 
Boehmeria  has  been  introduced,  propagation  has  therefore  been  oon* 
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80IBHTIMC   OPINIOH. 


ra^rv^M. 


Boibji0«d,b«tbjoattiiiga,aBdbj«fc«dtfi«OBof  ibxoofa 
cfddpl— to.  SmmijoMof  «fc««at«acB«wfMli  toBbilw.  Tte 
«O0iof  eolimtioB,  aad  ifc«  ptobalile  pfodaes  pcrAen^aie  Bot  eoa- 
iUcnd  bj  the  nllMr.  Major  Bsbmj  crtontos  tib«  e^Moae  ai  <£14 
per  too,  aad  npofto  ilwi  Sbeca  cm  bo  ptoooood  aad  oold  witii  prafift 
at  aa  ^cap  a  lato  aa  lyoMiw  besp.  Dr.  Bojlo,  bovorer,  ■faiea  tbak 
tbia  most  bo  a  im^mke,  and  ibat  JttB  wen  mfanf  Gaptaia  Jaakiaa 
poU  down  tbo  eoafc  at  JttB  par  ton,  wUlo  Ckptaia  I>iJloB  ataiea  tbak 
Oo  loveofc  ptiea  at  wbicb  H  ia  Vktfy  to  bo  procoimblo  bj  piuriiaKi  ham 
tto  ealttraior  u  6  aanaa  a  aeec;  or  aboat  £48  pv  ton.  Dr.  Sjaf 
aotioca  f nrtiier  tbo  piowaa  of  miratiay  tibo  fibre  from  the  plant,  aad 
itoeioainngaiidbleadriny,aiidcondiideebyieblaigaoawc»poffnBO^ 
wbidi  boTO  beoi  mde  ia  tbo  maimfertore  of  tbo  fibre,  and  poioto  oat 
tbo  ebaaeee  of  tto  eaeceee  fai  a  waioteial  pomt  of  Tiev. 

**  Mmnonadnm  on  Ipoeaooaaba,"  bj  demeiiU  B.  Marirbam,  Em^  ; 
oownionifatod  bj  Dr.  Cloglioni. 

"Boport  on  tbo  Open-air  Yogetation  ai  tibo  B^yjal  Botaoio 
Ctaiden,"  bj  Mr.  MlCab.— Siaoe  tibo  but  BMotoiff  of  tbo  Botankal 
flodoty  (ICuob  10),  tibo  tonqwretare  baa  been  eonovbat  TanaUo.  On 
nfaiotoen  momsaga  tbe  tbeiiiiOBielcii  baa  been  bobwr  tbe  freecmf -poini^ 
ttoloveetbeittf  on  tbo  12tb,  13Ui,  Utb,  2did,  27tb,  and  28th  of 
Mar^,  falltaf  foepeetiroly  to  24*,  25*,  2r,  2r,  24*,  and  2r,  wbilo 
tbo  m  bi^ieet  tempoiataioa  woo,  on  tbo  nondnga  of  Iftb  and  Slat 
Man^aleo  lei,  8tb,  12tb,  and  14th  of  April,  atanding  reepectiTolj 
ai  40*,  40*,  41*,  40*,  47*,  and  49*.  HaYing  more  eonahine  dnrinir  tbo 
paot  JBontb  than  daring  the  prwriooe  mariripge  of  thie  yor,  Tpgototioa, 
in  oonaeqpenee,  baa  made  oonaiderable  progreee,  altboogb  etfll  behind 
but  joar,  aa  oionipliflod  by  tbo  following  regietor.  In  the  foreet  and 
omamontal  tree  departmonto  tbo  foliage  ie  etill  reiy  baofcwacd,  eren 
9ota  to  tiian  baa  boon  at  tbia  date  for  many  yeara. 

Datoof      Datoof 

Vloirariaf.  Flowriag. 

1870.  UW. 

Tiinrflago  ttirea Mar.  14  Feb.  26 

Symplocarpna  fcatidoa „  18  „    11 

Popohia  trennila   „  18  Jan.  21 

Nottaltta  oorarifonnia 20  Feb.     7 

Bi^rinebinBi  gnaidifiorani i,  28  m      ^ 

Andromeda  fioribnnda „  23  Jan.   17 

K aroiisos  pnmilna    „  24  Feb.  28 

Siayrinobinm  grandiflonua  albnm „  25  „    20 

Beilla^bif  olia,  bine    „  25  „      8 

Boilla  Ufdia,  major ,  25  „    21 

Karoieetti  minimna  „  26  „    20 

Daphne  Mesereom „  27  Jan.   29 

Boilla  Uf olia  alba „  27  Feb.  21 

Boilla  ribiriea    n  28  Mar.    2 

MIU  bifolia  mbm  „  28  „      8 

CorydalisoaTa ,  28  „      4 

Mntoari  botryoidea  „  30  Feb.  28 

Pnaobkinia  loilloides    April   1  „    29 

Oagealntea  2  Mar.    5 

Erythroniom  dena-oania »  2  *f      0 

Bbododendron  nobleannm  „  2  Jan.   16 

Anbretia  grandiflora „  2  Feb.  10 

Orobu  yemne  d  3  Jan.  25 

Mandragora  rersalia    „  3  Mar.    2 

Dmbaaisoidee »  4  „    11 

Cydonia  japonioa »»  4  Jan.  30 

TritoUa  nniflora   „  5  Ifar.  28 

Bibee  saognhienm  —  first  fiower  leen  la  i 

open  OS  standard  plant {     "  " 

Adonis  vemalis ,  8  „    18 

Mnsoari  botryoidee  alba m  8  it      ^ 

Mahonia  aqoifoUnm „  8  Jan.  30 

Hyosoyamns  soopolia  „  9  „    19 

Ompbalodes  Tema    „  9  „    10 

Bymphytnm  Oanoaeioiim „  10  „    10 

Hyosoyamns  oriontalis ,  11  Mar.  10 

Pnlsatllla  Tomalis    „  11  April    6 

Mosoari  raoemosom i,  12  Mar.  25 

Anemone  nemorosa  „  12  April   3 

Pnlmonaria  Tirginica   „  12  „      1 

Naroissns  moscbatna   „  13  Mar.  16 

Carez  montana ,  14  April   1 

Primula  nlTslU „  14  ^ 

*<Bemarks  on  the  Embryos  of  the  White  Water-lily  {Nymphcsa 
alba),  and  the  Date  Palm  {Phcsnia  dactylifera)."  By  Prof.  Dickson. 

Mucellaneoua  Communications. — Professor  Balfour  commnnioated 
a  letter  which  he  had  reoeiyed  from  Dr.  Qambleton  Dannt,  dated  San 
Panlo,  Brasil,  19th  NoTomber,  1869.  Mr.  Daunt  says : — **  I  inclose 
yon  some  seeds  of  the  Heryade  Lagarto,  or  Linrd  plant,  whose  leayes 
the  lisard  (a  large  variety)  masticates  and  oats  during  or  after  its 
oombats  with  venomous  snaJkes.  The  people  of  the  country  say  that 
it  is  an  antidote  to  all  serpent  poison,  and  a  Saxon  apothecary  here 


tida,aBd1ku 

tfaflB,|]|i 

of  thepriaiiBg 


filled  with  tibo 
is  fkagEBnt  with  tbo 
het« 
bat  wbidi  ia  aingnlariiy  lioDted  to  a 

Mr.  FsaiA  fnrbihitfid  a 

1856, 
of  Detmarestia  actdeaia  and  D.  vtridis. 
been  thrown  and  spread  on  tibo  ro^a  bj  the 
left  and  pimtad  befora  Urn  moA  relam  bad 
thna  time  waa  grran  for  the  pnoosa  before  tbe 

kway.  He  saw  a  great  qaantity  both  of  the  weedi 
rUeh  eorared  wide  spaeea  of  nda.  They  mn 
mostly  Deomaiestiaa.  The  ^eeimen  presented  before  printing  wia 
oovered  by  a  Balfsia,  which  formed  a  nioe  dark  gronad,  and  conftnsted 
beantifiiny  with  lig^it-otJaared  fignrea  left  by  the  DesmsiestiaB ;  tad 
altboogb  this  sUb  had  been  in  }Sm  poesession  fourteen  yean,  sad  not 
varaiahed  or  protected  in  any  way,  it  is  aa  fiesh  aa  when  first  got 
He  had  oboerved  rooks  in  aoase  parts  of  CaithneaaooTczed  with  printed 
aea-weeda,  witboot  being  oovoed  with  Balfsia  or  other  sBstten.  H« 
thought  that  tbia  prooeea  waa  interesting  to  geologists  Mii  £t  sssbted 
to  throw  mu^^h  light  on  ■»— «*i^*  p]ant>niarkings  often  seen  in  aewlj- 
qnarried  rocks,  even  so  low  downaa  theold  rrf  aandHtmw  snd silaTisii, 
and  shows  how  tb^  might  have  been  fonned. 

Mr.  Adam  White,  who  had  bitely  paid  a  visit  to  Ben  Le£,  m 
Perthshire,  gave  some  aooount  of  the  spring  vegetation  on  thst  nonn- 
taan,  and  notioed  poitioulariy  some  of  the  rare  mosaes  he  had  obeerred. 

A  letter  waa  read  from  Mr.  Frers  Hall,  Diss,  tnnsmitting  sped* 
mens  of  eight  diffarant  "  dogwoods "  from  the  Government  powd» 
works  at  Waltham  Abb^,  for  eramination.  Mr.  Sadler  stated  that 
he  Imd  examined  these  woods  and  foniid  them  all  to  be  RiuunfMu  Fraa- 
gtUa.  A  nurseryman  in  Edinburgh  had  lately  recdved  a  large  quan- 
tity of  the  plants  of  Comus  moscula  as  the  gunpowder  ^*  dogwood." 
He  was  not  aware,  however,  that  the  wood  of  this  species  wa>  ever 
used  for  powder-ohazooal,  and  thought  that  the  plaata  nmst  have  been 
sent  by  mistake.  The  wood  of  Bhamnua  was  easily  distinguished  btn 
that  of  Cknrnus,  from  its  becoming  yellow  when  moistened,  and  hsnuf 
coloured  meduDazy  rays,  and  alternate  branches. 

Mr.  A.  Oswald  Brodie,  exhibited  drawings  of  the  fbiiage,  flow<B% 
and  fruit  of  a  species  of  Adamsonia,  which  he  found  growiog  it 
Puthun,  in  Ceylon,  in  1847.  The  tree  was  of  a  great  size,  and  vai 
blown  down  in  1860. 

Professor  Balfour  exhibited  a  specimen  of  wood  covered  wiUi 
beautiful  delineations  from  impressions  of  native  fsms,  executed  liy 
Miss  Tulloch,  and  sent  by  Mr.  Western. 

Mr.  Frere  presented  A  bundle  of  what  watohmakers  call  "pegs," 
or  "  pegwood,"  and  used  for  cleaning  the  pivot-holee  of  watches.  Tbe 
wood  is  remarkably  free  from  silex,  and  makes  good  crayons,  wbm 
charred,  for  artists.  It  is  probably  a  species  of  Cosnas,  end  is  in- 
ported  from  the  ContinAit. 

Mr.  D.  A.  Watt,  Montreal,  presented  speoimenfl  of  Oystopfmt 
montana  and  Botryehiutn  Lunaria,  from  Lake  Superior. 

Mr.  James  Cox,  Clement  Park,  Dundee,  exhflnted  and  pnantad 
a  stem  of  Corchorus  capsuUaris  (jute  plant),  measuxing  npwsxdsrf 
lift.  

CANADA  NATUBAL  HISTOBY  SOdETT. 

Thx  last  of  the  regular  meetings  of  the  above  society  for  the  irasmt 
session  was  hdd  at  ita  rooms  on  Monday  evening,  April  SStii,  Bsr. 
Dr.  De  Sola  presiding. 

Among  the  donations  to  the  library  was  a  copy  of  Eooker*$  iCiubu- 
Uons  qf  Ra/re  PUmtSt  presented  by  £.  Hartlej,  ctf  the  Geologioii 
Survey  of  Canada. 

John  Thomas  Molson  was  elected  a  life  member,  Gordon  Broon^ 
F.O.S.,  and  James  Dakers,  ordinary,  and  Alfred  Boll  (London,  'Bat 
land),  a  corresponding  member  of  the  Society. 

Dr.  Smallwood  read  the  first  pi^wr,  "  On  some  phenomena  of  fbs 
Solar  Eclipse  of  August,  1869."  It  was  intended  to  illuslzate  aM 
fully  a  paper  which  he  had  contributed  to  the  Canadian  NaiwMt 
referring  to  the  rose-coloured  prominences  of  the  sna'a  Qhxomoqphtt^ 
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and  their  appearance  before  first  contaot.    He  exhibited  diafinnuuB  of 

the  Beyeral  eolipses  of  1851, 1860, 1868,  and  1869,  which  showed  the 

TarionB  shapes  of  the  protnberanoe,  and  referred  more  particularly  to 

the  large  one  obserred  during  the  eclipse  of  last  Angnst,  some  30,000 

miles  high,  which  was  seen  in  a  direct  line  with  the  passage  of  the 

moon  across  the  son's  disk.    He  attributed  the  appearances  which 

were  observed  a  few  seconds  before  the  first  contaot  of  the  moon  with 

the  snn'B  troe  limb,  to  this  circumstance,  and  cited  and  illustrated  the 

experiments  of  Norman  Lockyer  and  Janssen,  in  confirmation  of  this 

opinion.    The  remarks  of  the  astronomer  Bopal,  on  the  causes  which, 

up  to  1861,  had  prevented  these  prominences  being  seen,  except 

daring  a  soUtr  eclipse,  were  quoted  from  the  Tromsficbions  of  the 

Briti^  Association.    The  spectroscope  and  other  optical  appliances 

have  now  made  it  possible  to  examine  these  phenomena  at  any  time 

when  the  sun  is  shining.    The  experiments  of  Lockyer  and  Janssen 

seem  fully  to  bear  out  the  conclusions  to  which  Dr.  Smallwood  had 

arrived,  and  the  lecturer  ended  by  expressing  a  hope  that  observations 

made  on  the  eclipse  of  next  December  would  tend  to  illustrate  further 

the  somewhat  unusual  appearances  which  he  had  recorded. 

The  Acting  President  made  some  remarks  on  the  above  paper,  and 
expressed  his  regret  at  the  want  of  good  astronomical  instruments  in 
the  city. 

Mr.  A.  S.  Ritchie  then  read  a  paper  entitled  "Aquaria  Studies, 
No.  1."  After  some  preliminary  remarks,  the  principles  upon  which 
a  fresh-water  aquarium  should^  be  constructed  and  stocked  were  ex- 
plained in  detail,  and  particulars  were  given  as  to  how  therbalance 
between  animal  and  Vegetable  life  might  be  best  maintained.  The 
author  went  on  to  describe  some  of  the  peculiarities  of  the  larger 
tenants  of  his  own  aquarium.  Commencing  with  the  fishes,  the  various 
points  of  interest  connected  with  the  habits  of  several  of  the  smaller 
Canadian  fresh-water  fishes  were  dwelt  upon  at  some  length.  The 
species  described  were  a  new  Stickleback,  lately  described  by  Prin- 
cipal Dawson,  in  the  pages  of  the  Canadian  J^atwraUat ;  the  darter,  a 
fish  which  haa  no  air-bladder,  and  swims  by  jerks ;  the  striped  min- 
now, the  sun-fish,  American  perch,  black  bass,  cat-fiish,  pond-sucker, 
the  black  minnow,  a  species  allied  to  the  pike ;  and,  although  not 
a  Canadian  species,  the  gold  fish.  Illustrations  were  also  given  of  the 
behavionr  in  captivity  of  the  painted  turtle,  the  water  newt,  the  shad 
frog*,  and  the  American  crayfish.  In  conclusion,  the  lecturer  stated 
that  in  No.  II.  of  Aqoaria  Studies  he  hoped  to  give  descriptions  of 
the  microscopical  denizens  of  his  miniature  pond. 

A  vote  of  thanks  to  the  authors  of  the  two  papers  read  brought  the 
proceedings  to  a  dose. 


FOREIGN  ACADEMIES. 
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FEENCH  ACADEMY. 

m 

Putis,  Mat  9th. — M.  Elie  de  Beaumont  opened  the  meeting.  M. 
Cronllebois  replied  to  some  criticisms  made  by  M.  Jamin  on  tiiie  ex- 
periments by  means  of  which  he  proved  the  existence  of  a  maximum 
in  the  value  of  the  index  of  refraction  of  water  at  the  temperature  of 
the  maaumum  of  density.  M.  Cronllebois  also  observed  that  the 
experiment  of  the  prism  made  by  M.  Comu  was  considered  by  Arago 
himself  aa  insuflBcient,  in  not  affording  the  amount  of  precision 
required  in  such  researches. 

M .  Delaunay  presented,  on  the  part  of  M.  Sonrel,  some  photographs 
of  the  snn  taken  day  by  day,  and  which  show  clearly  the  changes 
which,  from  one  day  to  another,  appear  on  the  surface  of  the  disk. 
He  also  presented  a  note  by  M.  Bespighi,  containing  a  new  theory  on 
the  scintillation  of  the  stars,  and  a  note  by  another  author  on  the 
atmospherio  phenomena  called  pluies  de  sang, 

M.  Henri  Sainte-Claire  DeviHe  presented  a  work  by  M.  von  Baum- 
hauer  on  volumetric  analysis,  confirming  the  results  already  ob- 
tained by  Gay-Lussac,  Dulong,  and  others.  He  also  presented  a  note 
by  M.  Qeorges  Gu^ult,  on  the  musical  temperament. 

M.  Fixean  remarked  tiiat  the  observations  presented  by  Father 
Seoohi  at  the  meeting  of  the  25th  of  April,  contain  results  which 
differ  from  those  made  by  himself. 

M .  Calionrs  brought  forward  a  paper  by  M.  Hoffinann,  on  cyannrio 
ethers. 

M.  Ch.  Sobin  presented  some  experiments  by  MM.  Legros  and 
Onimua  on  choreic  movements  under  the  influence  of  electric  currents. 

M.  Begnault  brought  forward  a  note  by  M.  Pfianndler,  explaining 
hia  experiments  for  determining  the  specific  heat  of  liquids  and  gases 
—experiments  the  results  of  which  are  not  in  accordance  with  those 
lately  obtained  by  M.  Him,  and  also  by  MM.  Jamin  and  Amaury. 


BOYAL  ACADEMY  OF  BELOrUM. 

Habch  5th.^M.  Stas  in  the  chair. 

The  Minister  of  the  Interior  forwarded,  on  behalf  of  M.  le  Baron 
lArrey,  a  discourse  delivered  at  the  inauguration  of  Dupuytren's  statue. 


The  International  Congress  of  Geographers,  which  will  be  held  at 
Antwerp  in  August,  sent  in  its  list  of  questions  to  be  discussed. 
M.  Adolphe  de  Boo  sent  in  an  account  of  his  meteorological 
observations  made  at  Antwerp  in  1869.  The  following  manuscripts 
were  then  examined  : — A  letter  from  M.  G.  Boccardo  on  the  fall  of  a 
yellowish  substance,  which  occurred  at  Genes  on  the  14th  of  February 
last.  Conmiissioners,  MM.  D'Omalius,  De  Konnick,  and  Dewalque. 
(2.)  Notes  on  the  Landenian  System,  by  M.  J.  Moreau.  Commissioners, 
MM.  D'Omalius  and  Dewalque.  (3.)  On  a  triangle  inscribed  in  and 
circumscribed  about  a  conic  section,  by  M.  J.  Camoy.  Comdussioners, 
MM.  liagre  and  Folic.  (4.)  On  the  natural  puits  of  the  Coal-beds,  by 
MM.  Comet  and  Briart.  Commissioners,  MM.  D'Omalius  and  Dewalque. 
(5.)  On  the  superficial  viscosity  of  layers  of  a  solution  of  saponine,  by 
M.  G.  Vander  Mensbmgghe.  Commissioners,  MM.  Plateau  and 
Dnprez.  Beports  on  sevml  memoirs  were  then  laid  on  the  table,  and 
appear  in  full  in  the  Bvlletm,  No.  8. 


BOYAL  INSTITUTE  OF  LOMBABDY. 

Milan,  March  10th. — Cavaliere  C.  Castiglione  in  the  chair.-^ignot 
Porta  read  a  paper  on  the  administration  of  chloral. 

He  was  followed  by  Professor  Zoncada,  who  continued  his  paper  from 
the  last  meeting  on  the  formation  of  the  Italian  tongue  from  the 
Latin. 

Professor  Lemoins  gave  a  farther  account  of  his  experiments  on  the 
extirpation  of  the  cerebellum  in  the  fowl. 

A  note  by  Signer  Fnmagalli  was  read  on  the  subject  of  a  micro* 
phyte  found  in  the  substance  of  a  hen-egg. 

The  Institute  then  passed  to  the  consideration  of  literary  matters i 
and  to  receive  the  reports  of  various  commissioners. 


VIENNA  ACADEMY  OF  SCIENCES. 

Apbil  7th. — ^Herr  Professor  Barth  sent  in  a  memoir  on  Kreso] 
isomers. 

Herr  Tschermak  gave  an  account  of  Ms  observations  on  the  meteo- 
rites which  fell  at  Mooltan,  in  India,  on  the  1st  of  October,  1868. 

Herr  Gustav  Mayr  read  an  account  interesting  to  zoologists  of  the 
FormicidcB  of  New  Granada. 

Dr.  Beitlinger  read  a  paper  on  the  subject  of  spectra  of  electric 
discharges  through  Geissler's  tubes. 

Herr  Professor  Biesiadedd  read  an  account  of  his  researches  on  the 
formation  of  epithelium  in  the  skin  of  frogs. 


NOTES  AND  MEMORANDA. 


The  Street  Tramway  Movement.— The  two  miles  and  a  half 
length  of  street  tramway  has  been  opened  between  Whitechapel  and 
Bow  Churches.  The  line  is  constructed  by  the  Nozth  Metropolitan 
Tramway  Company,  and  the  works  have  been  carried  out  by  Messrs. 
Fisher  A  Parriah,  American  contractors,  who  have  sucoesiinlly  sup- 
plied Liverpool  and  DnbUn  with  ifimilar  conveniences.  Owing  to 
certain  sewering  operations  in  South  London,  the  Brixton  line  is 
nothing  like  so  perfect  an  illustration  of  the  system  as  this  in  the 
eastern  district.  The  registered  number  of  passengers  is  46.  The 
cars  are  about  double  the  length  of  ordinary  omnibuses,  and  are  built 
to  seat  22  within,  and  24  without.  According  to  the  provisions  of 
the  Act  of  Parliament,  workmen  are  to  be  conveyed  at  the  fare  of 
one  penny  on  particular  journeys,  morning  and  evening.  The  horses 
Wear  a  minimum  of  harness — ^nothing,  in  fact,  bc^iind  the  collars,  and 
the  drivers  are  dad  in  the  smartest  of  liveries.  The  calculation  is 
that  one  horse  on  the  tramway  can  do  the  work  of  three  on  the 
common  road.  The  car  is  stopped  by  the  break,  rapidly  applied  by 
the  driver.  The  vehicle  is  balanced  upon  indiarubber  springs.  The 
Whitechapel  undertaking  has  cost  something  like  j64,000  per  mile. 

Opening  of  the  University  of  Iiondon. — ^The  new  building  of  the 
University  of  London,  in  Burlington-gardens,  was  formally  opened  by 
her  Majes^  the  Queen  on  Wednesday  last,  in  the  presence  of  the 
Prince  and  Princess  of  Wales,  the  Prinoess  Louise,  the  Chancellor  of 
the  University  (Earl  Granville),  the  Yioe-Chanoellor  (Mr.  Grote),  Mr. 
Gladstone,  Mr.  Disraeli,  the  Duke  of  Devonshire,  Mr.  Goschen,  Sir  J. 
Bowring,  General  Sabine,  President  of  the  Boyal  Society,  the  IHoe- 
Chancellor  of  Oxford,  the  Plresidents  of  the  General  Medical  Coundl, 
of  the  Boyal  Colleges  of  Physicians  and  Surgeons,  and  of  Eiing's  Col- 
lege, and  a  large  number  of  graduates  in  the  several  faculties  of  the 
Universityi  Her  Majesty,  who  arrived  soon  after  twelve  o'clock,  was 
conducted  to  the  dais  in  the  theatre,  and  an  address,  expressing  thanks 
to  her  for  consenting  to  open  the  building,  was  presented  to  her  by 
Earl  Oranville.  At  ti^e  oonolusion  of  the  address,  her  Migesty  handed 
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to  the  Chancellor  the  following  reply : — '*  I  thank  yon  for  your  loyal 
address.  It  giToa  me  great  satiafaotion  to  open  the  beantifnl  and 
spacions  bnilding  provided  by  the  liberality  of  Parliament  for  the  Uni- 
yereity  of  London.  The  completion  of  that  building  marks  a  new  era 
in  the  history  of  the  UniYersity,  the  aohieTements  of  which  have 
already  justified  the  expectations  of  the  patriotic  and  enlightened  men 
by  whose  efforts  and  on  whose  adyice  it  was  founded.  I  haye  never 
ceased  to  watch  with  great  interest  the  growing  usefulness  of  this 
noble  institution  ;  and  I  do  not  doubt,  and  I  earnestly  desire,  that  the 
confidence  with  which  the  University  is  regarded,  not  in  England  only, 
but  throughout  my  empire,  will  continue  to  increase ;  and  that  its 
influence  will  be  used  in  the  future,  as  heretofore,  for  the  encourage- 
ment of  sound  and  liberal  education  among  all  classes  and  races  of  my 
people,  without  distinction  of  creed."  Her  Miqesty  then  declared  the 
building  opened  ;  and  the  royal  party  soon  afterwards  left.  The  first 
Convocation  in  the  new  building  was  then  held,  and  the  graduates  and 
prizemen  were  presented. 

Preventing  Incrustation  in  Boilers. — The  invention  of  Mr.  C. 
FoTster,  of  Augsburg,  Eavaria,  consists  in  placing  a  vessel  above  the 
boiler,  and  connected  to  it  by  two  pipes,  thus : — To  tbe  top  of  the 
boiler  he  bolts  a  standard,  through  which  are  two  small  pipes.  To 
the  upper  end  of  this  standard  a  cock  or  valve  is  secured,  having  two 
passages  through  it  to  open  or  close  the  passages  from  the  boiler 
throi^^h  the  standard  to  a  closed  vessel,  which  vessel  he  bolte  on  to  the 
upper  side  of  the  cock  or  valve.  This  closed  vessel,  which  is  secured  to 
the  boiler  by  the  standard  and  valve  chamber,  has  two  pipes  in  it 
extending  upwards  from  the  passages  in  the  valve  chamber  to  about  its 
centre,  or  a  little  higher ;  the  passages  or  pipes  at  the  lower  end  of  the 
standard  are  connected  to  two  similar  pipes  projecting  downwards  into 
the  boiler  reaching  below  the  low-water  leveL  In  this  manner  there 
is  a  continuous  passage  from  the  boiler  to  the  dosed  vessel  above,  as 
described  by  means  of  two  distinct  pipes  and  passages,  each  pipe  being 
open  at  both  ends,  but  capable  of  being  dosed  by  the  valve  between 
the  boiler  and  closed  vessel  above. 
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WEDNESDAY,  May  18th. 

Society  of  Arts,  8  p.m.  "On  International  Money  of  Aocount,  in- 
dependently of  International  Coinage,"  by  Jacob  A.  Franklin, 
auditor  of  the  society ;  in  sequence  to  his  paper  "  On  the  Dedmalisa- 
tion  of  Existing  StandardR,*'  printed  in  the  Journal  of  the  Socitty  of 
ArU,  16th  February,  1855,  The  chair  will  be  taken  by  Sir  David 
Salomons,  Bart.,  M.P. 

Pharmaceutical  Society,  8  p.m. 

THURSDAY.  19th. 

Royal  Society,  8  30  p.m.  "Experiments  on  the  Use  of  Alcohol  (Ethyl 
Alcohol)  on  the  Human  Body,"  by  Dr.  Parkes,  F.R.S..  and  Count 
C.  Wollowicz.  "On  the  Cause  and  Theoretic  Value  of  the 
Resistance  of  Flexure  in  Beams  Subjected  to  Transverse  Stress," 
by  W.  H.  Barlow,  F.R.8.  "On  Deep  Sea  Thermometers,"  by 
dommander  J.  E.  Davis,  R.N.  "On  the  DlfTerence  between  a 
Hand  and  a  Foot,  as  shown  by  their  Flexor  Tendons,"  by  Rev.  Dr. 
Haughton,  F.R.S.    And  other  Papers. 

Royal  Institution,  3  p.m.    Electricity,  by  Professor  Tyndall. 

London  Institution,  7.30  p.m. 

Royal  Society,  8.30  p.m. 

Society  of  Antiquaries,  8.30  p.m. 

Zoolo|?ical  Society,  8.30  p.m. 

Chemical  Society,  8  p.m. 

Numiftmntio  Society,  7  p.m. 

Anthropolo^cal  Society,  8  p.m.  "Race  in  Music,"  by  Henry  F. 
Chorley,  Esq. 

FRIDAY,  20th. 

Philolosfical  Society,  8.15  p.m. 

Royal  Institution,  8  p.m.    Atoms,  by  Prof.  Williamson. 

SATURDAY,  2l8t, 

Geologists'  Association. — Excursion  to  Erith,  Kent.    Members  to  meet  at 

Charing  Cross  Station,  at  2  p.m. 
Pwoyid  Institution,  3  p.m.     Comets,  by  Prof.  Grant. 

SUNDAY,  22nd. 

Sunday  Lecture  Society,  8  p.m.  "  On  the  ideas  of  the  Ancient  Greeks 
renpeoting  death  and  immortality,"  bv  the  Rev.  Professor  Lewis 
Campbell,  M.A.,  Oxon.    (St.  Andrew's  University). 

MONDAY,  23rd. 

Royal  Geographical  Society,  8  p.m. 

Yiotoria  Instttnte,  8  p.m. 

London  Institution,  4  p.m. 

National  Association  for  the  Promotion  of  Social  Science,  8  p.m.  "  How 
to  Develop  the  Passenger  Traffic  on  Railways,  exemplified  by  Special 
Reference  to  the  Midland  Railway/'  by  G.  w .  Jones,  Esq. 


TUESDAY,  24th. 

Royal  Institution,  3  p.m*.    History^  Prof.  Seeley. 

Royal  Medical  and  Cninurgical  Society,  8.80  p.m. 

Institution  of  Civil  Engineers,  8  p.m. 

Ethnological  Society,  8  p.m. 

Birmingham   Natural   History   and   Microscopical   Society,   7  30  p.in. 

Conversazione  and  Exhibition  of  Specimens.    Short  papen  from  the 

Zoological  Section,  &c. 

WEDNESDAY,  25th. 

Society  of  Arts,  8  p.m.    The  Paper  by  Mr.  Willis,  "  On  the  New  Oigia 

in  the  Albert  Hall  of  Arts  and  Sciences,"  is  postponed. 
Geological  Society,  8  p.m. 
Royal  Society  of  Literature,  8  30  p.m. 
ArchtBologicfU  Association,  8  p.m. 


Sunday  Lecture  Society.— "W.  H.  D."— YouwTH  see  that,  so  far 
from  takioflf  the  view  you  allege,  we  think  very  highly  of  yoor  labours. 
The  omission  from  the  diary  was  purely  accidental,  and  we  regret  that  it 
should  have  occurred. 

Enamel  Photos.—"  M.  H.  Claudet  is  thanked  for  his  courtesy.  We 
shall  be  very  happy  to  comply  with  his  request. 

Newcastle-on-Tyne  Natural  History  Society. — "A.  F.  M.*— We 
have  adopted  the  suggestion  contained  in  your  letter.  Glad  always  to 
help  you  in  any  way  we  can. 

Dr.  Goero's  "  Dictiokar-^^  op  Universal  Language."— "B.  K."  is 
thanked.    We  have  published  the  announcement  sent. 

Scientific  Writing.—*'  P.  S.  W.  M."— The  letter,  we  are  eony  to  say, 
has  been  destroyed.  It  would  be  impossible  to  keep  pigeon-holes  for  all 
our  correspondence.  We  fear  our  correspondent  wOl  not  find  the  itsk 
he  proposes  an  easy  one.    Nothing  is  more  difficult  in  London. 

Manila  Cigars  and  Opium.— Our  correspondent's  cpmmnnieaiion  is 
in  hand. 

''The  Engineer."— We  are  extremely  obliged  to  the  editor  of  the 
Enffineer  for  his  courteous  reply  to  our  letter. 

Principles  op  Flight.—*'  J.  M.'*— The  letter  shall  appear.  We  quite 
agree  with  you.  Why  did  you  not  attach  your  real  name  and  address.  We 
are  glad  to  hear  good  news  from  you. 

Mr.  Gosse's  Corals.—"  W.  S.  K-"— Both  your  letters  have  reached 
us.    The  communication  shall  appear  in  due  ooursa 

Victoria  Institute. — The  letter  forwarded  to  us  bean  ne  date,  so 
that  it  is  out  of  our  power  to  conjecture  what  meeting  is  referred  to  by 
our  eorreepondent. 

Institution  op  Citil  Enoihbbbs.— *' J.  F."— Your  endoeure  has 
reached  us,  and  has  been  utilised.  We  hare  published  the  announcement 
as  requested.     Send  us  notes  for  publication  in  all  similar  instances. 

The  Poet-Laureate  and  Astronomy.— Out  constant  correspondent 
"J.  C."  is  thanked  for  his  kindness. 


NOTICES. 


Hour  of  Publication.— The  Publishing  Trade  are  informed  ihai 
Scientific  Opinion  will  be  published  at  Mid-dap  on  ^Vtdnftday  in 
future. 

Subscribers  to  SciENTiPic  Opinion  are  informed  that  they  can  imwuie 
of  the  Publishers  direct,  or  through  their  local  Bookseller,  neat  doth 
Cases  for  Binding  Volumes  I.  and  II.  of  this  periodical,  price  2s.  each. 

All  persons  failing  to  obtain  a  regular  supply  of  this  journal  ibrocgh 
their  local  agent  may  insure  its  prompt  receipt  upon  the  day  of  publics* 
tion  by  forwarding  their  name  and  address  to  the  publishers,  at  75,  Grest 
Queen-street,  together  with  a  remittance  in  accordance  with  the  subjoined 
modi6ed  scale  of  subscription  (which  includes  postage),  viz. — 

£.  8.   d. 

One  Year's  Subscription    0  17    6 

Half     „  „  0    9    0 

Quarter  „  0    6    0 

Subscriptions  !n  all  cases  to  be  paid  in  advance. 

These  terms  practically  abolish  tbe  charge  for  postage,  and  those  ef 
our  readers  who  have  hitherto  been  inconvenienced  by  the  apathy  tf 
inattention  of  their  newsagents  will  henceforth  be  saved  trouble,  anxM^* 
ance,  and  extra  cost  in  proouring  this  journal. 

The  Publishers  op  Scientipic  OpnaoN  will  be  happy  to  forward  a 

S repaid  parcel  of  Prospectuses,  &c.,  to  any  subscribetB  who  wiU  ' 
^emselres  In  drculatlng  them  among  their  friends. 
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WEDNESDAY,  MAT  25,  1870. 


PRIZES  AT  THE  SCIENTIFIC  SOCIETIES. 

jHERE  is  a  custom  prevalent  in  tbe  French  and 
manj  other  foreign  Societies  «which  is  seldom 
observed  in  this  country,  bat  which  we  think  we 
might  adopt  with  considerable  advantage,  both  to 
individuals  and  Science — we  allnde  to  the  practice 
of  giving  annual  prizes  for  the  best  essay  on  some  particular 
question  proposed  by  a  Society  or  Academy;  or,  generally, 
for  the  best  work  in  any  particular  department  of  Science 
which  has  been  published  daring  the  year.  Sach  a  method  of 
rewarding  research  is  not  only  productive  of  great  benefits  to 
Science  in  inducing  young  and  enterprising  men  to  toil  for  the 
gratification  of  their  ambition,  but  it  also  provides  pecuniary 
remuneration  for  the  labour  of  the  needy  workers,  and,  by 
causing  a  great  many  persons  to  commence  the  stnrly  of  Bcienco, 
it  brings  forth  good  fruit  in  the  future. 

In  the  case  of  certain  of  the  medical  examining  and 
licensing  bodies  something  similar  to  the  Continental  system 
certainly  exists,  though  it  is  on  a  very  small  scale  indeed.  But 
why  should  not  a  system  which  has  been  found  to  produce 
such  excellent  results  abroad  be  equally  profitable  at  home  P 
We  see  no  reason  why  it  should  not.  The  successful  essays, 
in  the  cases  of  competition  for  the  prizes  at  the  Foreign 
Academies,  are  said  to  be  couronnee  ;  and  this  in  itself  is — even 
apart  from  the  monetary  reward — a  stimulus  to  the  writer ; 
and  if  we  had  something  similar  in  this  country,  we  doubt  not 
the  consequence  would  be  beneficial  to  science. 

Why,  for  instance,  should  not  the  Royal  Microscopical  Society, 
each  year,  offer  a  prize  or  medal  for  the  best  essay  on  some 
important  and  unsolved  problem  in  histology  or  the  principles 
of  the  microscope  P  There  are  many  points  still  unworked  in 
reference  to  both  these  l^^anches ;  and,  wo  doubt  not  that,  did 
the  Society  offer  to  couronner  the  best  essay  (its  quality  being 
absolutely  good)  on  any  selected  subject,  by  affixing  to  it  the 
stamp  of  merit,  which  its  seal  or  medal  would  surely  convey, 
numerous  and  able  memoirs  would  be  sent  in  for  competition 
by  the  microsoopiBts  of  Great  Britain  and  even  of  the 
Continent. 

Or,  again,  consider  what  excellent  results  would  come  of  an 
offer  by  the  Zoological  Society  to  award  a  medal  for  the  best 
memoir,  say  on  the  anatomy  of  some  type,  the  knowledge  of 
whose  structure  is  still  involved  in  obscurity.  Similarly, 
in  the  cases  of  the  Linnssan,  Chemical,  Astronomical,  Geo- 
logical, and  tho  various  other  Associations  which  now  exist  in 
London,  and,  while  maintaining  an  existence,  are  yet  often  in 
want  of  those  scientific  communications  which  such  a  measure 
as  that  proposed  by  us  woold  certainly  lead  to. 

It  is  quite  possible  that  there  may  be  certain  disadvantages 
attendant  on  such  a  scheme  as  that  which  we  propose;  but 
we  fancy  that,  even  if  they  be  admitted,  they  must  be  small 
indeed  compared  with  the  benefits.  Some  may  urge  that  it  would 
stimulate  men  to  work  for  lucre  rather  than  for  love ;  and  this 
may  be  true  in  particular  instances.  Oa  the  other  hand,  it  may 
be  asked  if  it  is  not  well  to  make  men  work  at  Science,  even 
for  a  love  of  gain ;  especially  as  the  temptation  is  so  very 
siyiall,  and  every  additional  follower  of  Science  is  so  certain  to 
contribute  his  stone  to  the  great  heap  which  the  labours  of 
each  year  accumulate  P 

At  all  events,  whatever  may  be  the  merits  or  demerits  of  the 
pkui  so  popular  in  Continental  academies,  there  can,  we  think, 
be  Uttle  doubt  tbat  the  idea  is  one  worthy  of  consideration  by 
tiwae  who  i ale  our  scientific  societies  at  home.  And  we  trust 
thaft)  now  we  have  thrown  it  out^  some  of  those  who  have 
energy  and  enter^ose  in  the  councils  of  the  London  scientific 
societies  will  take  the  matter  up,  and  develop  it  in  the  proper 
dtneeUoik 
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Sinee  openiBg  thie  deparlment,  we  hftve  received  lo  xnnoh  euiatftiice  from 
friendly  correBpondenti  in  different  parta  of  the  world,  that  we  ere  led  to 
believe  that  our  readers  may,  with  very  little  trouble  to  themaeWea,  aid  us 
in  making  "  The  Week  "  a  moat  oomprehenaire  record  of  current  erenta  in 
the  acientiflo  woidd.  We  therefore  appeal  to  all  oor  friends  to  lend  ns,  not 
merely  their  "  earr,"  but  their  hands,  and  to  send  us  any  weekly  "jottings  " 
of  interest  relative  to  matters  occurring  in  their  neighbonrhood.  "The 
smalleBt  contribution"  will  be  accepted,  and,  seriously,  the  briefer  and  more 
terse  the  notes  ate  the  better.  Secretaries  of  societies,  metropolitan  and 
provincial,  librarians,  curators,  lecturers,  and  teachers,  may  all  do  something 
in  their  turn.  . 

R.  GLEDHILL,  of  Mr.  Crossley's  Observatory, 
Halifax,  has  commenced  a  series  of  measurements 
of  the  white  cloud  and  small  crater  of  Linne, 
so  celebrated  as  the  only  authentic  instance  of 
change  on  the  moon's  surface.  The  few  measures  obtained 
during  the  present  lunation  indicate  a  similar  variation  in 
the  extent  of  tho  white  cloud  to  that  recorded  by  Mr,  Birt, 
in  the  Report  of  the  British  Association  f->r  th-e  Advance- 
ment of  Science  for  the  Year  1867.  The  ol)i>«?t  presents  as 
nearly  as  possible  the  same  aspect  as  in  1867,  \ix  ,  a  minute 
crater,  the  orifice  not  exceeding  one  second  in  diameter. 
Generally  from  about  twenty-four  to  forty-eight  hours  after 
sunrise  upon  it  the  white  cloud  is  seen  surrounding  it. 

At  the  annual  meeting  of  the  Koyal  Geographical  Society 
the  day  before  yesterday,  it  was  announced  that  the  Govern- 
ment had  made  a  further  grant  of  £1,000  on  account  of  Dr. 
Livingstone's  expedition.  The  King  of  the  Belgians,  who  was 
present,  was  elected  a  member. 

The  Lancet  says  that  MM.  Atigwte  WaUer  and  Prevost 
state  that  in  repei^ting  the  principal  experiments  of  the  late 
Professor  Bosenthal,  on  the  effects  produced  on  respiration  by 
electrifying  the  superior  laryngeal  and  pneumogastric  nerveB, 
they  were  struck  by  the  occurrence  of  certain  movements  of 
ascent  of  the  larynx  in  mass  exhibited  when  the  superior  laryn- 
geal nerve  was  stimulated.  They  soon  ascertained  that  these 
were  really  movements  of  deglutition  of  a  reflex  nature,  and 
they  were  induced  to  study  the  subject  more  carefully.  Dr. 
Augustus  Waller,  formerly  Professor  of  Physiology  in  Queen's 
College,  Birmingham,  has  been  so  long  out  of  England,  that 
even  the  Lancet  may  be  pardoned  for  thus  speaking  of  him  as 
M,  Auguste  Waller,  though  the  mistake,  to  those  who  know 
Dr.  Waller,  is  somewhat  amusing. 

The  names  of  the  Commissioners  on  State  Aid  to  Science 
are  the  following  : — The  Duke  of  Devonshire,  tb«  Marquis  of 
Lansdowne,  Sir  John  Lubbock,  Sir  James  Phillips  Kay  Shuttle- 
worth,  Mr.  Bernhard  Samuelson,  Dr.  William  Sharpey,  Pro- 
fessor Huxley,  Professor  Miller,  and  Professor  Stokes. 

Db.  Cayley  has  left  Simla,  in  order  to  make  his  final  pre- 
parations for  the  march  to  Ladak.  His  main  duty  this  year 
will  be  to  lay  out  the  new  trade  route  by  the  Chang  Cfaemmoo 
valley,  through  the  territories  of  the  Maharajah  of  Cashmere. 
In  this  work  he  will  have  associated  with  him  Buksheo  Bam, 
a  high  official  of  the  Durbar. 

Peofessor  Huxley  distributed  the  prizes  to  the  University 
College  medical  students  on  Wednesday,  and  delivered  an  address 
to  the  audience.  In  remarking  on  medical  education,  he  said  that 
he  had  been  struck  with  the  singular  UDreality  of  the  know- 
ledge which  the  students  displayed  on  the  subject  of  physiology. 
His  complaint  was  that  they  did  not  know  physiology  as  they 
knew  anatomy,  which  was  taught  as  a  science  ought  to  be 
taught.  On  the  contrary,  physiology  was  imparted  to  them 
as  a  mere  matter  of  books  and  of  hearsay.  Beferring  to  the 
absurd  custom  of  making  students  know  all  about  the  botany, 
chemistry,  and  preparation  of  drags,  Professor  Huxley  said  that 
they  might  as  rationally  be  expected  to  know  the  mystery  of 
cutlery  because  they  employed  knives. 

With  regard  to  the  International  Congress  of  Prehistorio 
Archseology,  to  which  we  referred  the  week  before  hist,  we  beg 
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to  state  that  Mr.  John  Erans  has  ccmsentad  to  reoeiTe  the  snb- 
scriptioits  of  English  members,  which  may  be  addressed  to  him 
at  65,  Old  Bail^,  E.O.  The  subscription  is  fixed  at  10s.,  and 
entitles  a  member  to  be  present  at  all  the  meetings  and  to 
leoeiTe  the  pablications  for  the  year. 

On  Wednesday  evening  last  a  eofwenamane  was  given 
at  the  Sonth  KensiDgton  Museum  by  the  Pharmacea- 
tical  Society  of  Great  Britain,  by  permission  of  the 
Lords  of  the  Committee  of  Coandl  on  Education.  On 
former  occasions  the  soirees  of  the  Pharmaceutical  Society 
hare  been  held  at  the  Society's  house  in  Bloomsbury- 
square,  and  objects  of  pharmaceutical  interest  have  been 
exhibited  to  the  members  and  visitors.  On  Wednesday,  how-* 
ever,  there  was  no  exhibition  of  this  kind,  and  the  only  object 
of  the  society  was  to  entertain  the  friends  of  the  members. 
The  band  of  the  1st  Life  Guards,  under  Mr.  D.  Godfrey,  per- 
formed at  intervals  during  the  evening,  and  a  selection  of 
glees,  by  the  members  of  tiie  Orpheus  Club,  attracted  large 
numbers  of  visitors  to  the  lecture  theatre.  Tea  and  coffee 
were  served  in  the  refreshment-rooms.  It  is  said  that  5,000 
invitations  were  issued,  and  the  building  was  well,  but  never 
inconveniently,  filled.  A  considerable  number  of  the  leading 
physicians  and  surgeons  of  London  were  among  the  company, 
wluch  did  not  separate  until  a  late  hour. 

Captadi  EiucssoH  announces,  in  a  communication  to  the 
American  Army  and  Navy  Jawmal,  that  he  has  perfected  the 
system  of  submarine  attack  by  which  he  can  destroy  the 
largest  ironclads  ever  buOt.  The  resistance  of  the  water  is  so 
great  that  explosive  projectiles  have  always  proved  fS&ilures 
hitherto  when  designed  to  strike  below  the  water-line.  Captain 
Ericsson  is  confident  that  he  has  devised  a  projectile  which 
will  overcome  the  difficulty  caused  by  this  resistance.  It  is  an 
elongated  sheU,  charged  with  300  lb.  of  dynamite,  and  shot 
from  a  1 5-inch  gun  at  such  an  elevation  as  to  enter  the  water 
near  the  hostile  vessel,  and  strike  the  hull  anywhere  below  the 
water-line.  It  is  fitted  with  a  percussion  cap,  which  explodes 
upon  very  slight  impact  against  the  hull,  so  that  the  vdocity 
of  the  shell  when  it  reaches  its  destination  need  not  be  high. 
The  gun  is  carried  on  a  swift  armoured  boat,  protected  by  a 
turret.  Captain  Ericsson  intends  to  make  a  formal  offer  to 
test  this  invention.  He  is  ready  to  fit  out  at  his  own  cost  and 
risk  a  fast  screw  vessel  with  two  15-inch  guns  of  the  kind  de- 
scribed, if  somebody  else  will  furnish  the  ironclad  to  be  experi- 
mented upon.  In  the  politest  terms  he  does  this  country  the 
honour  to  single  out  Uie  new  British  ironclad  DevastaHon  as 
one  of  the  most  splendid  specimens  of  an  armoured  war  vessel 
which  can  be  produced,  and  challenges  her  to  come  out  and 
encounter  his  torpedo. 

The  Committee  of  the  House  of  Commons  has  given  its  de- 
dsion  upon  a  Bill,  the  progress  of  which  has  been  looked  to 
with  much  interest,  and  widoh,  if  passed  into  law,  will  effect  a 
wonderful  change  in  the  mode  of  communication  between  this 
country  and  the  Continent  The  Bill  is  entitled  "  The  Inter- 
national Communication  Bill,"  and  embodies  Mr.  Fowler's 
scheme  for  establishing  a  service  of  railway  steam -vessels  be- 
tween Dover  and  Andreoelles,  which  is  a  short  distance  from 
Boulogne.  Both  at  Dover  and  Andrecelles,  harbours  for  the 
accommodation  of  the  vessels,  which  will  resemble  floating 
oasUes,  are  proposed  to  be  built.  The  end  of  a  short  line  con- 
necting both  harbours  with  the  railway  would  form  an  hy- 
draulic lift,  by  means  of  which  a  train  of  twelve  carriages  could 
be  run  on  the  upper,  and  twelve  on  to  the  lower  deck  of  the 
vessel,  which  would  be  420  ft.  long  and  of  1,600  horse  power. 
Thus,  passengers  booking  at  Paris  or  London  could  accomplish 
the  whole  journey  without  leaving  the  carriages.  The  steamer 
would  pass  so  smoothly  over  the  roughest  sea  that  the  present 
inconveniences  of  the  voyage  would  be  removed,  and  the  average 
weight  of  the  proposed  trains  would  be  so  light  as  to  admit  of 
no  difficulty  in  carrying  them  across  the  Channel  at  a  rate  of 
om  20  to  25  miles  an  hour.    Mr.  Fowler  estimates  the  cost  of 


a  harbour  at  £700,000,  and  of  the  veneb  at  £120,000.  At 
Dover  tbe  work  vriQ  be  carried  out  by  private  persons,  under 
the  authority  of  the  Bill,  and  Baron  Alphonse  de  Rothschild, 
the  President  of  the  Northern  Bailway  of  France*  lias  engaged 
the  French  Government  to  build  the  harbour  at  Andi^soelles. 
The  capital  is  to  be  fixed  at  £200,000  for  both  sides.  It  was 
stated  in  the  course  of  the  evidence  that  the  Emperor  of  the 
French  was  favourable  to  the  project.  The  Committee  has 
decided  that  the  preamble  of  the  Bill  was  proTed,  subject 
to  the  introduction  of  provisions  reserving  the  powers  of  the 
Boards  of  Admiralty  and  Works. 

Thb  next  meeting  of  the  Photographic  Society  will  be  held 
on  Tuesday,  lith  June^  1870,  at  eight  o'dock,  after  whicfa  the 
meetings  of  the  society  will  be  discontinued  during  the  reoen, 
and  recommenced  witb  the  opening  of  the  usual  vrinter  exhibi- 
tion of  photographs  on  the  evening  of  Tuesday,  8th  November, 
in  the  same  place. 

Collectors  and  possessors  of  firesh-water  shdis  may  be  in- 
terested in  knowing  that  such  conchologieal  specimens  are 
wanted — either  as  exchange  or  for  purchase—finom  all  parts  o£ 
the  world,  by  Mr.  Charles  M.  Wheatley,  of  PhoBoixviU^  Penn- 
sylvania,' TJ.S. 

Air  American  dentist  has  written  a  paper  to  prove  that  nearly 
all  the  "  ills  that  flesh  is  heir  to  "  come  of  eating  common  salt, 
He  says : — **  While  I  would  not  wish  to  be  understood  as  be- 
lieving that  common  salt  ia  tbe  sole  cause,  I  do  believe  that  it 
is  one  of  the  giant  evils  that  are  tending  so  remarkedly  to  un- 
dermine the  health  of  man,  and,  with  the  health,  the  mind." 

The  following  university  notes  reach  us  from  America  :— 
Dr.  H.  L.  Hodge,  jun.,  has  been  appointed  Demonstrator  of 
Anatomy  in  the  University  of  Pennsylvania,  vice  Dr.  D.  H. 
Agnew,  who  has  resigned,  and  has  been  invited  to  the  chsir  of 
Clinical  and  Operative  Surgery,  just  created.  Professor  Nathan 
B.  Smith  has  resigned  the  chair  of  Surgery  in  the  University 
of  Maryland,  whidb  he  has  filled  with' great  ability  for  the  past 
forty  years. 

The  BrUish  Medical  Journal  says  that  Dr.  Lorinser,  of 
Vienna,  gives,  in  the  Wiener  Medizinische  Wochensekrifl  for 
May  14th,  the  results  of  a  number  of  observations  made  regard- 
ing the  effect  of  a  new  remedy  for  intermittent  fever.  The 
remedy  is  the  tincture  of  the  leaves  of  the  EueahfpHu  gldbuku, 
a  plant  of  the  natural  order  Myrtaae.  In  18^  Dr.  Lorinser 
made  some  experiments,  the  results  of  which  be  published;  but 
he  was  brought  to  a  standstill  by  the  want  of  a  supply  of  the 
medicine.  The  plant  has  since  been  cultivated  by  Herr 
Lamatsch,  an  apothecary ;  and  a  sufficient  quantity  of  tincture 
has  been  made  from  the  leaves  to  supply  a  number  of  medical 
men  in  the  districts  of  the  Theiss  and  the  Danube^  and  in  the  ^ 
Banat.  The  records  of  fifty-tluree  cases  of  ^iermifteni  (ever ' 
in.  which  the  Eucalyptus  was  administered  have  been  communi- 
cated to  Dr.  Lorinser. 

0(JB  ably-oonduoted  contemporary,  the  Engineer^  gives,  in 
its  last  number,  an  excellent  biographical  sketch  of  the  late 
Zerah  Colburn,  a  gentleman  wdl  known  to  students,  both  of 
practical  and  theoretical  dynamics  for  a  series  of  interesting 
works  on  these  subjects.  The  EngvMeir  says : — **  It  seldom  faDs 
to  the  lot  of  the  journalist  to  discharge  a  sadder  duty  than 
that  which  we  have  to  perform  to-day  in  announcing  the  death 
of  an  engineer  for  several  years  connected  with  this  paper,  and 
whose  name  will  be  familiar  to  each  one  of  our  readers.  On 
the  25th  of  April,  Zerah  Colburn  was  found  lying  in  an  oichsfd 
at  Belmont,  near  Boston,  U.S.,  whither  he  had  wandered  a  diKy 
or  two  before  from  New  Tork,  mortally  wounded  in  the  head 
by  a  pistol-shot  fired  by  his  own  hand.  Not  yet  dead,  thoogh 
dying,  he  was  borne  to  the  county  hosintal,  where  he  expired  a 
few  hours  afterwards.  In  this  way  has  passed  from  amongst 
us  an  engineer  whose  abilities  were  suffident,  had  they  been  bat 
wisely  directed,  to  raise  him  to  any  i>o8ition  that  a  mambcff'  of 
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the  profession  can  reasonaUj  hope  to  attam.    Of  the  oanses 
that  led  him  to  oommit  snicide  it  is  not  oar  phioe  to  speak. 

The  first  namber  of  the  AvmaXes  dee  Mines  for  the  present 
jear  contains  an  able  and  instmctire  paper  by  MM.  Delesse 
and  De  Lapparent,  on  the  progress  of  and  the  discoTeries  made 
in  geology  daring  the  past  ten  years.  We  comihend  the  paper 
to  the  notice  of  oar  readers. 

Thx  Boman  Circus,  in  Paris,  the  discovery  of  which  was 
recently  described,  is  to  be  parchased  by  the  Manicipal  Goancil 
of  Paris,  with  all  the  interesting  relics,  the  nation  and  the  city 
each  supplying  the  sum  of  600,000f. 

Ma.  John  Gay,  at  the  last  meeting  of  the  Coancil  of  the 
College  of  Snrgeona,  gave  notice  of  his  intention,  at  the  next 
meeting,  to  move  the  following  resolution : — "That,  in  the 
opinion  of  this  Council,  provision  should  be  made  in  the  Medical 
Act  (1858)  Amendment  Bill,  now  under  the  consideration  of 
the  Legislature,  for  the  difrect  representation  of  the  Fellows 
and  Members  of  the  Boyal  College  of  Surgeons  of  England  in 
the  General  Medical  Coancil  of  Education  and  Registration  of 
the  United  Kingdom,  and  that  a  copy  of  this  resolution  be 
forwarded  to  the  Lord  President  of  the  Privy  Council. 

The  Council  of  the  Society  of  Arts,  last  July,  offered  the 
silver  medal  of  the  Society  for  the  best  treatise  on  the  profit- 
able production  of  tea.  Competing  treatises  must  be  sent  in 
to  the  Secretary  of  the  Society  of  Arts,  on  or  before  June  Ist, 
1870.  Each  trelitise  must  bear  a  distinguishing  motto,  and  be 
accompanied  by  a  sealed  envelope,  containing  the  name  and 
address  of  the  writer,  with  a  corresponding  motto  on  the 
outside. 

The  Cross  of  the  Crown  of  Italy  has  been  conferred  on  Dr. 
Fernando  Yerardini  for  his  valuable  contribotions  to  the  medical 
literature  of  Italy. 

We  understand  that  there  is  at  last  a  prospect  of  the  vast 
mineral  wealth  of  China  being  turned  to  some  account.  Tring 
Footse  has  received  permission  to  open  up  the  coal-fields  at 
Nanking  and  Kinthaing,  where  coal  of  a  very  superior  quality 
is  obtainable.  He  intends  to  send  to  England  for  competent 
engineers  and  the  requisite  machinery.  Gk)od  specimens  of 
coal  have  also  been  obtained  at  San-ti,  some  two  hundred  miles 
above  Hankow. 

It  is  reported  that  M.  Saner,  a  surgeon-dentist  of  Berlin, 
after  having  performed  various  comparative  experiments  with 
ansesthetic  substances,  has  come  to  the  conclusion  that  the 
very  best  is  a  mixture  of  protoxide  of  nitrogen,  chloroform,  and 
atmospheric  air.  He  considers  this  compound  to  be  free  from 
the  dangers  attendant  on  the  use  of  either  chloroform  or  the 
protoxide  alone.  The  proportions  which  he  advocates  and 
employs  are  the  following : — Liquid  chloroform,  six  grammes ; 
atmospheric  air,  three-quarters  of  a  litre ;  and  protoxide  of 
nitrogen,  sixteen  litres. 

Db.  Michael  Fosteb,  the  eminent  Professor  of  Practical 
Physiology  in  University  College,  and  one  of  the  secretaries  to 
the  Biological  section  of  the  British  Association,  has  been 
elected  Praslector  in  Physiology  at  Trinity  College,  Cambridge. 

Da.  Fabb  proposes  to  substitute  for  the  present  sovereign  a 
new  gold  coin  of  the  value  of  twenty-five  shillings,  weighing 
10  grammes  (the  weight  of  the  sovereign  being  8  grammes),  and 
to  be  called  a  "  Victoria."  Of  this  new  coin  Dr.  Farr  says, — 
"  It  will  be  a  new  guinea— a  guinea  amplified,  beautified,  and 
decimally  divisible  into  convenient  subordinate  units."  The 
principle  involved  in  this  standard  of  value  has  been  adopted 
by  Dr.  Farr  from  the  French  economist  M.  Chevalier,  and  it  is 
the  obviously  correct  one  of  making  current  coins  represent 
simple  weights  of  the  precious  metals. 

A  COBBESPOHDSNT  Bsscrts,  iu  the  [American]  Rutland  Eerdldf 
that  the  great  fossil  mastodon,  discovered  in  1866,  and  now 


preserved  in  the  New  Tork  State  Geological  Museum  at 
Albany,  is  not  a  mastodon  after  all.  His  story  is  that  a  Mr. 
William  Bradley,  in  the  year  1830,  was  following  an  elephant 
belonging  to  a  menagerie  one  night,  when  the  animal  fell  dead. 
Bradley  and  the  keeper,  after  cutting  the  tusks  off,  sawed  the 
rest  of  the  body  in  pieces,  and  buried  the  remains  in  holes 
which  they  dug  in  the  vicinity.  And  he  asserts  that  it  was 
these  remains  which  were  discovered  in  1866 !  I  This  is  too 
absurd  for  credence. 

The  executive  of  the  American  National  Photographic 
Association  are  making  arrangements  for  an  annual  meeting 
and  exhibition  at  Cleveland,  Ohio,  which  promise  to  possess 
unusual  excellence. 

The  lectures  for  the  present  year  at  the  College  of  Surgeons 
will  be  resumed  on  Monday  next,  by  Processor  Birkett, 
F.B.C.S.,  who  will  deliver  six  lectures  on  "  The  Nature  and 
Treatment  of  New  Growths."  Mr.  Hnlke,  F.B.S.,  will  after- 
wards give  three  lectures  on  "  The  Minute  Anatomy  of  the 
Eye,"  in  continuation  of  his  course  of  last  year.  The  lectures 
will  be  delivered  in  the  theatre  of  the  College  on  each  Monday, 
Wednesday,  and  Friday,  at  four  o'clock,  until  completed. 

The  Academy  of  Sciences  has,  says  the  Lancet,  awarded  a 
prize  of  the  value  of  about  £100  to  MM.  Paulet  and  Jules  Sarazin 
for  their  grand  treatise  and  atlas  of  surgical  anatomy.  The 
award  is  as  honourable  to  the  givers  as  to  the  receivers.  It  is 
the  spontaneous  recognition  of  a  work  showing  more  labour  and 
artistic  accomplishment  than  most  works  published  in  our  time. 
The  French  societies,  in  this  principle  of  voluntarily  awarding 
prizes  for  great  books  published  voluntarily  by  their  authors, 
set  an  example  which,  the  Lancet  very  justly  remarks,  our 
societies  would  do  well  to  imitate. 

The  Council  of  the  Society  of  Arts  have  appointed  a  Com- 
mittee to  "report  whether  there  is  good  foundation  for  the 
statement  that  reasonable  dissatisfaction  exists  respecting  the 
manner  in  which  inventions  are  examined  and  dealt  with  by 
Government,  and,  if  such  be  the  case,  whether  any  practical 
remedy  can  be  suggested ; "  and  the  following  gentlemen  have 
consented  to  serve  upon  it : — F.  J.  Bramwell ;  Hyde  Clarke ; 
Henry  Cole,  C.B. ;  Warren  de  la  Bue,  F.B.S. ;  Major  Dyer, 
E.A.:  Captain  Donelly,  E.E.;  John  Fowler;  Lord  Bichard 
Grosveuor,  M.P. ;  Admiral  Halsted,  EJ^. ;  Thomas  Hawksley ; 
Admiral  Sir  J.  D.  Hay,  Bart.,  M.P.;  C.  W.  Merrifield,  F.B.S.; 
Professor  W.  A.  Miller,  F.B.S. ;  John  Penn  ;  J.  Bamsbottom ; 
Alderman  Sir  W.  Bose,  Bart.,  Admiral  Byder,  B.N. ;  Captain 
Scott,  B.N. ;  C.  W.  Siemens,  F.B.S. ;  Captain  Tyler ;  Thomas 
Webster,  Q.C.,  F  Jt.S. ;  Sir  Joseph  Whitwortli,  Bart.,  F.B.S. 

The  American  Medical  Association  is  holding  a  Congress  at 
Washington.  The  principal  business  before  it  relates  to  three 
subjects :  the  recognition  of  female  doctors ;  the  recognition  of 
coloured  doctors;  and  medical  education.  The  female  and 
coloured  delegates  have  been  excluded. 

Besides  the  candidates  already  mentioned  for  the  chair  of 
Midwifery  in  the  University  of  Edinburgh,  we  now  hear  of 
others,  whose  chances,  however,  are  small  compared  with  those 
of  Dr.  Duncan.  Dr.  KeiUer,  an  obstetric  physician  of  great 
experience  and  mnch  acceptance  as  a  lecturer,  has  announced 
his  intention  to  contest  the  vacant  professorship ;  while  Dr. 
Alexander  Simpson  (a  nephew  of  Sir  James),  and  Dr.  Coghill, 
are  also  expected  to  submit  their  claims  to  the  curators. 

Last  Wednesday  Prof.  W.  A.  Miller  delivered  the  Beade 
Lecture  for  this  year  in  the  University  Senate  House  to  a 
numerous  audience.  The  lecture  was  "On  some  chemical  pro- 
cesses of  forming  Organic  Compounds,  with  illustrations  from 
the  Coal-tar  Colours." 

The  apparatus  used  in  the  recent  boring  experiment  at 
Middlesboroagh-on-Tees,  and  which  resulted  in  the  discovery  of 
important  salt  beds,  was  that  invented  by  Mather  and  Piatt,  of 
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SalfcHtl  Ironworks,  Manchester*  in  wkioh  the  boring-tool  is 
attached  to  a  flat  rope,  and  bj  perontsire  action  loosens  the 
earth  or  rock,  when,  giving  place  to  a  pecnliar  kind  of  backet 
which  fills  itself,  the  fragments  are  drawn  up.  This  alternation 
is  continued  till  the  required  depth  is  reached.  By  the  use  of 
the  rope  the  work  is  greatly  facilitated,  for  everything  can  be 
raised  or  lowered  with  rapidity,  thereby  contrasting  favourably 
with  the  slow  progress  that  attends  the  use  of  iron  rods.  The 
boring  at  Middlesborough,  1,312  ft.  deep  and  18  in.  diameter, 
was  accomplished  in  540  days,  inclading  150  days  of  stoppages, 
mostly  for  the  purpose  of  pumping  out  and  testing  the  water 
accumulated  in  the  well.  Dedacting  these,  the  sinking  occupied 
not  more  than  300  days ;  and  it  is  worth  notice  that  the  number 
of  men  employed  never  exceeded  six. 

Umdeb  the  title  of  **  Maryland  Academy  of  Sciences,"  is 
announced  the  organization  of  a  Natural  History  Society  in 
the  city  of  Baltimore,  U.S.  Its  fifty  members  have  already 
secured  proper  apartments,  centrally  located,  and  received 
donations  of  collections  of  books  and  specimens,  and  begun  the 
regular  scientific  work  of  the  society.  The  basis  of  the  new 
Academy,  as  announced  in  article  two  of  the  circular  which  the 
Academy  has  issued,  is  broad  and  effective,  and  ought  to  insure 
its  members  the  moral  and  material  support  of  the  community 
which  is  to  be  benefited  by  the  labour  of  ite  members.  As 
stated  in  this  article,  "  its  object  shall  be  to  promote  scientific 
research,  and  to  collect,  preserve,  and  diffuse  information  relat- 
ing to  the  soienoee,  e$pecially  those  connected  with  ike  natural 
history  of  Maryland,  The  officers  of  the  Academy  are  Philip 
T.  Tyson,  president;  John  G.  Morris,  D.D.,  vice-president; 
Edwin  A.  Dalrymple,  D.D.,  corresponding  secretary ;  Charles 
C.  Bombangb,  M.p.,  recording  secretary;  John  W.  Lee,  trea- 
surer ;  P.  B.  Uhler,  curator ;  A.  Snowden  Piggott,  M.D.,  libra- 
rian ;  J.  B.  Uhler,  J,  De  Rosset,  M.D.,  and  F.  E.  Chatard,  jr., 
M.D.,  assistant  curators. 

The  annual  meeting  of  the  Boyal  Agricultural  Society  was 
held  OB  Monday,  Lord  Walsingham  in  the  chair.  The  exhibi- 
tion in  July  next  is  to  be  held  at  Oxford.  The  report  stated 
that  the  Society  had  been  invited  to  take  part  in  an  Inter- 
national Agricultural  Congress  next  year  in  Paris.  Lord 
Yernon  was  elected  president  for  the  ensuing  year,  and  the 
Council  was  strengthened  by  the  accession  of  Mr.  Charles 
Whitehead,  an  eminent  agriculturist  of  West  Kent. 
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ON  THE  ANCIENT  IRON  TEADE  OP  IRELAND. 

BY   6.  H.  KIKAHAK,  H.R.I.A.,  ETC. 

In  Three  Parts. — Part  I. 

|BOnT  two  hundred  years  ago  there  was  a  large  trade 
in  the  manufacture  of  iron  in  Ireland  ;  of  the  extent 
or  former  existence  of  this  trade  very  little,  however, 
seems  now  to  be  known.^ 
That  the  manufacture  of  iron  was  practised  by  the  Irish 
Celts  would  appear  probable,  as  difPerent  implements  made  of 
that  metal  are  found  in  their  ancient  habitations;  nevertheless, 
no  distinct  mention  or  record  of  the  iron-workings  would  appear 
to  have  been  made  or  kept  until  after  Qaeen  Elizabeth's  reign, 
when  the  Saxon  emigrants  and  settlers  gave  an  importance  to 
the  trade  and  largely  developed  it. 

Among  the  different  Englishmen  who,  in  former  years,  wrote 


1  Xn  a  book  only  a  ahort  time  nooe  publiahad  (tbe  tranalatioii  and  eiUargem«Dt 
of  Bimoniai't  Underground  L{fs,  by  H.  W.  Brfatow.  F.R  8.,  ac),  although  the 
early  iron  tnAt  in  BnglMid  ia  mentioned,  yet  «hat  of  Ireland  ii  quite  ignored. 


about  Ireland,  noiie  have  entered  so  largely  into  its  natural 
history  as  Dr.  Gerard  Boate.^  This  author  seems  to  have  been 
best  acquainted  with  the  iron  mines  and  works  in  Leinster, 
Ulster,  and  Manster ;  however,  as  will  be  seen  by  the  sequel, 
there  were  also  extensive  works  in  Connaaght.  Another 
author  (Smith^),  who  wrote  in  1750,  mentions  the  iron  mines 
and  works  in  the  co.  Cork. 

Dr.  Boate  asserts  it  was  in  the  latter  years  of  the  reign  of 
Queen  Elizabeth  that  tiie  great  trade  in  iron  sprang  ap,  for 
he  thus  writes :-—"  Whereas  there  never  was  an  ironwork  tn 
Ireland  before,  there  hath  been  a  very  great  number  ef  fliem 
erected  since  the  last  great  peace  in  sundry  parts  of  tibe  pro- 
vinces." The  peace  ho  herein  mentions  is  thus  described : — 
"  This  last  great  peace  of  about  forty  years,"  afber  the  great 
rebellion  of  tbe  Irish,  "  who  were  overthrown  in  the  last  years 
of  Queen  Elizabeth  by  her  viceroy.  Sir  Charles  Blunt,  Lord 
Muunijoy,  and  afterwards  Earl  oi  Devonshire.''  This  Lord 
Mountjoy  seems  to  have  been  viceroy  over  the  Irish  in  the 
years  1600  to  1604. 

An  epitome  of  Boate's  iron  ores  is  as  follows: — There  are 
three  kinds ;  the  first  "  is  drawn  out  of  moors  and  bogs,"  and 
called  hog-mine ;  the  second  "  is  he  wen  out  of  rocks,  and  is 
called  rock-mine ;  while  the  third  "  is  digged  out  of  mountains," 
and  has  "several  names — white'mine,  pin^mine,  and  skeU* 
mine,*'  "  Bog-oar  is  very  rich  of  metal,  and  that  very  good 
and  tough;  nevertheless,  in  the  melting  it  must  be  mingled 
with  some  of  the  mine  or  oar  of  some  of  the  other  sorts ;  for, 
else,  tt  is  too  harsh ;  and,  keeping  the  famaee  too  hot,  it  meiteth 
too  suddenly  and  stoppeth  the  mouth  of  the  furnace,  or,  to 
use  the  workman's  own  expression,  choaketh  the  furnace.** 
"  The  rock-mine  is  not  altogether  so  rich  as  the  bog-mine,  and 
yieldeth  very  brittle  iron,  hardly  fit  for  anything  else  but  to 
make  plow-shares  of  it  [from  whence  the  name  of  colt-share-iroa 
is  given  unto  it],  and  therefore  it  is  seldom  meked  alone,  bot 
mixed  with  the  first  of  the  third  sort." 

Of  the  third  sort,  the  veins  or  ridges  are  va^riy  called 
"  pins,"  from  whence  the  mine  hath  the  name  of  pin-mine, 
being  also  called  white-mine,  because  of  its  whitish  colour ;  and 
shell-mine,  for  it  is  composed  of  shells  or  scales,  the  which  do 
lye  one  npon  another.  Within  every  one  of  these  lumps,  when 
the  mine  is  very  rich  and  of  the  best  sort  (for  all  the  oar  of  thif 
kind  is  not  of  equal  goodness ;  some  yield  more  and  better  iron 
than  others),  lieth  a  small  kernal,  which  hath  the  name  of 
honeycomb  given  to  it,  because  it  is  full  of  little  holes,  in  the 
same  manner  as  that  substance.  The  iron  coming  of  this  oar 
is  not  brittle,  as  that  of  the  rock- mine,  but  tough,  and  in  many 
places  as  good  as  the  Spanish  iron." 

The  first  ore  mentioned  is  the  earthy  or  impure  limooite, 
that  occurs  in  vast  quantities  in  many  plaoes  in  Ireland  as  a 
recent  surface  deposit,  being  formed  by  secondary  action  from 
the  decay  or  decomposition  of  the  bisulphides  of  iron,  but  prin- 
cipally from  that  of  marcasite,  so  prevalent  as  a  constituent  in 
many  of  the  rock  masses,  both  derivate  and  ingenite.  The 
second  is  either  hydrous  or  anhydrous  peroxides  of  iron  (limo- 
nite  or  hematite),  generally  oocurring  in  true  lodes ;  while  the 
third  is  the  different  varieties  of  day-ironstone,  an  impnre 
or  earthy  variety  of  siderite,  occurring  in  beds  interstntified 
with  the  derivate  rocks  of  the  ooal-measures.  This  is  quite 
evident,  from  the  author's  subsequent  description,  for  he  thus 
writes : — "  Tbe  first  sort,  as  the  name  doth  show,  is  found  in 
low  and  boggy  places,  out  of  which  it  is  raised  with  very  little 
charge,  as  lying  not  deep  at  all,  commonly  on  the  superficies 
of  the  earth,  and  about  a  foot  in  thickness."  Of  the  second  : — 
"  Of  this  kind,  hitherto,  there  hath  but  two  mines  been  dis- 
covered  in   Ireland ;  the   one  in   Munster,  near  the  town  of 


*  Th«  Natural  Hiatory  of  Ireland.  By  Gerard  Boate,  late  Dootor  of  Pkraick  to 
the  State  in  Ireland.  This  hittorj  wu  repnbliabed  at  the  **  T«ro  Blhlae;*  ia 
Ettex-Btreet,  1726,  by  George  GreiraoB.  The  exaet  date  of  Ike  Snt  editioa  of 
Dr.  Boate'a  oook  is  uncertain.  However,  it  must  have  been  about  the  year  ISIS, 
ae  it  wee  written  immediately  after  the  rebeUioa  of  the  Iriah  ia  the  niga  of 
Charles  t. 

"  HuUry  <^  the  Connfg  Cork, 
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Tallow,  by  the  Earl  of  Cork's  ironworks ;  and  the  other  in 
Leinster,  in  King's  connty,  in  a  place  called  Desart  land." 
The  first  of  these  appears  to  be  a  hematite,  while  the  latter, 
according  to  Apjohn's  analysis,  is  alimonite/ 

Over  ten  places,  in  which  the  third  variety  was  known  to 
exist,  are  mentioned  by  this  author,  all  occarring  in  the  coal- 
measares ;  and  from  his  description  of  the  ore,  and  the  mode  of 
work,  it  is  qaite  evident  it  must  be  one  of  the  varieties  of  clay- 
iron-stone. 

The  ores  were  melted  by  wood  charcoal;  part  in  furnaces,  the 
rest  in  bloomeries.  The  furnaces  are  thus  described  : — "  At 
the  end  of  a  great  bam  standeth  a  large  furnace,  being  of  the 
height  of  a  pike  and  a  half,  or  more,  and  four-sqaare  in  figure, 
bat  after  the  manner  of  a  malt-kiln — that  is,  narrow  below  and 
by  degrees  growing  wider  towards  the  top,  so  as  the  compass 
of  the  mouth,  or  the  top,  is  of  many  fathoms."  The  "  blast " 
was  kept  up  by  '*  two  vast  pair  of  bellows,  the  which,  resting 
upon  main  pieces  of  timber,  and  with  their  pipes  placed  into  one 
of  the  sides  of  the  furnace,  are  perpetually  kept  in  action  by 
the  means  of  a  great  wheel,  which  being  driven  about  by  a 
little  brook  or  watercourse,  maketh  them  rise  and  fall  by  turns, 
so  that,  whilst  th6  one  pair  of  bellows  doth  swell  and  fill  itself 
with  wind,  the  other  doth  blow  the  same  forth  into  the  fur- 
nace." The  bioomery  '*  is  another  and  lessor  sort  of  ironworks, 
much  differing  from  the  former,  for  instead  of  a  furnace  they 
use  a  hearth  therein,  altogether  of  the  fashion  of  a  smith's 
hearth,  whereon  the  oar  being  laid  in  a  great  heap,  it  is  covered 
over  with  abundance  of  charcoal,  the  which,  being  kindled,  is 
continually  blown  by  bellows  that  are  moved  by  wheels  and 
watercourses,  in  the  same  manner  as  in  the  other  works." 
The  works  mentioned  by  this  author  are  "  in  divers  places  in 
Munster,  by  the  Earl  of  Cork ;  in  the  counties  of  Boscommon 
and  Leitrim ;  also  at  Montrath,  in  the  Queen's  county,  by  Sir 
Charles  Coot ;  at  Ballinakell,  in  the  latter  county,  by  the  Earl 
of  Londonderry ;  at  Mountmellick,  in  King's  county,  by  the 
Yiscount  of  Ely ;  in  Fermanagh,  by  Sir  John  Dunbar ;  another 
in  the  same  county  by  the  side  of  Lough  Earn,  by  Sir  Leonard 
Blcnerhasset ;  and  in  the  county  Tomond  (Clare)  by  some 
London  merchants."  Smith  says  of  those  in  the  county  of 
Cork,  "  There  are  two  considerable  ironworks  carried  on,  as  it 
were  in  both  extremities  of  the  county,  viz.,  Comoly  (Coom- 
hoola),  near  Bantry  Bay,  for  both  sow  and  bar  iron ;  and  in  the 
parish  of  Affadown  (Aghadown),  near  Boaringwater  Bay,  for 
sow  iron  only ;  and  also  at  Aragline,  near  the  eastern  extre- 
mity of  the  county ;  in  all  which  places  iron-ore  is  found  in 
plenty." 

The  localities  in  Tomond  are  not  enumerated  by  Dr.  Boate ; 
however,  the  following  have  been  observed  in  the  old  county  of 
Clare,  or  the  Tomond,  in  the  days  when  this  author  lived. 
Southward  of  the  village  of  Scariff,  in  the  townlands  of  Bally- 
jnalone  and  Bealkelly,  there  are  the  remains  of  extensive  "  old- 
mens-workings  "  for  iron,  on  what  are  either  beds  or  veins  of 
limonite  with  some  hematite,  in  black  Silurian  shales.  In  the 
first  townland,  in  addition  to  the  workings,  are  the  ruins  of  an 
old  iron  furnace ;  while,  in  Bealkelly,  besides  the  ruins  of  a 
furnace,  there  is  also  the  remains  of  a  mill  for  manufacturing 
bar-iron.  Those  in  the  last-named  townland  are  said  to  have 
belonged  to  a  family  of  the  name  of  Brady,  who  were  granted 
the  Boyal  manor  of  Baheen,  to  which  this  townland  belonged. 
In  this  neighbourhood,  besides  the  works  already  mentioned, 
there  was  a  large  iron  mill  at  Coolcoosaun,  one  mile  north  of 
Bcariff,  and  a  furnace  at  a  hamlet  that  is  now  called  after  it, 
nearly  a  mile  east  of  Feakle  Church.  In  the  latter  furnace 
bog-iron  ore  mixed  with  *'  red  mine  "  (the  hydrous  or  anhydrous 
bioxide)  seem  to  have  been  smelted,  as  fragments  of  all  these 
kinds  of  ores  were  observed  among  the  heaps  of  debris  in  the 
Ticinity  of  the  old  furnace.  Moreover,  old  burrows  for  the  last- 
named  ore  were  observed  on  the  hill  to  the  northward,  and  for 
bog-iron  ore  in  the  flats  and  bogs  southward  of  Lough  Gran ey. 


Bed-mine  is  said  to  have  been  extracted  a  little  further  N.W. 
in  the  north  part  of  Glendree,  where  an  old  adit  that  was 
driven  into  the  hill  still  exists ;  however,  all  the  ore  raised 
here  may  have  been  smelted  in  the  vicinity,  as  by  a  neigh- 
bouring stream  large  quantities  of  slag  were  observed.  East 
of  Scariff,  at  a  village  also  called  Furnace,  near  Whitegate,  about 
two  miles  eastward  of  Mount  Shannon,  there  was  another 
furnace,  and  in  its  vicinity  at  Meelick  there  was  an  iron 
mill.  These  two  latter  localities  now  are  in  the  present  county 
of  Galway. 


*  JfMKHTt  Choi.  Swvey  qf  Ireland,  Bz.  ihaet,  128. 


ON  OZONE  AND  ANTOZONE. 

BY  B.  H.  ALLNATT,  H.D. 

In  Two  Pauts. — Pabt  II. 

UT  even  supposing  that  Schonbein  had  not  succeeded, 
let  us  see  what  result  had  attended  the  well-directed 
efibrts  of  another  known  German  experimenter,  who 
appears  to  have  met  with  remarkable  success : — 

In  1863  Dr.*  Meissner,  of  Hanover,  published  a  small  work 
entitled  TJnierauchungen  iiber  deii  Sauerstoff,  in  which  he  states 
that  he  had  succeeded  in  isolating  artificial  antozone,  and  he 
describes  it  as  a  substance  possessed  of  such  remarkable  pro- 
perties as  left  no  doubt  on  his  own  mind  that  it  plays  a  very 
important  part  in  the  varying  conditions  of  the  atmosphere. 
His  method  of  obtaining  it  was  by  electrifying  a  perfectly  dry 
stream  of  oxygen  gas,  and  afterwards  depriving  it  of  its  ozone 
by  a  solution  of  iodide  of  potassium.  The  gas  thus  prepared 
has  the  remarkable  property  of  forming,  in  contact  with  mois- 
ture, dense  clouds,  the  aqueoDs  vapour  becoming  condensed  in 
the  form  of  little  vesicles  or  hollow  spheres,  which  remain  sus- 
pended and  constitute  the  doud.  According  to  Meissner,  this 
result  is  due  to  the  great  attraction  of  antozone  for  water,  and 
leads  further  to  the  formation  of  peroxide  of  hydrogen,  wherein 
is  contained  the  second  atom  of  oxygen  in  the  state  of  anto- 
zone. He  considers  every  cloud  of  our  atmosphere  antozonic, 
that  is,  formed  under  the  direct  influence  of  antozone ;  in  sup- 
port of  which  view  he  adduces  the  curious  fact  that  clouds  can 
only  be  formed  in  gases  which  contain  oxygen.  If  aqueous 
vapour  be  condensed  in  gases  which  are  free  firom  oxygen,  or 
in  a  vessel  which  contains  -beside  water  no  other  gas,  the  con- 
densation never  takes  place  in  the  form  of  a  cloud,  but  in  that 
of  little  solid  globules,  which,  by  reason  of  their  greater  specific 
gravity,  instantly  subside. 

Our  author  endeavours  to  prove  that  antozone  is  formed 
naturally  wherever  ozone  exists,  but  the  presence  of  antozone 
is  more  difficult  to  prove  than  that  of  ozone,  owing  to  a  singu- 
lar property  of  antozone  which  Meissner  calls  "  abklingen,"  or 
want  of  persistence,  for,  when  left  to  itself,  it  speedily  loses  its 
specific  characteristics  and  becomes  converted  into  ordinary 
oxygen.  Its  peculiar  and  important  properties  are  due  to  its 
molecules  being  charged  with  free  positive  electricity.  Meiss- 
ner considers  antozone,  therefore,  to  be  the  binding  medium— 
the  receiver  and  retainer^f  atmospheric  electricity. 

These  important  facts,  so  minutely  detailed  by  Meissner, 
have  yet  to  be  fully  verified  by  experimenters,  and,  should  they 
prove  to  be  legitimate  deductions,  they  will  be  a  great  step  in 
advancing  the  progress  of  meteorology.  Dr.  Meissner's  work 
deserves  to  be  more  generally  known,  and  a  free  translation 
from  the  German  would  be  an  acceptable  boon  to  the  English 
student.  The  want  of  persistence  of  which  he  complains  had 
been  the  chief  obstacle  with  Schonbein  and  other  observers  to 
the  obtaining  a  definite  result  when  experimenting  with  so 
evanescent  a  body  as  that  of  the  peroxide  of  hydrogen. 

The  presence  of  atmospheric  ozone  is  tested  by  means  of  a 
delicate  reagent.  Pure  white  bibulous  paper,  saturated  with  a 
solution  of  iodide  of  potassium  and  starch,  is  out  into  slips  of 
about  3  in.  in  length  and  ^  in.  in  width,  and  exposed  to  the 
influence  of  the  external  air  for  twelve  or  twenty-four  hours, 
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^Mf  mad  nigiity  in  a  gitnation  ibettared  from  tlie  raji  of  the 
•DB,  direct  or  reflected.  The  qiiantitj  it  aeeerUined  bj  an 
omBometer  of  Tarjiiig  sbadca  of  violet.  To  determiiie  tlie 
predee  degree  on  the  ecale,  a  prepared  elip,  caDed  aa  oiooo- 
aeopc^  after  hariog  been  nispended  in  free  air,  is  dipped  in  cold 
waftec  The  extent  of  coloration  thos  dicited  bj  the  eatora- 
tion  of  moietare  is  compared  with  the  ozonometer^  and  the 
neatt  regietcfM* 

Sehonbein  need  a  diromatie  icale  of  IQP.  The  French  em- 
ploy a  gradnataon  of  12^ ;  bot^  aa  jon  eee  here,  eren  10^  give 
too  readj  a  blending,  to  that  the  individnal  tint*  are  to  indeter- 
minate ae  to  be  read  off  with  eome  difficulty.  I  have  enggeeted 
to  the  inetmment-maker  a  scale  of  8^,  aa  being  quite  efficient 
for  an  nsefnl  porposes,  and  easier  for  the  student  than  the  old 
scales.  A  practised  obserrer  needs  no  scale  at  all ;  his  eje 
will  discern  with  the  utmost  accuracy  the  precise  hue  of  his 
coloured  test. 

I  will  DOW  giro  a  brief  practical  lesson  to  those  who  wish  to 
become  useful  obsenrers.  In  January,  1865,  the  following  ob- 
serrations  appeared  in  one  of  my  reports : — 

"  One  of  the  peculiarities  of  tiie  antozonides  is  that  they  re- 
store that  which  has  been  rendered  blue  by  ozone  to  its  white 
or  colourless  condition,  and  this  is  effected  in  the  following 
manner : — When  two  ozonides,  or  two  antozonides,  are  blended 
by  the  addition  of  water,  or  an  indifferent  acid,  they  mingle, 
but  do  not  act  on  each  other ;  but  if  one  body  from  each  ad- 
verse list  be  associated  in  like  manner  they  mutually  act, 
oxygen  is  erolred  from  both,  and  ordinary  oxygen  is  set  free ; 
or  rather,  ozone  separates  from  one  body  and  antozone  from 
the  other,  and  these  uniting,  produce  the  intermediate,  or 
neutral  oxygen* 

**  As  Sdionbein's  views,"  says  Professor  Faraday  (to  whoso 
kindness  I  am  indebted  for  the  foregoing  sketch),  *'  include  the 
idea  that  oxygen  in  these  two  states  can  retain  its  peculiar 
properties  when  out  of  combination  and  have  them  conferred 
otherwise  than  by  combination,  and  as  ozone  does  fulfil  these 
and  does  exist  in  the  independent  state,  so  it  is  important 
that  antozone  should  be  pursued  by  experiment  until  it  gives 
a  like  result.** 

Now,  the  question  is,  does  antozone  exist  as  a  natural  ele- 
mental condition ;  and,  if  so,  what  are  the  indications  of  its 
presence  F  The  17th,  ISth^  19th,  and  21st  of  the  present 
month  (January,  1865)  where  periods  when  no  ozone  was  mani- 
fested ;  when  the  test-slips  were  not  only  not  discoloured,  but 
when  those  which  had  previously  coloured  by  exposure  to  the 
atmosphere  were  deprived  of  their  coloration  and  rendered  of 
a  hue  nearly  approaching  their  primitive  white. 

On  the  22Dd,  the  day-slips  exhibited  the  maximum,  or  10°, 
of  the  ozonometer,  and  during  the  ensuing  night,  which  was  a 
period  of  antozone — clear,  calm,  with  frosty  North  wind — 
their  colour  was  discharged  fully  6°,  and  consequently  the 
morning  register  had  dwindled  down  to  4P  of  the  scale.  So 
that,  after  exhibiting  on  the  previous  evening  10°,  the  ozono- 
scopes  were  thrown  back,  by  the  antithetical  condition  of  the 
atmosphere,  through  considerably  more  than  half  the  scale. 

Whence  then  this  peculiar  condition,  and  these  direct  mani- 
festations P     Does  there  exist  positive  atmospheric  antozone 
and  have  WjS  the  means  of  detectiog  it  P  , 

Well,  in  answer  to  this  direct  appeal,  I  received  a  letter  from 
Dr.  Moffat,  of  Hawarden,  Cheshire,  one  of  the  most  experienced 
ozonographers  perhaps  in  England,  in  which  he  told  me  that 
he  had  noticed  the  fact  of  the  bleaching  of  tests,  but  he  ascribed 
it  to  the  influence  of  sulphuretted  hydrogen.  In  the  mepbitic 
atmosphere  of  crowded  cities,  or  in  malarious  localities,  this 
might  be;  but  on  the  high  ground  of  Frant,  whence  my 
observations  dated,  the  supposition  could  not  apply,  as  the 
altitude  was  beyond  that  of  Beaohy  Head.  No  other  theory 
that  I  have  heard  of  can  square  with  the  observed  facts  so 
accurately  as  that  the  discoloration  is  due  to  elemental 
antozone. 
But  to  make  assurance,  as  I  thought,  doubly  sure,  I  wrote, 


;  some  time  ago,  to  Pknfieasor  TyndalL  of  the  Boyal  Institu- 
tion.  My  qoestioB  was  this : — ^  Sdioabein  believed  that  ozone 
.  eoold  not<exiBt  without  the  prodnctioii  of  its  antagonistic  con- 
:  gener  antomme.     When  oaone-tests,  fnOy  coloured  to  th«r 
maximom  hoe,  become  blanched  by  exposure  to  the  air,  is  tbe 
bleaching  to  be  ascribed  to  the  action  of  elemental  antozone  P" 
Professor  Tjndall  rallied  aa  follows : — 


**  Dear  Sir, — ^The  answer  to  yomr  question  regarding  the 
action  of  oione  and  aatoaone  ia  Ivief,  bat  fulL  It  is  thus : — I 
do  not  know;  nor  do  I  believe  that  anybody  knows. 

**  Toors  veiy  faithfully,        John  TnrnALL." 


I  must  say,  ladies  and  gentlemen,  that  this  came  upon  me 
as  a  regular  knock-down  blow,  for  I  had  fondly  hoped  that  a 
philosopher  who  had  probed  the  mysteries  of  the  atmosphere 
would  have  yielded  some  1eudo9  to  tiie  discovery  of  his  fellow- 
labourer,  Sehonbein,  and  to  the  corroborative  testimony  of  bis 
illustrious  predecessor,  Faraday.  However,  we  must  make  the 
best  of  a  bad  matter,  and  resign  ourselves  patiently  to  take 
upon  credit  the  fads  which  nature  herself  appears  to  teach. 

And  what  are  those  facts  ?  Look  at  these  chemical  test 
papers,  prepared  with  the  iodide  of  potassium  and  starch. 
They  were  all  coloured  by  exposure  to  the  air.  What  coloured 
them  P  Sehonbein  says  ozone ;  Faraday  says  ozone ;  and  all 
the  meteorologists  of  the  present  day  say  ozone.  And  they  say 
so  because  they  know  that  the  ozone  will  combiue  with  the 
potassium,  set  free  the  iodine,  and  form  an  iodide  of  starch. 

Now,  let  these  coloured  tests  hang  in  the  air,  and  place  by 
their  side  a  virgin  alip,  pure  and  colourless,  perfectly  white. 
What  will  happen  P  A  condition  of  atmosphere  presently 
occurs  when  all  the  slips  will  become  as  pure  and  colourless  as 
the  uncoloured  test  slip  by  their  side.  What  discoloured  these 
ozonoscopes  P  I  say  a  period  of  elemental  antozone.  Dr. 
Moffat  says  a  period  of  elemaital  sulphuretted  hydrogen. 
Professor  Tyndall  says,  **  Nobody  knows."  Who  shall  decide 
when  doctors  disagree  P  Well,  there  is  some  consolation  even 
in  this.  It  gives  us  all  something  to  find  out ;  something  to 
think  about,  at  any  rate. 

I  must  here  say,  however,  that  this  morning  my  fnend,  Mr. 
Muller,  by  his  very  able  manipulations,  has  demonstrated  that 
both  sulphuretted  hydrogen  and  the  fumes  of  ammoniacal 
vapour,  in  their  concentrated  form,  are  capable  of  bleachiog 
the  coloured  test  slips.  But  these  substances,  in  such  a  con- 
centrated condition  are,  of  course,  never  found  to  exist  in  the 
atmosphere. 

With  regard  to  the  important  question  as  to  the  manifesta- 
tion of  ozone  in  dwelling-houses.  The  early  authors,  amid  the 
excitement  of  dealing  with  a  new  and  strange  discoveiy,  which, 
in  their  estimation,  invaded  the  very  balance  of  the  atmosphe- 
rical relations,  believed  that  ozone  was  invariably  absent  from 
inhabited  dwellings.  We  now  know  that,  if  free  ventilation  be 
permitted,  a  succession  of  air  laden  with  ozone  will  be  carried 
throughout  every  part  of  the  interior;  and  every  nook  and 
corner  will  be  subjected  to  its  purifying  influence.  As  regards 
the  mepbitic  wards  of  public  hospitals,  ozone  has  such  an  apti- 
tude for  seizing  upon  and  destroying  pestilential  miasmata,  or 
the  germ-matters  of  contagion,  that  it  is  itself  destroyed  in 
completiug  its  work  of  destruction.  This  fact  I  pointed  out 
several  years  ago  in  relation  to  the  comparatively  limited  self- 
purifying  power  of  the  Thames  in  and  about  London.  In  well- 
appointed  private  houses,  if  due  regard  be  paid  to  thorough 
ventilation,  the  presence  of  ozone  will  be  abundantly  manifested ; 
but  if,  on  the  contrary,  the  casements  be  hermetically  sealed, 
we  may  look  in  vain  for  any  trace  of  the  sanitary  influence  of 
ozone. 

During  my  stay  at  Eastbourne  in  1866,  under  the  old  system 
of  drainage,  ozone  was  very  scantily  developed.  On  turning 
back  to  my  notes  of  that  period,  I  find  that  on  many  days  the 
tests  manifested  scarcely  any  signs  of  discoloration,  and  twice 
only  attained  the  maximum  of  10^  The  minimum,  or  1^. 
existed  on  seven  days ;  and  two  days  were  periods  of  antozone. 
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Last  Febraary,  on  the  oontrary,  there  were  ten  periods  of 
mazimnm  development,  and  the  minimnm  of  3^  was  reached 
only  on  three  days ;  and  instead  of  an  nltimate  mean  a  little 
above  4^  (which  happened  in  1866),  we  have  for  last  February 
an  aggregate  average  little  short  of  8°,  or  twice  the  qnantity  of 
ozone  that  was  manifested  under  the  old  system.  These  are 
facts,  and  are,  I  think,  saflioiently  soggestive. 

It  is  mnoh  to  be  regretted  that,  of  late  years,  this  inter- 
esting  and  important  subject  has  been  prosecuted  with  so  little 
vigour  and  success ;  for  since  Schonbcon's  death  it  seem9>  to 
have  been  completely  shelved.  Notwithstanding  that  a  com- 
mittee of  inquiry  was  appointed  some  years  ago,  by  the 
Academy  of  Sciences  at  Paris,  and  in  England  some  members 
of  the  Meteorological  Society  were  nominated,  and  told  off 
to  act  also  as  a  committee  of  investigation,  not  a  single 
note  has  issued  from  either  body  in  earnest  of  its  very  exist- 
•enoe.  Our  chemists  appear  to  be  asleep  at  their  posts,  and  if 
it  were  not  for  a  few  private  investigators,  the  whole  matter 
would,  I  very  believe,  die  out  and  be  forgotten. 

Even  now,  much  apprehension  exists  as  to  the  mode  of  in- 
terpreting the  signs  of  the  test  slips.  In  making  successful 
observations  it  must  be  borne  in  mind  that  a  period  of  no 
OBone  is  a  very  different  thing  from  a  period  of  antoaone,  as 
shown  by  the  varying  influence  on  the  coloured  oeonoeoopes. 
In  the  mere  negative  condition  or  absence  of  ozone,  no  appre- 
ciable action  is  excited,  but  elemental  antozone  produces  reaction 
frequently  so  powerful  as  in  a  few  hours  to  bleach  a  test-slip  of 
maximum  disodloration.  Hence  the  necessity,  for  the  sake  of 
comparison,  of  always  suspending,  side  by  side  with  the  original 
test,  a  coloured  ozonoscope  of  ascertained  intensity ;  and  of  the 
exercise,  also,  of  unwearied  vigilance  in  recording  the  results. 

Ladies !  I  have  a  little  secret  to  whisper  to  you,  alone,  and 
I  hope  the  gentlemen  will  do  me  the  favour  not  to  listen.  In 
conjunction  with  the  sun,  ozone  acts  as  a  terrible  tanner  I  The 
complexion  is  really  influenced  by  exposure  to  an  atmosphere 
l&den  with  ozone.  There  were  two  days  last  season,  at  this 
place,  when  the  heat  was  oppressive,  and  the  **  human  face 
divine  **  was  literally  bronzed  by  the  combined  action.  But  the 
effects  were  evanescent^  and  soon  yielded  to  the  **  Kalydor  **  of 
a  mitigated  temperature. 

In  conclusion,  the  important  consideration  of  the  influence  of 
ozone  on  the  human  constitution,  in  relation  to  health  and 
disease,  may  be  gathered  from  the  physiological  effects  which 
follow  a  superabundance  of  stimulation  on  the  one  hand,  and 
the  withdrawal  of  a  healthy  stimulus  on  the  other.  If  ozone 
be  in  excess,  it  excites  the  mucous  tissues  to  inordinate  action, 
and  produces  catarrh  and,  other  symptoms  of  undue  oxidation. 
Diphtheria  has  been  stated  to  have  followed  the  course  of  an 
abnormal  develc^ment  of  elemental  ozone.  On  the  contrary,  if 
ozone  be  materially  diminished  in  quantity,  or  a  period  of  posi- 
tive antozone  occur,  the  system  having  lost  a  natural  stimulus, 
the  vitality  languishes,  contagion  spreads,  and  fevers  which  have 
for  their  vehicle  the  proto-caiburet  of  hydrogen  are  widely  dis- 
seminated. It  would  hence  follow,  d  priori,  that  the  more  con- 
centrated the  epidemic  the  lesser  qnantity  of  ozone  would  be  in 
the  air,  and  experiments  have  to  a  certain  degree  substantiated 
the  fact.  During  the  latter  portion  of  the  hot  and  arid  sum- 
mer of  1865,  when  the  fatal  pestilence  raged  almost  universally 
amongst  our  cattle,  the  germs  of  epizootic  disease  lay  for  weeks 
to^^ther  fretting  and  sweltering  under  the  aspect  of  a  cloudless 
sliy  and  the  rays  of  a  burning  sun,  and  the  plague  was  wafted 
far  and  wide,  resistless  and  uncontrollable  by  human  agency. 
The  generation  of  ozone  was  frequently  found  to  be  below  its 
aatnral  standard. 

It  is  stated  by  Schonbein,  that  when  ordinary  oxygen,  such 
as  exists  in  the  atmosphere,  enters  into  combination  with 
oxidizable  mattenf,  organic  or  inorganic,  in  the  presence  of 
moisture,  the  molecule  of  neutral  oxygen  becomes  spHt  up  into 
two  oppositely  active  atoms,  and  undergoes  chemical  poUmaa^ 
Uon^  which  accounts  for  the  changes  which  take  place  in  the 
tissoes  of  the  animal  organization.    The  oxygen  we  inhale. 


therefore,  when  in  contact  with  the  circulating  fluid,  is  quickly 
decomposed  into  osone  and  antozone,  and  both  combine  witi^ 
organic  matter,  and  are  subsidiary  to  the  various  processes  of 
oxidation  which  are  perpetually  going  on  in  the  human  system. 

Thus  far  Schonbein.  If  the  facts  I  have  briefly  laid  before 
you  be  corroborated  by  future  observers,  their  importance  can 
scarcely  be  over-estimated.  What  a  glorious  day  would  dawn 
on  medical  science  if  the  pathological  analyst  were  enabled  to 
trace  to  their  primeval  source  the  destructive  and  fell  diseases 
to  which  humanity  is  subject ! 

I  have  endeavoured  to  g^ve,  almost  chronologically,' from  my 
notes,  written  and  published,  a  condensed  epitome  of  ascer- 
tained physical  facts  relating  to  this  interesting  but  difficult 
branch  of  natural  science.  It  is  difficult ;  for,  as  we  have  seen, 
sdolists  still  squabble  on  the  very  threshold  of  the  inquiry.  But 
it  is  to  be  mastered,  and  the  obscurity  dispelled.  It  is  also 
abundantly  interesting ;  and  I  shall  rejoice,  when  hx  away,  to 
learn  that  you — the  members  of  this  rising  Eastbourne  Society 
— have  borne  your  part  in  clearing  away  a  portion  of  the 
obscurity  by  which  it  is  surrounded. — Paper  T&ad  be/ore  fhe 
Eag&xywme  Natural  Hiitory  Sodtiy. 


ON   STAB-GBOUPING,   STAR-DBIPT,   AND 

STAB-MIST. 

BT  XZCHABD  A.  ntOOTOBy  B.A.,  7JUL3. 

In  Tbbsb  Paxtsv— Fasx  I. 

jEABLY  a  century  has  passed  since  the  greatest 
astronomer  the  world  has  ever  known — the  Newton 
of  observational  astronomy,  as  he  has  justly  been 
called  by  Arago— conceived  the  daring  thought  that 
he  would  gauge  the  celestial  depths.  And  because  in  his  day, 
as  indeed  in  our  own,  very  little  was  certainly  known  respecting 
the  distribution  of  the  stars,  he  was  forced  to  found  his  researches 
upon  a  guess.  He  supposed  that  the  stars,  not  only  those 
visible  to  the  naked  eye,  but  all  that  are  seen  in  the  most 
powerful  telescopes,  are  suns,  distributed  with  a  certain  general 
uniformity  throughout  space.  It  is  my  purpose toattempt  to  prove 
that — as  Sir  Wm.  Herschel  was  himself  led  to  suspect  during 
the  progress  of  his  researches — ^this  guess  was  a  mistaken  one ; 
that  but  a  small  proportion  of  the  stars  can  be  regarded  as  real 
suns ;  and  that,  in  place  of  the  uniformity  of  distribution  con- 
ceived by  Sir  Wm.  Hersdiel,  the  chief  characteristio  of  the  side- 
real system  is  vnfi/nUe  varieiy. 

In  order  that  the  ailments  on  which  these  views  are  based 
may  be  deariy  apprehended,  it  will  be  necessary  to  xaflall  the 
main  results  of  Sir  Wm.  Herschel's  system  of  star-groupoig* 

Directing  one  of  his  twenty-feet  reflectors  to  different  pvts 
of  .the  heavens,  he  counted  tLe  stars  seen  in  the  field  of  view. 
Assuming  that  the  telescope  really  reached  the  limits  of  the 
sidereal  system,  it  is  dear  that  the  number  of  stars  seen  in 
any  direction  affords  a  means  of  estimating  the  rdative  exten- 
sion of  the  system  in  that  direction,  provided  always  that  the 
stars  are  really  distributed  throughout  the  system  with  a  certain 
approach  to  uniformity.  Where  many  stars  are  seen,  there  the 
system  has  its  greatest  extension ;  where  few,  there  the  limite 
cl  the  system  must  be  nearest  to  ns. 

Sir  Wm.  Herschel  was  led  by  this  process  of  star-gionping 
to  the  conclusion  that  the  sidereal  system  has  the  figure  of  a 
doven  disk.  The  stars  visible  to  the  naked  eye  lie  hx  within 
the  limits  of  this  disk.  Stars  outside  the  relatively  narrow 
limits  of  the  sphere  including  all  the  visible  stars,  are  separately 
invisible ;  but  where  the  system  has  its  greatest  extension,  these 
orbs  produce  coUeetively  the  diffused  light  which  forms  the 
Milky  Way. 

Sir  John  Herschel,  applying  a  similar  series  of  researches  to 
the  southern  heavens,  was  led  to  a  very  similar  conclusion. 
Bjs  view  of  the  sidereal  system  diffinrs  chiefly  in  this  respect 
from  his  fother's,  that  he  considered  the  stars  within  certain 

* 


464 


SCIBNTIJIQ   OPINION, 


[M^siwura. 


limiia  of  distance  from  the  son  to  h%  spread  leak  xiohfy  UnoaifE 
spaoe  than  those  whose  united  loetre  prodnees  th^  Bulkj  H^t 
<»f  the  gftlazj. 

Now  it  is  elear  that  if  the  sappositkm  on  whieh  these  tiews 
are  based  is  j«*t^  the  three  foUowing  resiilts  ase  to  be  looked 

In  the  fifst  place,  the  stars  visible  to  the  naked  egra  woidd  be 
distdbated  with  a  certain  general  nniforsiity  over  ^  celestial 
sphere ;  so  that  if  on  the  contrary  we  find  certain  extensive  re- 
gions over  whieh  such  stars  are  strewn  mneh  more  richly  than 
over  the  rest  of  the  heavens,  we  mast  abandon  Sir  Wm^Herschers 
fottdamental  hypothesis  and  all  the  coiuAnsions  which  have  been 
baeed  npon  it. 

In  the  second  place,  we  onght  to  find  no  signs  of  the  aggre- 
gation of  lucid  stars  into  streams  or  clnstering  gronps.  £f  we 
shoald  ilnd  snch  associated  groups,  we  must  abandon  the 
hypothesis  of  uniform  distribution  and  all  the  oondiisians 
founded  on  it. 

Thirdly,  and  most  obviously  of  all,  the  lucid  stan  oug^  not 
to  be  associated  in  a  marked  manner  with  the  figure  of  tiie 
Milky  Way.  To  take  an  illustratrre  iasbance.  When  we  look 
through  a  glass  window  at  a  distant  landscape  we  do  not  find 
that  the  specks  in  the  substance  of  the  glass  seem  to  follow  the 
outline  of  valleys,  hills,  trees,  or  whatever  features  the  landscape 
may  present.  In  like  manner,  regarding  the  sphere  of  the  lucid 
stars  as  in  a  sense  the-  window  through  which  we  view  the 
Milky  Way,  we  ought  not  to  find  these  stars,  which  are  so  near 
to  us,  associated  with  the  figure  of  the  Milky  Way,  whose  light 
comes  from  distances  so  enormously  exceediog  those  which 
separate  us  from  th^  lucid  stars.  Here  again,  then,  ifthere  riurald 
appear  signs  of  snch  association,  we  most  abandon  the  theory 
that  the  sidereal  i^siem  is  constituted  aa  Sir  Wm.  Henchel 
supposed. 

It  ebould  farther  b#.  remarked  that  the  three  aigtunents 
derived  from  these  telations  are  independent  of  each  other. 
Th^  are  not  as  three  liaks  of  a  chain,  any  one  of  which  being 
hrolosn  the  chain  is  broken.  They  are  ais  three  strands  of  a 
triple  cord.  If  one  strand  hcdds,  tiie  cord  holds*  It  may  be 
dhown  that  all  three  are  to  be  trusted. 

It  is  not  to  be  expected,  however,  that  the  stars  as  actoally 
seen  ahonld  exhibit  these  relations,  since  far  the  larger  number 
are  but  faintly  visible;  so  tibat  the  eye  would  look  in  vain  for 
the  signs  of  law  among  them,  even  though  law  may  be  there. 
What  is  necessary  is,  that  maps  shoukl  be  constructed  on  a 
uatfbrm  and  intelligible  plan,  and  that  in  these  maps  the  laint 
stars  should  be  made  bright,  and  the  bright  stats  brighter. 
'  Th6  maps  dxhibitbd  during  this  discourse  have  been  derised 
ibr  this  perpose  amongst  others*  ^here  are  tw^ve  of  them, 
but  they  overlap,  so  that  in  effect  each  covers  a  tenth  part  of 
the  heavene.  There  is  first  a  north-polar  map,  then  five  maps 
^mmetrioaUy  placed  around  it ;  again,  there  is  a  soath«polar 
sBiap,  and  five  maps  symmetrically  placed  round  that  map;  and 
these  five  so  fit  in  with  the  first  five  as  to  odmplete  the  eado* 
sore  of  the  Irhole  sphere*  In  efiEecK  every  map  of  the  twelfe 
has  five  maps  symmetrically  placed  arotind  it  and  over- 
lapping it.^ 

^ince  the  whole  heavens  contain  but  5',932  stars  vhttUe  to 
the  n4ked  eye,  each  of  the  maps  should  contain  on  the  average 
about  593  stars.  But  instead  of  this  being  the  case,  some  of 
the'  maps  contain  many  more  than  their  Jest  prc^mrtion  of 
stars,  while  in  others  the  nntnber  as  greatly  falls  short  of  the 
average.  One  reobgnixes,  by  combining  these  indications,  the 
exiMbence  oi  a  roughly  circular  region,,  ridi  in  stars,  in  tiie 
n<irthern  heavens,  and  of  another,  larger  and  richer,  in  the 
southern  heousphere. 

'  To  she*r  the  influeDCe  of  these  rich  regions,  it  is  only  neees- 
sary  to  exhibit  the  numerical  relations  presented  by  the  maps* 
>■  The  aosth^j^ar  map,   in  which  the  Iki^est  part  of  the 


\ltmm  hti  tu6&nkfd  that  tii«  dMariptiMi  h«M,  mni.  «11  wtneh  imradnteb- 
>lioir9,  repkoM  portinu  of  tbe  ditooane  which  woold  onlj  be  iaceUigible  whrp 
kehuMdTliy  ttcvDt  titk»  ^iftgrmM  sad  UfouiBSled  mupt  ««tQ*Ur  €Miploj<Nl. 


northern  rich  region  falls,  contains  no  less  than  693  laeid  stCrs, 
of  which  upwards  of  400  faU  within  the  half  correaponding  to 
the  rich  region.  Of  the  adjacent  mapf^  two  oontain  upwards 
of  500  stars,  while  the  remaining  three  contain  aboat  400  each. 
Passiag  to  the  soathern  hemi^ere,  we  find  thai^  the  south- 
polar  mifp,  which  falls  wholly  within  a  rich  region^  contains  no 
less  than  1,132  stars  1  One  of  the  adjacent  nMf>s  oootains 
834  stars,  and  the  four  others  exhibit  nnmhers  roagHig  iicum 
527  to  595. 

It  is  wholly  impossiUe  not  to  recognise  so  naeqoal  a  disiri- 
bntion,  aa  exhibiting  the  existence  of  special  lave  of  stellar 
aggregatipn. 

It  ia  noteworthy,  too,  that  the  i^eatter  DfageUonie  dead  faSk 
m  the  heart  of  the  soathern  rich  region*  Wete  thsvanot  other 
signs  that  this  wonderf nl  object  is  really  assodated  with  the 
sidereal  system  it  might  be  rash  to  ncofpsumo  this  zi^tien.  aa 
indicating  the  existence  of  a  physical  conneotion  between  the 
Nnbecnla  Mig'or  and  the  sonthem  region  wk.  in  stars.  Astro- 
nomers have  indeed  so  long  regarded  tiie  Kuhecnkeas  belonging 
neither  to  the  sidereal  nor  to  the  nebular  s^teme,  that  they 
are  not  likely  to  recognise  very  readfly  the  existence  of  any 
such  connection.  Yet  how  strangely  perverse  is  the  reoaoning 
which  has  lead  astronomers  so  to  regard  these  amusing  cikgeoU. 
Presented  &ir)y,  that  evidence  amonnts  rimply  to  l^ia : — Tbe 
MageUoiuc  donds  contain  stars  and  they  oontain  nebito,  there- 
fore thqy  are  neither  nebidor  nor  stellar.  Can  pervers^  of 
reasoning  be  poshed  fiarther  P  Is  not  the  obvious  eondlniiioB 
this,  that  since  nebeko  and  stars  are  keen  to  be  iatetmixed  in 
the  NubecnlsB,  the  nebular  and  stellar  systems  ferm  in.  icality 
but  one  complex  system. 

As  to  the  existence  of  star-streams  and  oinsteiing  ag^r^- 
tions,  we  have  also  evidence  of  a  decisive  chaxooter.^  There  is 
a  well-marked  stream  of  stars  mnning  from  near  OopeiDa 
towards  Monoceros.  Beyond  this  lies  a  long  dark  lift  alto- 
gether bare  of  lucid  orbs,  beyond  which  again  lies  on  extensive 
range  of  stars,  covering  Gemini,  Cancer,  and  the  seutham  parts 
of  Leo.  This  vast  system  of  stars  resemblea  a  g%aBtie  side- 
real billow  flowing  towards  the  Milky  Way  as  towards  aome 
mighty  shore*line.  If  or  is  this  desoription  oltogeUier  %Kmklt 
since  one  of  the  most  marked  instences  of  stoTidriftpresetttij  to 
he  adduced  refers  te  this  v^y  region.  These  aaecioiateil  stars 
ore  urging  their  way  towards  the  galaxy,  and  that  at  a  rate 
which,  though  seernin^y  slow  when  viewed  from  beyond  se 
enormous,  a  gap  as  separates  us  from  ^is  ^pstem,  must  in 
reality  be  estimated  by  miUimis  of  miles  in  every  year. 

Other  streams  and  clustering  aggregations  ^ere  axe  which 
need  not  here  be  specially  described.  But  it  is  worth  ifeotichig 
that  all  the  well-marked  streams  recognised  by  the  ancabsts 
seem  <^sely  associated  with  the  soathern  rich  region  alrea4y 
referred  te.  This  is  true  of  the  stare  forming  the  Bfvor  Jhi- 
danns,  the  serpent  Hydro,  and  the  streams  firom  the  wnter-ean 
of  Aquarius.  It  is  also  noteworthy  thi^  in  each  iastanse  a 
portion  of  the  stream  lies  outside  the  rich  re^Ut  the  rest 
within  it;  while  all  the  streams  which  he  on  the  $ame  mde 
of  the  galaxy  tend  towards  the  two  Magellanic  clouds. 

Most  intimate  signs  of  association  betsraen  lucid  staas  and 
the  galaxy  can  be  recognised, — (i.)  in  the  part  extending  firo«t 
Cygaus  to  Aquila ;  (iL)  in  the  part  from  FetBena  to  Monoeeres  i 
(iii.)  over  the  ship  Argo ;  and  (iv.)  near  Crux  and  the  ieet  of 
Centaurus. — Le^iure  before  the  Bayal  IneiiiMion. 


Babmsaine  f  oreet.^-in  a  reoent  ntmiber  of  Les  Mbndee,  Br. 
Qaenault  stetes  that  he  has  disoovered,  near  Haatevilla-aemMflav  class 
to  a  rook  (ia  the  Atlantio  Qeean  saA  near  the  f^aoh  sboce),  Jmown 
as  Le  Manliao,  a  layer  of  peaty-  material,  wherein  are  embedded  tnnika 
of  trees  yet  held  by  their  roots.  Although  at  a  depth  of  I^mHies 
under  water,  the  oak  is  in  a  perfect  state  of  proserraidon,  bnt  all  o^ier 
kinds  of  wood  have  become  soft  sad  spongy.  The  aatheg'  sapposee 
that  this  forest  was  submeiyed  in  tin  si^ith 
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(m  TBB  PBBIOBB  OF  OEBTAIN  MBTBOBIO  BEMPGtS. 

BT  PBOnSSOB.  SAKUSB  KIBKWeOD. 

I. — ^Tm  Mvra&Ba  op  Apsil  20^h. 

r 

tbd  Aetronomieche  NacTmchten,  No.  1632^  Dr.  Weiss 
called  attentien  to  the  fact  that  the  orbit  of  the  first 
comet  of  1861  very  nearly  intersects  that  of  the 
earth,  in  longitude  210*^,  the  point  passed  by  the 
latter  at  the  epoch  of  the  April  meteoric  riiower.  A  relation 
between  the  meteors  and  the  oomet^  simQar  to  that  recently 
detected  between  the  Kovember  meteors  and  the  comet  of  1866, 
was  thns  suggested  as  probable.  Is  this  hypothesis  in  har- 
mony with  facts  P — andy  if  not,  are  our  present  data  safficient 
fbrdetermining  with  any  reasonable  probability,  the  true  period 
of  the  April  meteors  P 

Dates  of  the  April  Shower. — Professor  Newton  selee^  the 
fallowing  from  Qaetelet's  Oatalogae  as  belonging  to  this 
period  :• 


1. 

B.C. 

687 

4. 

A.D.  1093,  '4,  *5,  and  '6 

2. 

ti 

15 

5.* 

„   1122,  '8 

3. 

A.D. 

582 

6. 

„   1803. 

Teriod  of  the  First  Omnet  0/I86I. — The  elements  of  this 
body  were  computed  by  Oppolzer,  who  assigned  it  a  period  of 
415*4  years.  Now,  while  it  is  true  that  the  interval  from 
B.C.  687  to  A.D.  1803,  is  very  nearly  equal  to  six  periods  of 
^5  years,  the  slightest  examination  will  show  that  this  period 
doea  not  haunonize  witb  any  of  the  intermedieUe  dates.  This 
fact,  then,  without  farther  discussion,  seems  fatal  to  the 
hypothesis  that  the  period  of  the  meteors  is  nearly  equal  to 
that  of  the  comet. 

What  is  the  probable  period  of  the  ring  P — ^The  showers  of 
1093-6  and  1122-3  at  once  suggest  a  period  of  from  26  to 
30  years.  The  nodal  passage  of  the  densest  portion  of  the 
Tohg  ttt  the  fonser  epooh  may  be  placed  anywhere  between 
lOea  and.1096,  sad  that  of  the  lattsr,  in  either  1122  or  1123. 
Tb«  entia  intorval  from  B.O.  687  to  AJ>.  1808  is  2490  yeoars, 
or  88  periods  of  28*295  yean  eaeh  ;  and  tiie  known  dates  ar6 
aU  astisfied  by  Hia  foUowing  soheme : — 


B.C. 
A.D. 


687  to  B.C.  15 

U  to  A.D.       582 

582  to  „  1098*714 

1122*143 

1803 


1093-714  to  „ 
1122143  to 


** 


Yean  Moh. 
672-000 «24  periodB  of  28*000 
597-000 » 21  ,)  28-420 
511-7U-ia  „  28-429 
28-429  i-  1  „  28-429 
680-857 » 24    ..    28'369 


»i 


These  coincidences  indicate  a  period  of  about  28^'  ye«n» 
corresponding  to  an  ellipse  whose  major  axis  is  18*59.  Hence 
the  distance  of  the  aphelion  is  very  nearly  equal  to  the  mean 
cUatance  of  Uranos.  It  will  also  be  obeerved  that  the  time  of 
xOTolution,  which  seems  to  hvre  been  somewhat  lengthened 
albont  the  CUiristian  era,  was  previously  one-third  of  the  period 
of  Uranus. 

II. — ^The  Mbteobb  or  Djsc£ubsb  lltR — 13lH. 

In  the  catalogue  of  Quetdet  we  find  the  four  following 
extraordinary  displays  which  belong  undoubtedly  to  this  period. 
Observations  made  in  England,  1862,  indicate  also  a  more  than 
ovdinary  number  of  meteors  at  bhe  December  epooh  in  that 


1.  A.D.  910. — ''The  whole  hemisphere  was  filled  with  those 
meteors  called  falling  stars,  the  ninth  of  Dhu'Ihajja  (288th  year 
of  the  Hegira)  from  midnight  till  morning,  to  the  great  sur- 
pviae  of  the  beholders,  in  Sgypt." — Modem  part  of  the  Uninfer* 
sal  Higtory,  8vo.  vol.  ii.,  p.  281.  Lond.  1870.  The  date  of 
tins  phenomenon  corresponds  to  the  December  epoch,  a.i>.  901. 

2.  930. — "Averse  remarquable  d'^toiles  filantes  en  Chine.*' 
Z.  U71.-*-''  On  vit  a  Zurich  <  du  feu  tomber  da  oieL'  " 


1 0Unm«^  JViMMl  fer  Mir,  1S0». 

'  -•^fi^ftiok  usfgaed  s  ^nSme  -of  twwitjr-'seTeii  jtin,    See  S&limaift  ^ountat  flir 
April,  1841,  p.  866.  * 


^  4:  1880,  J8d3,  and  183^.-- The  maximQm  seems  to  have 
otwiirred  in  1883»  when  as  many  as  ten  «wteofrB  wene  settt 
■inwiltaneonsly.  **  Dans  la  suit  du  11  an  Id  dtombg^  pa  vit, 
i^  Panne  una  grande  qnastit^  d^^iles  fihuitos  da  difil^rsntes 
gnmdenrs,  qui  se  dirigeaient  presque  tootes  avee  noe  grande 
Vitesse  vers  le  S.S.E.  A 10  heures  et  ^, entrs' les  senks  -eonstel* 
latioas  du  B^ier  et  dn  Taoreau,  on  en  oompta  envisen  aae 
dizaiae.^ 

5.  (Doubtful.)  1861, 1^2,  and  1868.  ICanisMun  pvobably  in . 
1862,-  The  meteors  at  this  return  were  ftur  fbom  being  eompa* 
rable  in  numbers  with  the  ancient. displays.  The  shower,  how- 
ever, wtts  distinctly  obeerved.  B.  P.  Gseg,  Bsq.,  of  Manchester, 
Sngland,  says  the  period  for  December  10th-^12th  was,  in 
1862,  "  exceedingly  well  defined."  * 

These  dates  indicate  a  period  of  about  29|-  years,  thns :— > 

901  to    930    ..t 1  period  of  29090  years. 

930  to  1571    22  periods  of  29186  yean. 

1571  to  1833 9  periods  of  99;lll7««n. 

1833  to  1862    1  period  of  29*000  y«aos. 

III. — ^Thb  Mkteobs  or  Octdbek  15th — 21*st. 

The  showers  of  the  foUoiriag  years  (see  Qaetelet'a  Catalc^ae) 
belong  to  this  epoch  : — 

1.  288.     "  Apparition  en  Chine." 

2.  1436  and  14S9.  In  eacb  year  a  remarkable  apparition 
was  observed  in  China. 

3.  17d>3.  (Quoted  from  Herrick,  in  SiUinan's  Jourtud  for 
April,  1841.)  "  A  clear  night,  great  sbooting  of  stars  between 
9  and  10  o'cbck,  all  shot  from  S.  W.  to  K.  E.  [Qy.  N.  E.  to 
S.  W.  P].  One  like  a  comet  in  the  meridian  very  large,  and  like 
fire,  with  a  long  broad  train  afler  it,  which  lasted  several 
minutes ;  after  that  was  a  train  like  a  row  of  thiok  small  stars 
for  twenty  minutes  together,  which  dipt  N." 

4.  1798.  "  Brandt  marque,  h  Goettingue,  un  grand  nombre 
d*^toiles  filantes  dans  les  observations  sunnltan^s  qu'il  fait 
avec  Benzenberg." 

These  dates  indicate  a  period  of  about  27i  years  :-— 

288  to  1439  42  periods  of  27-405  yeazs  eaoh. 

1439  to  1743  11         „         27-636         „ 

1748  to  1798  2        „     ,   27*500        „ 

If  these  periods  are  correct,  it  is  a  remarkable  coinddence 
that  the  aphelion  distances  of  the  meteoric  rings  of  April  18th 
— 2OU1,  October  15th — 21st«  November  14th,  and  Deoember 
11th— 13th,  as  well  as  those  of  the  comets  1866  I.  and  1867  I. 
wre  all  nearly  equal  to  the  mean  distance  of  Uranus. — Paper 
read  before  the  Amertea/n  Philosophical  Sooieiy,  March  4th. 


ON    IBONOLAD    SHIPS. 

BT  3.  J.  BJBBD,  S8<^,  CJI. 

Iir  Two  Pabts. — Pabt  II. 

|HE  changes  in  the  dispositions  of  armour  on  our  iron- 
clads are  also  important  They  chiefly  consist  in 
the  adoption  of  the  '*  belt*and-battery  "  system  for 
broadside  ships,  and  of  the  "  breastwork  "  system 
for  monitors.  By  means  of  these  improvements  the  vital  parts 
of  ironclads — such  as  the  region  of  the  water-line,  the  batteries 
or  turrets  in  which  the  guns  are  fought,  and  the  steering 
apparatus — are  well  protected ;  and  th«  horizontal  rai^e  of  the 
guns  carried  behind  armour  is  increased  so  as  to  give  them  an 
«  alUronnd  fire  "  instead  of  the  very  limited  range  possessed  by 
the  guns  of  the  TTomor  and  other  early  ships.  These  changes 
have  be^n  fttoilijkaitod  hy  the  tendency  of  late  years  to  redooe 
thei  number  of  the  gnns  ostittM,  waA  to  oonsid^i^^y  indreasf 
th«  p^wtt  of  each  gaiu 

Not  less  importsAt  a«e  the  ohftngiBa  made  in  the  etracture  of 


s  9UUmati^a  Jitirmd'iot  Ifay,  IMS,  p.  491. 
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our  reoent  iio&-cIad«9  for  bjr  these  ehangee  the  ehips  have  been 
made  efaronger  and  eafer  than  their  predeoeeaon,  while  thej 
.  have  proportionatei^  lighter  hnlle.  Ai  an  ezampley  the  caMe 
of  the  eaxly  iron-clad  JD^mcs  and  the  recent  iron-dad 
ImfineibU  may  be  taken.  Thej  are  of  nearly  eqnal  size ;  but 
while  in  the  D^ence  the  hull  weighs  3,500  tons  and  carries 
something  under  2,500  tons,  in  the  InviMciblet  a  hnll  weighing 
less  than  2,700  tons,  carries  more  than  3,200  tons.  What  is 
saved  on  hnll  can  obviously  be  put  into  armour ;  and  had  the 
Defence  been  built  on  the  improved  *'  bracket "  system,  she 
would  have  been  able  to  carry  twice  as  much  armour  as  she 
actually  does.  Structural  changes  of  this  kind,  combined  with 
the  changes  preriously  referred  to,  have  given  us  a  fleet  of 
powerful  and  handy  ships,  such  as  could  not  otherwise  have 
been  obtained ;  and  have  e£Eected  savings  in  expenditure  that 
may  be  roundly  stated  at  £100,000  per  ship  for  first-dass 
iron-dads. 

.  The  changes  recently  made  have  had  another  important 
effect*  which  as  yet  has  not  been  brought  into  prominence, 
although  it  deserves  careful  attention — vie.,  the  much  smaller 
straining  forces  short  ships  have  to  resist  on  account  of  their 
shortness  and  the  concentration  of  their  weights.  Careful  cal- 
culations show,  for  example,  that  for  some  positions  afloat  the 
Mimoicmr  may  be  strained  ihrte  times  as  much  as  the  BeUe- 
rophon;  and  yet,  to  say  the  least,  the  shorter  ship  is  as  strong 
to  resist  these  strains  as  the  larger  one.  Taking  the  greater 
margin  of  strength  of  the  short  sUp  into  account,  and  remem- 
bering the  rapidity  and  violence  of  the  changes  of  strain  in 
ships  pitching  and  tossing  at  sea— which,  as  it  were,  send 
woMi  of  strain  through  the  structure — it  will  be  evident  that 
the  shorter  type  is  ISkeiy  to  prove  more  durable  than  the 
longer,  in  addition  to  being  superior  in  other  respects. 

A  consideration  which  has  justly  had  much  weight  in  the 
reconstruction  of  our  Navy,  has  been  the  necessity  for  giving 
most  of  our  iron-clads  siul-power,  in  addition  to  steam-power, 
so  that  they  can  keep  the  sea  and  cruise  for  considerable 
periods.  This  has  also  had  much  to  do  with  the  larg^  adoption 
of  the  broadside  principle  in  our  ships,  as  it  is  better  adapted 
to  full-rigged  ships  than  the  turret  principle,  on  account  of 
the  fact  that  the  horizontal  range  of  the  guns  is  not  interfered 
with  by  the  rigging,  while  the  fire  of  turret  guns  must  be  to 
some  extent.    In  addition,  the  general  requirements  of  a  sea- 
going ship  can  be  far  better  met  in  broadside  ships.  The  turret 
principle  may,  of  course,  be  carried  out  in  rigged  vessels^  and 
has  been   applied  to  the  Cajptain  and  Monarch  with  much 
success ;  but  it  is,  in  our  opinion,  much  better  suited  to  ships 
without  masts  or  sails — such  as  our  recent  monitors — where 
the  turret-guns  have  an  all-round  fire.  These  monitors  are  not 
cruising  ships;  but  they  have  extremdy  large  coal  supplies, 
and,  on  an  emergency,  can  proceed  to  the  Mediterranean  or 
cross  the  Atlantic.  Wherever  they  go,  they  will  be  free  to  fight 
without  the  encumbrance  of  masts  or  spars,  and  without  the 
many  risks  in  battle  which  rigging  entails.   Proposals  to  equip 
monitors  of  the  American  pattern — which  is  entirely  different 
from  our  breastwork  system — as  sailing  vessels  have  been  made 
more  than  once;   but  they  have  not  been  adopted,  because 
sufficient  provisions  for  stores,  equipment,  accommodation,  &c., 
have  not  been  made,  and  (which  is  far  more  serious)  because 
such  vessels  would  run  a  great  risk  of  upsetting  when  under 
canvas,  on  account  of  their  deficient  stability  in  inclined 
positions.  Oareful  calculations  have  shown  this  to  be  the  fact. 
Iron-dad  ships  are  very  generally  believed  to  be  heavier 
rollers  than  unarmoured  ships,  because  of  the  loads  they  carry 
on  their  top  sides.    Facts,  however,  prove  them  to  be  steadier 
than  wood  line-of-battle  ships,  and  show  that  rainng  the 
weights  on  board  tends  to  make  ships  roll  less.    The  iron-dad 
two-deckers,  McigmUa  and  BoyMno,  are  the  steadiest  French 
iron-dads.    In  designing  some  recent  ships  at  the  Admiraltyi 
special  care  has  actually  been  taken  to  raise  weights  in  order 
to  make  the  vessels  steadier;  modifications  in  the  fbrm  may 
also  be  made  to  conduce  to  tUs  xesnlt 


The  burdens  of  armour  carried  by  our  ships  are,  of  couia^ 
large ;  and  though  our  iron-dads  are  caDed  firigates,  they  are 
really  heavier  and  larger  than  our  kugest  thre&<ledcers  wore. 
As  experience  has  been  gained  and  improvements  have  been 
madcb  we  have  gradnaDy  advanced  in  the  proportian  borne 
by  the  wdght  df  armour  to  the  total  weight  of  the  veeaol. 
In  the  Warrior  the  armour  weighs  less  tlm»u  one-ninth  the 
total  weight ;  in  the  BeUerophon  it  slightly  exceeds  one-seventli; 
in  the  Hercules  it  exceeds  one-sixth;  and  in  ^e  monitor 
Tkwnderer  it  considerably  exceeds  one-fourth.  In  fiust,  the 
Warrior,  with  a  total  weight  of  about  9,100  tons,  carries  only 
976  tons  of  armour ;  while  the  Thunderer,  on  a  rather  less  dis* 
placement,  carries  2,370  tons  of  armour  on  sides,  turrets,  and 
decks.  The  monitor,  as  was  said  above,  has  no  masts  or  sails, 
and  is  of  only  moderate  speed  as  compared  with  the  Warrior, 
both  of  which  causes  hdp  to  increase  the  proportionate  weight 
of  armour. 

The  limit  of  thickness  in  armour  has  not  yet  been  reached. 
Beginning  with  4^-in.  plates,  we  have  in  ten  years  reached.l4-in., 
and  may  go  on  to  20-in.,  or  even  24p-in.  plates — ^by  means  of  im- 
proved arrangements  ngt  yet  divulged — without  makiag  iixm- 
dads  of  extravagant  sizes.  In  fieust  the  dimensions  required  fisr 
ships  to  carry  the  maximum  thidrness  mentioned,  need  not  exceed 
those  of  ships  we  actually  possess.  At  present  our  strongest 
ships  are  impregnable  to  the  heaviest  guns ;  and  as  we  can, 
when  necessary,  about  double  the  thickness  of  their  armour,  it 
becomes  very  doubtfal  whether  gxma  will  soon  be  produced 
capable  of  beating  the  armour  out  of  the  fidd*  It  is  mudi 
more  probable  that  ramming  and  other  modes  of  attack  wzD 
take  Uie  place  of  artillery. — Lecture  ddivered  hefore  the  Boyai 
ImtiMion. 


NICOTIANA  MAOEOPHYLLA. 

|E  would  call  the  attention  of  thom  interested  m 
scientific  horticulture  to  the  iUustratioa,  on  page 
467,  of  the  above  plant.  The  speoies  is  one  which, 
besides  being  a  handsome  gsfden  plant,  has  a 
certain  economic  value  abroad,  being  rather  extensivdy  used  in 
Qermany  for  the  manufacture  of  a  superior  variety  of  tobaooo. 
It  grows  to  the  height  of  four  or  five  feet ;  and,  bong  crowned 
with  beautiful  purple  flowers,  it  is  a  plant  whidi  may  with 
great  advantage  be  grown  in  beds  or  in  isolated  groups.  The 
seed  may  be  obtained  from  Messrs.  Dick  Baddyffi)  &  Co.,  the 
eminent  seedsmen  of  Holbom,  at  a  sum  so  small  as  to  be 
almost  nominal. 
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Bootoh  Silver.  Mines. — ^The  Mining  Jowmal  atetes  tbat  tiie  aaflient 
silver  toines  on  the  Baihgfrte  Hflis,  which  bx9  iataieted  abeoft  thzisa 
miles  from  the  town  of  Bathgate,  have  been  lewed  by  Mr.  Henzy 
Aitken,  oodmaster,  FaDdrk,  t^m  the  Earl  of  Hopetoim.  These 
were  worked  for  many  years  by  King  James  YI.  of  Scotland, 
owing  to  a  want  of  proper  machbiery  at  that  period,  the  yidd  did  i 
pay  the  working.    The  king,  it  is  stated,  brought  a  great  immber 
skilled  workmen  from  Germany,  who  explored  the  hSu,  wrooglit 
ore,  and  extracted  from  it  ailyer  and  lead,  the  latter,  however, 
^^reatest  in  quantity.    Seyeral  small  nuggets  of  gold  haTO  tXao 
fonnd  on  different  oooadons.    Silver  pieoes,  coined  from  tiie 
of  the  mines  dmring  the  period  when  Linlithgow  was  the 
roydty,  are  still  extant.    The  place  where  the  metal  was 
smelted  is  to  this  day  called  Silver  Hill,  and  the  fium  on  wbldi. 
qnarries  or  mines  exist  is  called  the  Silver  Mine.    For  many 
vein  was  lost,  bat  aboat  six  or  seven  years  ago  annmberof 
belonging  to  Bathgate  snbscribed  money  and  recommenced  o]_ 
They  found  ont  part  of  the  lost  workings,  and  dso  came  npon  a 
vein  of  silver,  which  nms  downwards  through  limestone  rook. 
qnaatifiy  of  ore  extracted  on  that  occasion  was  worth  about  J&30 ; 
the  whole  of  it  was  taken  away  in  the  shape  of  specimens  and 
piece  ornaments  by  gedogists  and  others.    The  gentlemen  vsfoExed 
were  advised  to  trace  this  vein  until  it  went  through  the  limmatomi 
rook ;  bat,  in  oonseqaenoe  of  peenniaxy  diffiodtiss»  the  worldii^  wese 
abandoned.    It  is  believed,  however,  that  through  the  sneccy  of  Mr. 
Aitkea  the  salyeot  will  now  be  HhMoi^tfy  Investigatsd,  and  tba  Talas 
of  the  mines  propel^  asoertaiasd. 
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REVIEWS  OF  BOOKS. 


htdwrt  KoU$  fw  Chemical  Students,  Bj  Edward  Fkav klasd, 
F.R.8.,  Profenor  of  CbemMtrj  in  the  Bojal  School  of  Hsnea. 
YoL  I,y  Inorganic  Chemiftij.  2od  edition.  London: 
Van  Yoont.     1870. 

WE  are  glad  to  see  that  Dr.  Franklaad,  in  bringing  oni  a  ' 
new  edition  of  bis  eiedleni  Notes,  has  divided  ^  work 
into  two  parte,  corresponding  to  the  inorganic  and  organic 
difisions  of  the  science.     To  the  great  mass  of  stadente  this  , 
amuigement  will  be  a  boon.    The  alteraliow  in  the  pre-  | 
sent  edition  are  not  nnmerons,  bat  such  ae  the^  are  we  maei  . 
confess  that  they  appear  to  ns  to  be  in  the  right  dimction.  • 
Notably  would  we  point  to  the  fact,  that  Cmm  Brown's  graphic  • 
fbrmnlaB  hare  been  deprived  of  their  circles,  for  it  leade  ns  to  a  . 
hope  that  in  the  third  edition  they  may  be  improred  out  of  . 
eziatence.    We    certainly,    contrary    to    Dr.  Franldand  and  | 
other  high   authorities,    deprecate    the   employment  of    the  '■ 
species    of  diagrammatic    guesswork    involved    in    the  nse  , 
of  graphic   formuls.      We  believe   that    its  influenoe  over 
the    student    is  as  irresistible   as  it  is  pernicious,   and  we 
troet   that    ere  long    the  development  of  a    more  positive 
school  of  chemistry  may  lead  to    its  banishment   from  our 
books.    Apart,  altogether,  from  the  fact  that  chemical  bodies 
undergo  their  metamorphoses  in  a  definite  relation  to  certain 
figures  which  represent  weight,  we  know  nothing  of  atomic 
constitutioo,  and  inch  a  thing  as  an  atom  is  just  as  great  an 
impossibility  as  tbe  idea  of  a  big  wall  limiting  space  aud  closing 
in  the  universe.     Indeed,  tbe  dogmatism  of  certain  chemists 
on  this  question  reminds  us  of  the  curious  archetype  plans 
which  some  biologists  would  have  us  believe  a  creator  set  before 
him,  lest  he  might  make  a  mistake  in  cutting  out  the  manifold 
patterns  of  animal  life.     Such  things  result  from  giving  a  false 
realism  to  mere  dreamy  and  pleasant  speculation ;  but  they  are 
out  of  keeping  with  true  philosophy ;  and,  with  the  help  of  a 
little  more    positivism,    the  stndy    of  phenomena  will  soon 
drive  the  graphic  formuke   into  the  ''curiosity  shops"   of 
chemical  science. 

The  Mammalia  of  MaBBachu§ett$,  By  J.  A.  Allsn,  Cambridge 

(U.8.A.)  XJnivenity  Press. 

THE  Museum  of  Comparative  Zoology  of  the  Harvard  Col- 
lege hae  from  time  to  time  published  in  its  Bulletins 
various  valuable  contribations  to  zoology,  but  none,  we  think,  is 
more  creditable  to  the  University  than  the  excellent  catalogue 
of  the  Massachusetts  mammals  now  before  us.  It  is,  we  believe, 
the  fiaust,  that  the  local  American  naturalists  have  paid  more 
attention  to  the  birds  than  to  the  mammals  of  tbe  State  in  ques- 
tion, and  though  one  or  two  previous  local  lists  have  been  pub- 
lished, there  was  still  much  work  to  be  done  towards  the 
formation  of  a  complete  fauna,  snch  as  that  which  Mr.  Allen 
has  published.  Our  eulogy  of  this  work  may  seem  overdrawn 
by  those  who  are  familiar  with  the  usual  nature  of  local  lists  of 
animals.  But  we  would  remark  that  tbe  present  is  quite  an 
exceptional  volume,  for  it  is  in  great  measure  a  philosophical 
essay  on  some  of  the  causes  which  influence  tbe  distribution  of 
animals ;  and  the  author  is,  above  all,  a  man  who  abominates 
the  mere  new-speoiee-hunting  naturalist.  We  commend  the 
following  observations  of  Mr.  Allen's  to  the  notice  of  some  of 
those  who  cannot  admit  varieties  : — 

**  I  can  hardly  avoid  a  word  or  two  in  reference  to  the  spirit  wbiofa 
eridently  inoites  many  soologiets  in  their  researohes.  I  refer,  of 
coarse,  to  that  eageraoes  for  describing  new  speoiee  so  patent  in  all 
their  pablioatioos — an  influenoe  highly  derogatory  to  the  adyanoement 
of  sotentiflo  knowledge.  It  tends  to  divert  attention  from  each  a 
oritioal  etady  of  those  species  living  in  the  naturalist's  immediate 
vicinity  aa  will  alone  acquaint  him  w^lAi  the  amount  of  vaciatipn  a 

species  may  be  expected  to  present The  inquiry  with  many 

nataraliits  respecting  donbtfiU  speoimens  seems  rarely  to  bo  whether 
they  may  not  be  referred  to  some  already  known  species,  and  the 
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known  aOy  aoeoidiB^ 

Imiratihm'  are  not  they  n^fkoiemUv 
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These  remarks  an  a  sort  of  indication  of  the  sterling  quali- 
ties of  this  fanna-woik.  All  through  the  book  the  same  high 
philoeophic  tone  exist* ;  each  specific  name  being  the  heading 
of  a  little  chapter  on  the  peculiar  Tariation  of  the  species  de- 
scribed. Under  the  Section  Mudelidm  we  find  some  very  valu- 
able eoOeeied  information,  anent  the  singular  metamorphoas  of 
colour  seen  in  the  case  of  certain  fur-bearing  mammals. 
AltogetiMTy  this  liet  is  a  rery  model  for  future  zoologists. 


amd  DieiOMes  of  Ifte  Teeih,    By  Hxxkt  Skwill, 


MJLC.S..  Ti  1}.3» 


Clinnshill.     1870. 


MB.  SEWILL  18  probably  a  wy  intelligent  and  skilfial 
practical  dentist^  bat  he  is  a  very  poor  logician,  and  he 
seems  to  be  devoid  of  that  posrer  of  associating  together  a  large 
nomber  of  facts,  which  is  ao  essential  to  the  filming  of  just 
and  unimpeachable  condasione.  In  this  little  brochure  of  hie, 
he  gives  us  some  adminble  illustrations  of  the  deformities 
arising  (a)  from  embryMae  abnormalities  of  the  manUa  and 
pre-m axilla,  (b)  firam  certain  abnormal  growths  of  the  permanent 
teeth,  and  (c)  from  ii^ury,  such  as  bums  of  the  neck,  which 
draw  the  inferior  maxilla  downwards  and  forwards.  He  further 
explains  rery  clearly  soma  of  hh  own  ingenious  methods 
(methods,  too,  which  hvm  been  successful)  for  preventing  the 
second  class  of  deformity.  In  all  that  he  says  on  these  points 
we  give  him  every  praise.  But  when  he  attempts  to  philoso- 
phize on  the  causation  of  facial  neurslgia,  he  falls  into  a  vul- 
garity characteristic  of  an  inferior  order  of  dental  surgeons,  and 
tries  to  assert — for  his  amsamAnsve  heneath  serious  criticism 
— that  £ftcial  neonlgia  is  slniost  iiimwfely  the  result  of 
decayed  teeth.  We  could  have  wiriied  that  Mr.  Sewill,  for  his 
own  sake,  had  avoided  a  problem  tte  most  difficult  of  solution 
in  the  whole  range  of  sstiology,  and  we  cannot  but  say  that 
his  reasonings  on  the  question  are  amusingly  suggestive  of 
the  Medicis^  fnaigre  lui.  For  all  that  we  have  said,  however, 
Mr.  Sewiil's  Uitle  book  vrill  be  found  a  useful  addition  to  the 
literature  of  its  subject. 
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Beokflrohes  anr  le  ^st^me  Ut^ral  da  Nerf  pneuQX>(pMtriqaQ  dee  Pois- 
oQiiB.  B^snm^  d'Anatomie*  Par  le  Bootenr  J.  S.  Fort,  Profeeseur 
libre  d'Anaiioime.    Ayeo  73  fignxes  dans  le  texte.    Paris.  Dolahaye. 


CORRESPONDENCE. 
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It  i»  dktiaef }j  to  be  borae  to  nund  tlmC  we  do  nol,  by  iawrixnfg  letten,  eonvey 
mvy  opinioii  J^Tovrabla  to  tiieir  ooataato.  We  open  oar  eidiuiuis  to  all,  without 
leMiiaff  to  aoj ;  ead  tlam  Btippl/  %  eben&el  for  the  publioation  of  opinioM  of 
aU  •heaei. 

Vo  noUoe  whatever  will  be  tricoD  of  eaonjinoac  eommimioationB. 

We  eaanot  imdertake  to  letoni  rajeeted  eommnoieatioiiB. 


Ksw  LiYixa  OoBJOis.— From  Wu.  S.  Ksnt,  F.L.S.,  F.BJiI.S.^ 

Ste»«— In  Itfae  last  wBek's  ntimber  of  your  jotimal,  and  imder  the  above 
headmg,  a  Bpeoies  of  Madrepore  is  described  by  Mr.  P.  H.  Gosse, 
F.B.8.,  as  new  to  soienoe,  under  the  name  of  Paracyathus  nohiUs.  A 
fine  series  of  living  specimens  of  tMs  coral  were  ezbibited  by  Mr. 
Slngr  at  tiie  meeting  of  the  Zoologiosl  Society,  held  on  the  26th  of 
April  last,  and  on  which  oooasibn,  my  opinion  being  asked  concerning 
theai,  I  eBpgpcssed  my  belief  that  the  species  was  the  BalwnophylUa 
vemicwria  of  Milne  Edwards  and  Haime,  a  form  of  frequent  occur- 
renoe  ia  the  Mediterranean. 

To '  precisely  define  a  species  of  coral,  it  is  necessary,  however,  to 
divest  it  of  lUl  the  adherent  organic  matter,  when  the  characters  of 
tlia  traa  akaUbaOf  or  oorallitm  become  deariy  appavent.  A  i^>ecimen 
hnring  been  placed  at  my  disposal,  I  anbrnitied  it  to  the  necessaijr 
trnaiiiiieiil,  and  it  was  then  dear^  ahown  theA  my  first  surmises  were 
noi  withont  ieuadation. 

Wilh  all  defsrenoe  to  Mr.  Gk>see'8  extensive  knoi^edge  of  our 
Thifieimh  nenHMscaL  f onning  Zoantharia  or  Aetinidv,  he  has  evidentlj 
fiaUen  into  error  regarding  the  stmotiiire  and  affinkiee  of  the  species 
he  has  jmt  called  attention  to.  In  the  first  place,  by  referring  it  to 
tlie  genns  Paa-aeycBthuBy  he  places  it  in  the  £amily  TnibinolidflB,  of  the 
ooetilon  Madreporcuria  aporosa,  whose  repreeentatives  are  characterised 
by  the  dense  and  non-potoiis  etmetnse  of  their  coraUam ;  while  this 
Bp«eieB,  aa  is  appaBsnt  en  the  most  superficial  examination,  belongs  to 
iitA  group  known  as  the  Madreponma  peif orate,  ot  corals  which  aee 
almoet  entixelj  oomposed  of  a  porous  or  reticnlate  general  tissne  or 
**  soleieBchyma  ;*'  and  even  if  the  epeoiea  did  belong  to  the  first-men- 
tioaud  group,  the  characters  of  the  oolomella  and  so-called  pallules  of 
Ifr.  Qoeeo  wonld  entirely  forbid  its  being  referred  to  the  genns  Para- 

HsKving  had  the  privilege  of  studying  Milne  Edwards's  type  speci- 
rnena  ef  Bakmophyllia  verruoaria  in  the  Paris  Mutenm,  and  having 
also  identified  c^ieeimene  preasrved  in  the  British  Mnsenm  as  belonging 
to  tha  same  epee&es,  the  great  asdlarity  existing  between  them  and 
tha  fom  recently  odOeeted  and  brought  te  England  alive,  I  believe, 
for  the  first  time,  by  Mr.  King,  stmok  me  most  forcibly,  and  my  at- 
tontion  having  bean  directed  to  Mr.  Gosse's  article  in  your  last  week's 
nmnber,  I  hasten  to  eecuie  more  speoimemB  for  comparison,  and  have 
honoe  new  before  me  a  series  of  some  fifty  or  sixty  individuals,  a 
quantify  which,  although  not  absofaitely  indispensable,  greatly  faoili- 
tattoir  one  in  fennfaig  a  oonect  appreoiation^f  the  affinities  and  degree 
of  ^aviation  of  a  species. 

Sa!ltmop\ifttia  V6rr%icwiti,  in  aeooirda&oe  with  Milne  Edwards,  may 
Ito  deeoribed  as  fodows :— - 

• '  Coralkm  eheit,  straight}  eomprcased  superiorly ;  attached  by  a  base 
eqaalUng  at  leaat  the  aise  of  the  calyx.  Epitheca  extending  only  half 
w«j  vp  its  height.  Go«t»  moderaMy  fine,  crowded,  subvermioellate. 
CMjTK.  mraally  oval,  and  having  the  form  of  a  figure  of  8,  in  conse- 
qnoBee  ot  the  preseing  in  of  the  shorter  axis.  Calicular  fossa  large 
asKd  deep.  Cdumella  well  developed,  the  surface  plane,  finely  spongious, 
foxmed  of  slender  trabiotdar  lamell».  Septa  not  exsert,  forming  five 
eyelee  ;  the  divergence  of  the  last  cyde  not  very  oonspicuous,  slightly 
ofwwded,  slender,  kicHaing  to  ooalesce  exterioriy,  those  of  the  first 
ovdera  having  their  edges  eub-entire  oar  very  finc^  denticulate ;  the 
vemalBisg  ones  perforate  and  lurvii«  their  edges  irregularly  creaate. 
Hmght,  15  millimetres;  long  axis  of  the  calyx,  15;  shorter  axis,  7; 
aqy&  ef  eaKeidar  fSeesa,  6.     Habitat,  Corsica. 

Tbere  is  not  a  einf^e  character  in  tiie  above  •^description  that  pre- 
ehadlea  Ifr.  Ckisse's  form  from  being  asaeoiated  with  it.  The  species  is 
eittienely  liable  to  variation,  as  is  instanced  in  the  number  of  ^>eei- 
BBona  now  before  me ;  eome  having  their  oaliees  elliptical,  and  being  of 
ttrifenu  rise  -f rem  the  suxmnit  to  the  base,  and  others  being  droular 
aad  tapwkig  rapidfy  towarda  their  point  of  attachment.  In  the  de* 
t^elopment  of  the  coltunella  the  individnala  also  vary  immensely,  in 
flowsa  apeeiBiene  this  regien  ooeupyiDg  more  than  one  half  of  the  area 
4fi  fh#  eslienlar  fossa,  and  in  otiien^etag  reatrioted  to  simply  a  smaU 


1  By  e  postal  accident  this  letter  waa  received  too  late  for  insertion  in  onrlaat.— 


fascicle  of  trabioulac  lameUo.  The  depth  ol  the  <H3'<tnlfvr  fbsSa  is  alae 
liable  to  variation,  in  many  instances  being  shallow,  and  in  others  of 
oonriderahle  depth.  The  devourment  of  the  epitheoa,  again,  caamot 
be  made  use  of  as  a  diagnostic  specific  character ;  for,  although  pzeseat 
in  the  minority  of  instances,  it  frequently  happens  that  itiaaltogetSier 
rudimentaiy  or  absent. 

One  of  the  most  striking  pmnts  in  this  supposed  new  speeies  of 
coral  is  Mr.  Grosse's  description  of  the  *'  Pahiles,"  or,  I  pcesiime,  the 
pali.  He  describes  these  as  springing  from  the  columella,  joining  the 
"plates"  septa  of  the  third  cyde,  and  then  sending  out  lateral 
branches,  which  join  those  of  the  iouzth  oyole.  He  has  evidently  here 
entirely  misunderstood  the  significance  of  the  phenomenon  he  describes ; 
these  pali  are  almost,  entirely  unknown  in  the  Madreporaria  perforata, 
and  when  they  do  occur  in  any  group  of  corals  whatever,  ,they  are 
structures  altogether  independent  of  both  the  columella  and  septa. 
What  Mr.  Gosse  has  observed  is  a  character  which  isolates  the  Eup- 
samminad  (with  the  genus  Balanophyllia  included)  almost  entirely  from 
all  the  other  corals ;  this  is,  the  tendency  of  the  later  developed  septal 
cycles  to  assume  a  divergent  and  arcuate  form,  which  brings  them  in 
contact  with  septa  of  preceding  cycles,  with  which  they  cc^esce,  and. 
then  proceed  with  an  uninterrupted  course  to  form  a  junction  with  the 
columella.  A  figure  of  this  species,  B.  verrucaria,  here  under  discus- 
sion, is  given  by  Milne  Edwards  in  his  *'  Monograph  des  Eup^ammides" 
(Ann,  des  8c.  Nat.^  t.  x.,  pi.  1,  fig.  6,  6  a,  1848) ;  and  tiiough  the  septa 
are  more  slender  in  the  specimens  from  the  French  coast  than  .in  the 
Corsican  one  he  figures,  it  is  evident  that  they  ore  mere  local  varieties 
of  the  same  form,  modified  by  certain  external  conditions,  and  by 
comparing  a  large  series  it  is  easy  to  reduce  all  to  the  same  type ;  but 
even  in  this  respect  the  amount  of  variation  is  far  less  considerable 
than  what  obtains  in  Caryophyllia  cyathus  of  the  same  seas,  and  with 
which  the  Caryophyllia  Smithii  of  our  own  coasts,  and  also  C.  horeaXis 
of  the  Shetland  seas,  has  been  ably  shown  by  Dr.  Duncan  to  be  abso- 
lutely identical.  Apologising  for  this  intrusion  on  your  valuable 
space,  I  remain,  Sir,  yours  very  truly, 

British  Museuan^  May  14.  Wx.  S.  KsNT. 

P.S.  I  may  add,  that  a  fine  series  of  this  handsome  species  of 
Balanophyllia  is  now  exhibited  in  a  living  condition  in  the  aguaria 
of  the  Zoological  Gardens. 


FLieHT.—FiGUBX  OF  8  Wavx  Thbokt  of  WiNo  MomtBKTe. 

Sis,*— In  the  ProceediTigs  of  the  Royal  Institution  qf  Great  BritoMi 
for  March,  1867,  Dr.  J.  Bell  Fettigrew,  F.B.S.,  the  diatinguii^ed 
curator  of  the  Museum  of  the  College  of  Surgeons  of  Edinburgh,  an- 
nounced the  startling  discovery  that  all  wings,  whether  those  of  the 
insect,  bat,  or  bird,  were  twisted  upon  theinselves  structurally,  and 
that  they  twisted  and  xmtwisted  during  their  aotion-^that,  in  short, 
they  formed  mohile  helices  or  screws.  In  Juno  of  the  same  year  (1867) 
Dr.  Fettigrew,  following  up  his  admirable  researches,  read  an  elaborate 
memoir,  "  On  the  Mechanum  of  Flight,"  *  before  the  linnean  Society 
of  London,  in  which  he  conclusively  proves,  by  a  large  number  of  dis- 
sections and  experiments,  in  which  he  greatly  excels,  that  not  oidy  is 
the  wing  a  screw  gtrncturally  and  physiologically,  but,  further,  that 
it  is  a  reciprocating  screw.  He  shows,  in  fact,  that  the  wing,  during 
its' oscillations,  describes  a  figure  of  8  track,  similar' in  some  respects 
to  that  described  by  an  oar  in  sculling.-  This  holds  true  of  the 
vibrating  wing  of  the  insect,  bat,  or  bird,  when  the  bodies  of  theee 
animals  are'  artificially  fixed.  When,  hpwever,  tiie  creatures  are 
Liberated,  and  flying  at  a  high  horizontal  speed,  the  figure  of  8,  aa  he 
points  out,  is,  curiously  enough,  converted  into  a  wave  track,  from  the 
wings  being  carried  forward  by  the  body,  and  from  its  consequentiy 
never  being  permitted  to  complete  more  than  aliingle  curve  of  the  8. 
This  is  an  entirely  new  view  of  the  structure  and  functions  of  the 
wing,  and  one  fraught  with  the  deepest  possible  interest  to  the  aero- 
nautical world.  It  promises  to  solve  everything.  Dr.  Pettigrew's 
remarkable  discovery  has  received  an  unlooked-for  confirmation  within 
the  last  few  months  at  the  hands  of  Professor  Marey,  of  the  College 
of  France,  Paris.  This  gentleman,  who  has  acquired  great  celebrity 
for  his  improvements  and  dexterity  in  the  use  of  the  Sphymograph, 
has  succeeded  in  causing  the  wing  of  the  insect  and  bird  to  register 
their  own  movements,  and  has  established,  by  an  actual  experimentum 
crucis,  the  absolute  correctness  of  Dr.  Pettigrew's  views.  Professor 
Marey 's  mode  of  registering  duiplays  much  ingenuity^  and  is  briefiy  as 
foUowB.  A  cyHnd«  revolving  at  a  given  apeed  is  enveloped  by  a  sheet 
of  thin  paper  smeared  with  lampblack,  and  to  this  the  tip  of  the 
rapidly-vibrating  wing  of  the  insect  is  applied  in  aaeh  a  manner  as.  to 
cause  it  to  brush  out  its  track  on  the  blackened  paper,  which  it  readily 
does.  A  similar  result  is  obtained  in  ttm  liird  by  fixing  a  registering 
apparatus  to  the  wing  and  causing  the  bird  to  fly  in  a  chamber.  In 
this  case  the  registering  ap|)aratus  is  connected  with  the  cylinder  by 


>  Thia  memoir,  which  ia  iUoatrated  by  nearly  100  oriftaal  figorca,  ia  pviMiahed  in 
VoU  zxri.  of  the  gVamertteiiaof  Um  Society. 
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8GIBNTIFI0   OPINION. 


Clbqr>^  UfO. 


1 


flf  dilifliito  wim,  mad  ihb  mghiwiiif  fa  cflMed  bj  aMOM  ol 
uimiiiiuilj.  In  bolli  mam  iha  /igure  of  8  amd  waive  movement,  oii- 
fiiMllj  daamibed  by  Pr.  PitUgiwr,  an  iaitlif ollj  nprocbioad.  It  u 
dUBaott  to  forawo  wbat  nesi.  Th*  wftj  of  »  wing  in  tlie  air  haa 
ragatdad  mi  a  phynoloficil  poiila  of  great  mafliiif wk ; 
wcfl  it  mi^  be,  aaee  aooM  iaaaeU  (the  eoaunon  i^,  for  esaaple) 
Tflbnte  ilMir  wmga  aft  the  almat  inooBOMvable  ^eed  of  800  efcrolEaa 

k,  18,000  traiea  in  a  ninnte  1 

I  am,  Sr,  yours,  Ae.^  JvnmJL, 


I 


SuvBAT  Lbctubs  Socixtt. 


Sib,— Aa  the  Imml.  tzeaaorer,  and  one  of  the  earlieat  pfonoten  of 
this  aoeielj,  I  tnut  yon  will  allow  me  to  aay  a  few  worda  to  pzerent 
aiaeoneeption,  which  the  artiole  on  cmr  aomaij  in  this  weelfa  number 
win  be  apt  to  ersate  with  many  of  your  isadsrs  who  may  not  be 
aeqnainted  with  our  origin.  I  think  yon  moat  hare  been  led  to  oon* 
foae  na  with  another  and  psrfeotly  distinct  body  called  the  "  Chnioh 
el  lYogrGss,'*  whose  mottres,  howerer,  aa  little  duaciyo  to  be  impogned 
aa  thoae  of  the  f oonders  of  oar  society.  So  far  from  baring  ever  oon* 
templated  ^giving  some  sort  of  peendo-religioas  character"  to  oar 
nMwfings  *'  ^  opoiing  them  with  a  prsyer,  or  a  hymn,  or  aomething 
of  that  kind,"  the  TSty  idea  of  oar  socief^  acoee  ficom  iha  objection  of 
ssTcral  gentlemen,  wdl  known  and  of  high  repute  in  the  soientUlo 
worid,  to  anything  like  soch  a  pretence  aa  cloaking  lectozes  on  soianoe 
or  knowledge  vnder  the  name  of  a  religioas  senioe,  or  to  register 
ihemselTea  as  an  association  for  religioaa  '*  woiahip,"  to  esoape  pains 
and  penalties,  which  many  errooeoasly  snpposed  siudi  a  society  aa  oars 
might  be  soljected  to  unless  so  registered.  Oar  preUminaiy  pro- 
speotos,  of  which  I  endoee  a  copy,  dated  so  far  back  as  Febroaiy, 
1809,  expressly  stated  that  the  deliTeiy  of  leotoxes  on  •'  science— 
physical,  inteOectaal,  and  moral— hirtofy,  and  Hteratore,"  was  the 
parpose  of  the  society ;  that  it  would  be  *'  the  desire  of  the  socisty  to 
make  the  lectozes  thoroughly  interesting,  with  the  view  of  aUraeting 
even  those  of  the  eommvinity  who  would  otherwiee  pate  the  whole  or 
the  greater  portion  of  the  day  in  idteneee,  or  in  frivolous  amd  unprofit- 
able pursuite;"  wbSa  we  added,  **No  infringement  of  the  Act  of 
Fteliament  for  prerenting  abuses  on  Sundays  is  contemplated— earnest 
instruction,  and  not '  entertainment'  or  '  amueement,'  being  the  main 
oljeot  whioh  the  society  will  hare  in  view."  Yon  haTe  kindly,  but 
most  Justly,  testiiled  to  our  hnTing  kept  to  what  was  but  the  original 
intention ;  and  I  trust  this  letter  will  satisfy  your  readers  who  are  not 
illready  members  of  our  society,  but  whom  we  shall  cordially  welcome 
if  th^  join  us,  that  our  "  motives  will  bear  inquiry  into,"  and  that 
our  **  aoUerement,"  whaterer  its  present  worth  may  be,  is  not  due  to 
any  "unworthy  influences."  Our  great  object  has  been,  while  pro- 
testing against  bitter  and  irrational  Sabbatarianism,  to  steer  dear  of 
theological  disputes  and  wrangles ;  to  be  able  honestly  to  say,  "  what- 
ever your  creed  may  be,  come  to  our  lectures ;  we  lecture  en  subjects 
which  are  of  interest  and  of  use  to  the  whole  world ;  and,  aa  fisr  aa 
possible,  we  avoid  touching  upon  those  questions  which  are  b$yond 
man's  power  to  grasp,  and  whioh  for  hundreds  of  years  have  only 
developed  intense  feud  and  bitterness,  well  known  under  the  name 
of  "  odium  thedogioum."        I  am.  Sir,  yours  faithfully, 

May  21st,  1870.  Wm.  Hxkbt  DoxviLLn. 

Permit  me  to  add,  Professor  Bladde  did  not  require  the  aid  of  a 
glass  of  beer,  aa  yon  seem  to  intimate.  Our  sode^s  hospitality  was 
restricted  to  n  glass  of— I  venture  to  hope,  pure  and  wholesome — 
water. 


Onux  jx  MJLxnjL  CiOABa. 


SzB,— Errors,  however  trifling,  are  always  worth  correcting.  In 
your  "Answers  to  Correspondents"  of  26th  January,  Vol.  iii..  No.  65, 
yon  state  that  opium  "  is  said  to  be  in  Manillas"  (cigars).  Those  who 
entertain  this  absurd  opinion  oan  have  but  little  idea  of  the  cheapness 
of  tobacco  here  and  the  high  value  of  opium.  It  would  never  pay  to 
mix  this  drug,  even  in  small  quantities,  with  our  exoeUent  tobaooo^ 
whioh  certainly  needs  no  sudi  addition. 

Yon  may  confldently  state  that  nothing  is  used  to  heighten  dther 
the  strength  or  flavour  of  the  "  weed"  here. 

Your  obedient  servant, 

A  BssiDSirT  nr  Maxzla.  (not  ICaaiKa)  vob 

XXABLT  iO  YSABS. 

JfanOa,  11th  JUa/rch,  1870. 


On  BlCTCLlBM, 


I 


I 


Sib,— Ihe  question  whidi  I  proposed  and  Hr.  Barkas  endeavours 
to  dude,  is  sMdicd  advice  verstu  toleration.  I  advocated  the  latter, 
and  it  is  a  pity  that  athletes  do  not  more  often  practise  it.    Not  for 


zv  Coax.  8HALi&.^l^rom  T.  P, 
Bavkas,  F.GJ3. 


would  I  widi  to  asMst  thai  tdeiaiiuii  is  n  perfect  aobeti* 
tote  for  soond  medicd  advioe ;  but  it  is  in  many  cases  far  more  easily 
attainable  (instsaoe  the  case  of  smoking,  a  point  on  whioli  nnmeroue 
piiysiciana  are  ignovantly  dogmatic),  and,  moreover,  in  nlne^-nine 
cases  oat  of  a  hundred,  it  ia  the  ra^j  tidng  that  would  be  xeoom- 
■ii^wi^lfm  iiy  1^  medical  man. 
I       I  am  stai  at  a  loss  to  nnilei  stsinl  what  Mr.  Barkas  meaaa  by  **long 
-  joam^ys."    It  wodd  seem  that  he  eaDs  a  Journey  long  when,  at  the 
I  end  of  it,  yoor  tsmperatnre  is  somewhat  raised,  your  faonlties  dim, 
and  yonr  hand  unsteady ;  or,  aa  valuable  substitutes  for  sodi  tests, 
various  ddi^itfd  functions  of  n  smdicd  man,  e.  9.,  bowing  politely 
1  to  your  pataente,  or  taking  out  thsir  ^yes.    Mr.  Barina  might  as  weD 
be  writing  against  horse-riding.    He  appears  to  think  that  no  vdiide 
is  or  can  be  nadnl  in  the  way  of  pleasuie,  qoite  apart  ttamk  budneas  ;' 
and  that,  though  yon  may  be  able  to  go  two  hundred  mflee  in  four 
days  on  the  bleyde,  yet  the  instrument  is  of  no  nse  for  long  jonmeyss 
unless,  at  the  end  of  it,  your  temper  at  uie  and  faculties  generaUy  (in- 
dnding,  I  iirosumn,  yoor  eapahili^  of  bowing  b]and][y  and  taking  out 
eyes)  are  the  aame  aa  if  yon  had  been  rwdiuing  elegantly  in  a  q^adoua 
chaiiot.    Everything  to  ita   proper  use.    Bkqydes  were   made  for 
pleasure  trips,  not  for  a  phydoian's  proCessiond  visEts ;  and  if  they 
have  no  right  to  parade  a  doable  qualiflcation,  they  are  not  the 
sterling  on  that  aeooont.  I  am,  Ac, 

May  28.  Bictclzbt. 


ABDinOVAZ.  DUOOT 


SiB,^I  have  reedted  from  Meesn.  Taylor  and  Campbdl,  who  axe 
working  miners  in  West  GrsmUngton  OoUiery,  Northnmbedand,  two 
consignmsBtB  of  foesHs  foond  by  them  in  the  eoal  shale  of  C^amlington 
and  Newdiam  coDieKies.  Meesn.  Tsylor  and  OampbeO,  both  of  whom 
take  a  deep  and  intsOigSBt  intsrest  in  the  sto^f  of  OadKnnf eroos 
palmontdogy,  bdong  to  that  eomparativdy  limited  number  of  working 
men  who  are  a  credit  to  their  order;  and  who,  notwithstaading  the 
laboriousness  of  thsir  daily  worir,  And  time  to  diaoover  and  stady  the 
wonderf  d  treasures  that  lie  buried  in  the  enmt  of  the  eartii,  and  that 
are  entirely  negleoted  by  the  great  migoniy,  not  only  of  their  leOow- 
workmen,  but  of  the  repatecDy  educated  of  the  human  raee. 

Mr.  Taylor  has  been  kind  enough  to  forward  me  for  ewaminstinn  a 
very  beaotifd  spedmen  of  Acrdepis,  found  by  lum  in  the  cod  shsle 
of  the  colliery  in  which  he  worka.  The  specimen,  dthoQgfa  not  aom- 
plete,ia  tolerably  perfect;  the  length  is  8 in.  and  its  extnom  widtii  is 
84  in.  The  head-bcnea  and  jaws  are  wdl  expoeed,  and  the  operonlar 
plates,  mandibles,  and  maxillary  bonea  bear  the  tobersdar  maxkinga 
that  are  so  characteristic  of  Acrdepis.  The  sodss,  whidi  are  sosi- 
tered  about,  are  venrnnmerous,  and  have  the  weO-deflned  peoaliarities 
of  the  seales  of  Acrdepis,  dthongh  the  ridges  and  grooves  on  tiie 
seales  are  somewhat  flnier  than  are  those  of  ordiaaxy  spedmena  of 
flshee  of  that  genus.  In  point  of  flnenews  the  markings  axe  notudShs 
those  of  Fygopterus  and  Qyrolapia,  but  the  directions  of  tksstciatioaa 
do  not  correspond  with  those  of  the  two  genera  named,  and  do  exactly 
oorrespond  with  those  of  the  genus  to  which  I  hnve  referred  theoL 
This,  I  bdieve,  is  the  first  tdecaUy  complete  specimen  of  Acrols^ 
that  has  been  dieoovered  in  CramUngton  GoUisry,  and  to  Mr.  Tsylor 
bdongs  the  honour  of  the  discovery. 

The  oontribntion  from  Ifr.  Oangbell  is  more  vaxioaa  and  awn 

Origind.      Ammng  fcliA  ■pftmifiana  — «^  ^i^  ^M-^rw^^^m^  ^Shm  /i»  ntam^*Amm 

associated  with  what  appears  to  be  n  sphenoid  bone^  prohah^  of  the 
same  genus.  A  portion  of  a  rib,  44ia.  long,  flattened  in  a  manner 
resembling  the  ribs  of  Anthrscosaams.  The  pruximd  eaLtremlly  of  a 
large  rib,  very  dossly  resembling  those  said  to  belong  to  AnthTaoo-> 
saums,  with  dsep  laterd  groove,  but  differing  from  oOusr  ribs  ia 
my  possession  of  that  cod-meaauxe  reptile,  in  having  a  laxgeexpansaon 
of  bone  on  the  convex  side  of  the  rib,  dose  to  the  articular  extreadi^. 
Two  mandibles  of  what  appsars  to  me  to  be  a  new  speeies  of  Mega* 
lechthys,  more  dossly  reeembling  in  suxfaoe  markinga  M.  ooecoUpie 
than  any  other  species  of  that  genus;  but  so  markedly  diihrent  from  M. 
eoeeolepis  as  to  justify  the  formation  of  a  spedss  entirely  new,  and  not 
a  mere  variety  of  Cocodepis,  aa  the  tuberalea  on  thdr  snrfaeea  are 
irregularly  soattsred,  and  stand  up  in  the  form  of  didinot  paplDsB.  I, 
therefore,  propose  for  it  the  name  of  Megaleehthys  tubereula;bvts.  An- 
other large  mandible  of  MegaledithyB,  with  mnch-curved,  laxse^  laniaiy 
teeth,  and  wdl-expoeed  vUlifonn  teeth;  a  large  premaxHla  of  Pheoo- 
dopeis ;  a  large  ssmi-cartilaginoaa  bone  resembling  a  sphenoid;  and 
assodatsd  with  it,  snd  even  impxeased  upon  it,  some  large  teeth  of 
Diplodus  gihhosus.  The  large  bone  is  probably  a  sphenoid  of  Diplodaa. 
Lastly,  a  sUa>  of  shals,  11  in.  long  and  7  in.  faroid,  on  whidi  resia  a 
strong,  irregular,  undulating  jaw,  5  in.  long,  nontdning  11  broken  teeth, 
and  unlike  any  jaw  I  have  prsvioasly  exudned.  Near  the  jaw  then 
is  lying  a  large  bone,  dee|^  madmd  with  replete  rettedatieM,  and 
very  closely  ressmbling  in  form  the  sc^^ola  snd  ooracoid  of  a  biad 
anohylosed  together.  The  length  of  what  appears  to  be  the  ecapoiar 
part,  indnding  the  base  of  attachment  for  supposed  soaoda  and  oonk 
ooid,  is  5in.  long;  the  length  el  the  supposed  eoxacoia,  meaaoxed  in 
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the  same  manneri  is  8  in.,  and  the  width  of  each  is  about  f  in. ;  they 
are  in  the  form  of  a  V  i  '^^^  the  limbs  of  the  V  of  nneqnal  length.  If 
this  be,  what  hyxwthetioaUy  I  snggest  it  is,  then  we  have  flying  replales 
carried  back  from  the  Liassio  to  the  Carboniferons  era. 

Another,  and  not  improbable  hypothesis,  is  that  the  bones  in  ques- 
tion are  the  ischium  and  pubis  of  one  of  the  omithosauria  of  the  coal 
period,  and  that  its  solid  part,  to  which  they  are  attached,  is  the  ilium. 

I  have  no  desire  to  speak  dogmatically  in  reference  to  this  unique 
bone.  The  knowledge  of  the  comparative  anatomy  of  palsBozoic  rep- 
tiles is  as  yet  so  immature  and  circumscribed,  that  dogmatism  is 
unbecomingly  absurd ;  and  I,  therefore,  merely  indicate  two  theories, 
one  of  which  may  eventually  be  proved  correct. 


I  am,  yours  obediently, 


T.  P.  Babkas,  F.G.S. 
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BecretoriM  of  BooietiM  will  obliM  tu  by  rogiktorly  forwarding  "Abstracts  of 
Prooeediogs ;  "  and  tbey  wonla  do  mncb  to  enhance  the  interest  and  saecess 
of  their  meetings  if  they  would  enable  os  to  publish  in  anticipation  "  notices 
of  papen  to  be  read."  ^^__««, 

EOTAL  SOCIETY. 

Mat  5th. — ^The  Bakerian  lecture  was  delivered  by  John  W.  Dawson, 
LL.D.,  F.B.S.,  &o.,  Principal  and  Vice-ChanoeUor  of  M'Oill  College, 
Montreal,  *'  On'  the  Pre-Carboniferous  Floras  of  Korth-east-em 
America,  with  especial  Beference  to  that  of  the  Brian  (Devonian) 
Period."  The  foUowing  is  an  abstract : — The  attention  of  the  author 
was  first  directed  to  the  Devonian,  as  distinguished  from  the  Car- 
boniferous flora,  by  the  discovery,  on  the  part  of  Sir  W.  E.  Logan,  in 
1843,  of  some  remarkable  remains  of  plants  in  the  sandstones  of 
GaepMS,  Canada.  In  1859,  after  visiting  Qwsp^  to  study  these  plants 
in  situ,  descriptions  of  them,  and  more  particularly  of  the  two  charac- 
teristic Lower-Devonian  genera  Prototazites  and  Psilophyton,  were 
published  in  the  Jowmal  of  the  Qeological  Society, 

Subsequently  additional  material  was  obtained  by  personal  investi- 
gation of  the  Devonian  of  Maine  and  New  Brunswick,  and,  through 
the  kindness  of  Professor  James  Hall,  from  that  of  New  York.  These 
additional  plants  were  also  published  in  the  JoumaX  of  the  Geological 
Society. 

Still  more  recently,  a  thorough  re-examination  of  the  Ghisp^  beds, 
the  systematic  exploration  of  l^e  plant-bearing  beds  near  St.  John  by 
Professor  Hartt,  and  fresh  collections  made  by  Professor  Hall,  have 
enabled  the  author  to  prepare  a  catalogue  of  121  species,  and  to 
attempt  a  thorough  revision  of  the  Erian  flora,  and  an  investigation 
of  its  conditions  of  growth  and  relations  to  the  Carboniferous  flora. 

The  term  *'  Erian"  is  applied  to  the  formations  included  between 
the  top  of  the  Upper  Silurian  and  the  base  of  the  Carboniferous,  on 
account  of  the  uncertainties  which  have  attended  the  subdivision  and 
limitation  of  the  Devonian  of  Europe,  and  also  on  account  of  the 
immense  area  occupied  by  these  beds  on  the  south  and  west  of  Lake 
Erie,  and  their  admirable  development  with  regard  to  subdivisions 
and  fossils.  The  name,  "Erie  Division,"  was  sJso  that  originally 
applied  to  this  typical  series  by  the  geologists  of  the  survey  of  New 
York. 

A  large  part  of  the  paper  was  occupied  with  the  revision  of  the 
Elian  flora,  including  the  description  of  twenty-three  new  species,  and 
more  ample  descriptions  of  others  previously  known  only  in  fragments. 
Large  trunks  of  Prototaxites,  from  the  base  of  the  Lower  Devonian, 
were  described,  and  full  details  given  of  the  form,  structures,  and 
fructifieation  of  two  species  of  Psilophyton.  The  new  genus  Or- 
moxylon  was  described.  The  genus  Cydostigma  was  noticed,  as  repre- 
sented by  two  species  in  America,  and  its  foliage  and  fruit  described 
for  the  flrst  time.  The  genera  of  the  Erian  ferns  were  examined  and 
corrected,  and  several  interesting  trunks  and  stripes  belonging  to  tree- 
ferns  were  described.  The  fruits  of  the  genus  Cardiocarpum  were 
illustrated  with  reference  to  their  structure.  The  occurrence  of  Lepi- 
dophloios,  Calamodendron,  and  other  forms  in  the  Middle  Devonian 
was  noticed  for  the  first  time. 

The  third  part  of  the  memoir  was  occupied  with  comparisons  and 
general  conclusions.  At  the  dose  of  the  Upper  Silurian  i)eriod  there 
was  a  great  subsidence  of  the  land  in  Eastern  America,  proved  by  the 
wide  extent  of  the  marine  beds  of  the  Lower  Helderberg  (Ludlow) 
group.  It  was  on  the  small  areas  of  Lower  Silurian  and  Laurentian 
land  remaining  after  this  subsidence  that  the  oldest  land  plants  known 
in  the  region  flourished.  Be-elevation  occurred  early  in  the  Devonian 
period,  and  the  known  flora  receives  considerable  extension  in  the 
shallow  water  beds  of  the  Lower  Erian.  The  subsidence  indicated  by 
the  great  Comiferons  limestone  interrupted  these  conditions  on  the 
west  side  of  the  Appalachians,  but  not  on  their  eastern  side.  At  the 
dose  of  this  we  find  the  rich  Middla  Devonian  flora,  which  diminishes 
toward  the  dpee  of  the  period ;  and,  after  the  physical  disturbances 


which  on  the  east  side  of  the  Appalachians  terminated  the  Erian  age, 
it  is  followed  by  the  meagre  and  quite  dissimilar  flora  of  the  Lower 
Carb<mif erous ;  and  this,  after  the  subsidence  indicated  by  the  CJar- 
bonif erous  limestone,  is  followed  by  the  Coal-formation  flora. 

If  we  compare  the  Erian  and  Curboniferous  floras,  we  flnd  that  the 
leading  genera  ot  the  latter  are  represented  in  the  former,  but,  for  the 
most  part,  under  distinct  specific  forms ;  that  the  Erian  possesses  some 
genera  of  its  own,  and  that  many  Carboniferous  genera  have  not  yet 
been  recognized  in  the  Erian.  There  is  also  great  local  diversity  in 
the  Erian  fiora,  conveying  the  impression  that  the  conditions  affecting 
the  growth  of  plants  were  more  varied,  and  the  facilities  for  migration 
of  spedes  less  extensive  than  in  the  Carboniferous. 

In  comparing  the  Erian  fiora  of  America  with  the  Devonian  of 
Europe,  we  meet  with  the  difficulty  that  little  is  known  of  the  plants 
of  the  Lower  and  Middle  Devonian  in  Europe.  There  are,  however, 
specimens  in  the  Museum  of  the  Greological  Survey  which  show,  in 
connection  with  facts  which  can  be  gleaned  from  the  works  of  con- 
tinental writers,  that  Psilophyton  occupied  the  same  important  place 
in  Europe  which  it  did  in  America ;  and  in  the  Upper  Devonian  the 
generic  forms  are  very  similar,  though  the  spedes  are,  for  the  most 
part,  different. 

In  Eastern  America  no  land  flora  is  known  bdow  the  Upper  Silurian ; 
and  even  in  that  series  the  plants  found  are  confined  to  the  genus 
Psilophyton.  Independently,  however,  of  the  somewhat  doubtful 
Lower-Silurian  plants,  stated  to  have  been  found  in  Europe,  there  are 
indications,  in  the  Lower-Erian  fiora,  that  it  must  have  been  the  suc- 
cessor of  a  Silurian  fiora  as  yet  almost  unknown  to  us ;  and  the  line 
of  separation  between  this  old  fiora  and  that  of  the  Devonian  proper 
seems  to  be  at  the  base  of  the  Middle  Devonian. 

In  applying  these  facts  and  considerations  to  the  questions  rdating 
to  the  introduction  and  extinction  of  species,  and  the  actual  relations 
of  successive  fioras,  it  was  proposed  to  compare  what  might  be  called 
specific  types, — that  is,  forms  which  in  any  given  period  could  not  be 
rationally  supposed  to  be  genetically  related.  Of  such  spedfic  types, 
at  least  fifty  may  be  reckoned  in  the  Erian  fiora ;  of  these,  only 
three  or  four  are  represented  in  the  Carboniferous  by  identical  species, 
while  about  one  half  are  represented  by  allied  spedes.  The  remainder 
have  no  representatives.  *" 

A  table  of  specific  types  of  the  Erian  was  given,  and  its  bearing 
shown  on  the  questions  above  referred  to ;  and  the  hope  was  expressed 
that  by  separating  such  types  from  doubtful  spedes  and  varietal 
forms,,  some  progress  might  be  made  towards  understanding,  at  least, 
the  times  and  conditions  in  which  specific  types  were  introduced  and 
perished,  and  tlie  range  of  varietal  forms  through  which  they  passed. 
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May  11th. — Joseph  Prestwich,  Esq.,  F.K.S.,  preddent,  in  the  chair. 
Sir  William  Bagge,  Bart.,  M.P.,  of  Stradsett  Hall,  Market  Downham, 
Norfolk ;  Colond  James  Leslie  Tait,  of  Montgomery,  Alabama,  U.S., 
and  Dr.  C.  C.  Carwana,  of  the  Malta  Univerdiy,  were  dected  Fellows 
of  the  Society. 

The  following  communicationa  were  read  : — 

1.  **  Notes  on  some  specimens  of  Lower-Silurian  Trilobites."  By 
£.  Billings,  Esq.,  F.G.S.,  PkJsdontologist  of  the  Geological  Survey  of 
Canada. 

(1)  The  author  first  described  a  specimen  of  Asaphus  platycepludus, 
in  which  the  hypostome  was  not  only  preserved  in  situ,  but  also  the 
remains  (more  or  lees  well  preserved)  of  eight  pairs  of  legs,  corre- 
aponding  with  the  dght  segments  of  the  thorai,  to  the  under  nde  of 
which  they  had  been  attached.  The  appendages  take  their  rise  dose 
to  the  central  axis  of  each  segment,  and  all  curve  forwards,  and  are 
thus  most  probably  ambulatory  rather  than  natatory  feet.  They 
appear  to  have  had  four  or  five  articulations  in  each  leg. 

Three  small  ovate  tuberdes  on  the  pygidium  may  perhaps  indicate 
the  processes  by  which  the  respiratory  feet  were  attadied. 

Mr.  Billings  referred  to  the  large  number  of  Trilobites  which  have 
been  examined,  and  expressed  his  belief  that  only  the  most  perfeotly 
preserved  spedmens  are  likdy  to  have  the  organs  on  the  underside 
preserved. 

(2)  Mr.  Billings  next  described  the  doublure  or  pleura  in  the  Trilo- 
bites, oomparing  it  to  that  of  limulus.  He  then  proceeded  to  describe 
a  row  of  small  soars  and  tubercles  on  the  underdde  of  the  plenne,  to 
which  both  Dr.  Yolborth  and  Dr.  Eiohwald  believed  soft  swimming 
feet  or  hard  homy  legs  had  been  attached.  As  these  were  first  seen 
by  Dr.  Pander  in  a  Russian  Trilobite,  Mr.  Billings  has  called  them 
**  Panderian  organs."  He  thinks  soft  natatory  appendages  may  have 
been  attached  to  these  scars. 

(8)  Mr.  BiUings  directed  attention  to  the  Protichnites  and  Climao- 
tiohnites,  which  he  thinks  may  now  be  referred  to  Crustacea,  bdong- 
ing  to  the  division  Trilobita. 

(4)  Finally,  Mr.  Billings  described  a  section  of  arolled-np  Calymene 
ssTia/ria,  the  interior  cavity  of  whidi  appears  to  be  full  of  minute 
ovate  bodies,  frbm  l-80th  to  1-lOOth  of  an  inch  in  diameter.  These 
small  ovate  bodies  the  author  beUeves  to  be  eggs. 
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2.  *'y<Ae OB  thtt  Ktpm  and  oCfer  ApfenAa^m  of 
nearVm  LiaM«t«c4>.  is  the  Britiik  Mmcsbl'      Bj  H^sxy  Wood- 

Mr,  W0<>ivftrd,  wbea  e^mponc;^  tbe  Trilobite  aeBl  orcr  bj  Xr. 
BTJHa^.  wtU^  ipecnBesj!  in  the  'Br:l:*h  M aaetsm  pR«ent«d  by  Dr.  J.  J. 
Rc*^^7,  F.BJI^  4ia»7rct«4  vpoa  the  eroded  upper  sorfboe  of  one  o£ 
these,  sot  only  tbe  faTpovtome  expfMed  to  Tiew.  hnt  ftl*o  three  pain  o£ 
iEppciiyfai^teff.  aai  vbat  Ik  b^T^eree  to  be  tbe  palpiu  of  one  of  tlie  max- 
Llje,  HiU  fvrEute*  ea  a/i':itiosai  fact  to  Xr.  BiHings's  noet  isterat- 
isf  dueoTcrj,  berviea  <»cfinc:Bi^  its  outieclugee. 

Xr.  W«>>d«nftx4  eotucH^n  the  ao-cafled  "  Fsnderiaa  of^pnu  "  to  be 
only  the  falcnl  pr>fst4  tzpoD  wbich  tbe  pUnrae  more,  aad  thawed  that 
tiKb  aiiu>;tufcii  exiat  in  noct  recent  CroKtaeea. 

He  emuider^  that  the  erideDce  tended  to  plaee  tbe  TrOobita  near 
to,  if  not  iSy  tbe  hoy^^^fa  Sonf'nl^n, 

He  raoMulced  that  tbe  proannenee  of  the  bypoatome  leminded  one 
iKrongly  of  that  organ  fai  Apoa,  and  ffoggeeted  that  we  night  fairij 
expect  to  lind  that  the  Trilobita  represented  a  more  geDeraHzed  type 
of  fAiwAuxt  than  their  repreaentatirec  at  tbe  preaent  day,  tbe  modem 
leopoda. 

lrutr*i^wvm. — Hix.  Woodwarr]  had  carefolly  examined  Kr.  KDinga'B 
apeeiaien,  and  agreod  with  him  in  considering  that  there  was  nndonbted 
eridenoe  of  the  preiwmce  of  walking  appendageii  nnder  the  thorax.  Tbe 
preaenoe  of  snch  limbs  might  k  yni/ri  hare  been  expected ;  and  tbe 
natnre  of  the  tent  naggeftte'l  that  tbe  TriloV^itee  were  walking  rather 
tbaa  nwimming  fomu  of  Inopodn.  Tbe  branchias  had  probably  been 
nnder  tbe  telaon,  and  tbia  woold  accoant  for  ita  large  derelopment. 
It  waa  not  more  aorprinng  to  find  highly-organized  Trilobitee  than  it 
waa  to  find  irach  highly-organized  emataceans  aa  Pterygotca,  Enrypte- 
ma,  and  Hlimonia  in  the  same  beda. 

ProfeMor  Bnpert  Jonea,  Principal  Dawaon,  and  Sir  Wm.  Logan 
made  aome  ivmarks,  more  especially  on  Protichnitea  and  Climacticb' 
niies,  the  latter  having  been  explained  aa  galleries  of  Cnutacea  by 
Professor  Jones,  when  first  exhibited  in  England. 

3.  *<  On  tbe  Btmetore  and  AiBaities  of  Sigillaria,  Calamites,  and 
CabuBodendron."  By  3.  W.  Dawson,  LL.D.,  F.B.S.,  F.G.S.,  Princi- 
pal and  Vice-Chancellor  of  M*Gill  Uniyenrity,  MontreaL 

The  object  of  tbia  paper  waa  to  illnstrate  the  stmotore  and  affini- 
ties of  the  fenera  above  namad,  more  eapeciaUy  with  reference  to  the 
aathor's  preriona  papers  on  the  "  Strootores  in  Coal "  and  the  "  Con- 
diUona  of  Aooomnlation  of  Coal,"  and  to  furnish  new  facta  and  oon- 
dosiona  aa  to  the  afiinities  of  these  planta. 

With  reference  to  Sigillaria,  a  remarkably  perfect  specimen  of  tbe 
axis  of  a  plant  of  this  genna,  from  the  coal-field  of  Nora  Scotia,  was 
described  aa  having  a  transversely  laminated  pith  of  the  Stembergia 
type,  a  cylinder  of  woody  tisane,  soalariform  internally,  and  reticulated 
or  diacigerous  externally,  the  tissues  much  resembling  those  of  Cycads. 
Medullary  rays  were  apparent  in  this  cylinder ;  and  it  was  trarersed  by 
obliquely  radiating  bundles  cH  sealariform  ressels  or  fibres  proceeding 
to  the  leares.  Other  apeoimena  were  adduced  to  show  that  tbe  species 
having  tbia  kind  of  axia  had  a  thick  outer  bark  of  elongated  or  pro- 
senohymatouB  cells.  The  author  stated  that  Professor  Williamson 
had  enabled  him  to  examine  stems  found  in  the  Lancashire  coal-field, 
of  the  type  of  Binney's  Sigillaria  vascularis,  which  differed  in  some 
important  points  of  structure  from  his  specimens ;  and  that  another 
specimen,  externally  marked  like  Sigillaria,  had  been  shown  by  Mr. 
Carruthers  to  be  more  akin  to  Lepidodendron  in  stmctare.  These 
specimens,  aa  well  as  the  Sigillaria  elegans  illustrated  by  Brongniart, 
probably  represented  other  types  of  Sigillarioid  trees,  and  it  is  not 
Improbable  that  the  genus  Bigillaria,  as  osually  understood,  really 
fnoludea  several  distinct  generic  forms.  The  author  had  recognised 
Mx  generic  forms  in  a  previous  paper,  and  in  his  Acadian  Qeology ; 
but  the  type  desoribed  in  the  present  paper  was  that  which  appeared 
to  predominate  in  the  fossil  Sigillarian  forests  of  Nova  Scotia,  and 
also  in  the  mineral  charcoal  of  the  coal-beds.  This  was  illustrated  by 
deacriptions  of  stmotnres  ooouning  In  erect  and  prostrate  Sigillarise, 
on  the  surface  of  Sternbergia  oasts,  and  in  the  coal  itself. 

The  erect  Calamites  of  the  coal  formation  of  Nova  Scotia  illnstrate 
in  a  remarkable  manner  the  exterior  surface  of  the  stems  of  these 
plants,  their  foliage,  their  rhizomata,  their  roots,  and  their  habit  of 
growth.  Their  afiinities  were  evidently  with  Equisetaceas,  as  Brong- 
niart Imd  others  had  maintained,  and  as  Carruthers  and  Schimper  had 
recently  illustrated.  The  internal  structure  of  these  plants,  as  shown 
by  some  specimens  collected  by  Mr.  Butterworth,  of  Manchester,  and 
soon  to  be  published  by  Professor  Williamson,  showed  that  the  stems 
were  more  advanced  in  structure  than  those  of  modem  Eqoiseta,  and 
enabled  the  author  to  explain  the  various  appearances  presented  by 
these  plants  when  the  external  surface  is  preserved,  wholly  or  in  part, 
and  when  a  cast  of  the  internal  cavity  alone  remains.  It  was  further 
^own  that  the  leaves  of  the  ordinary  Calamites  are  linear,  angular, 
and  transversely  wrinkled,  and  different  from  those  of  the  Astero- 
phylKtes  proiperly  so  called,  though  some  species,  as  A.  comosiM, 
Littdley,  are  leaves  of  Calamites. 

The  Oalamodendra,  as  described  by  Cotta,  Binney,  and  others,  and 
further  illustrated  by  «peoiih6nft  frbm  Nova  Scotia,  and  by  several 
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In  eondaaian,  a  table  was  edaasd  ahosriiv  «Ik  aJEnitiee  of  Si^- 
lariae  on  tbe  one  band,  throng  Cbithraria  and  Syringodendron  with 
Lyoopo'liioeae  ;  and  on  tbe  other  band,  ibioufcb  Galamodendion  with 
E.qmxetaceat ;  while  in  tbe  other  directian  they  pieaeiiled  links  of  ocm* 
nection  with  Cycads  and  Conifcra. 

Jji*r'»*n:'U. — Xr.  Camilhuii  expceaaed  bis  tbanla  for  tbe  amooni  of 
information*  given  by  Xr.  Dawnoa,  but  waa  inelined  to  take  a  Bome> 
what  differant  view  on  iirma.  of  tbe  pomta  mentioned.  Some  time  ago 
be  had,  in  a  paper  vsad  to  tbe  Soaiety,  deduced  ficom  tbe  intenial 
stroctiireof  Stigmaria,  tbe  root  of  SgiOaria,  that  tbe  latter  was  a  trae 
cryptogamooa  plant.  He  bad  since  met  with  confirmatory  evidenoe  in 
a  specimen  of  a  fiated  and  ribbed  Sigillaria,  showing  the  internal 
atnictiue  of  Stigmaria.  Mr.  Bafly,  in  Dweniaa  strata  in  Ireland,  had 
found  the  root,  stem,  brancbea,  leaves,  and  froit  of  a  plant  which 
ooold,  with  certainty,  be  fwaniahid  The  roei  was  a  Stigmaria,  t^ 
stem  a  fiated  Sigillaria,  tiw  branehea  and  leavea  like  tboae  of  Lepido- 
dendvon,  and  the  frmt  that  of  a  etypiugiam,  allied  to  Lepidodendron. 
With  rsgaid  to  tbe  Ameriean  speaaaena  cited  by  tbe  author,  be  woidd 
not  apeak  witii  oertainty ;  bnt  be  might  anggest  a  different  uitetpce- 
tation.  Tbe  axia  was  probably  foreign  to  the  Sigillaria  in  whieb  it  was 
found,  and  was  a  true  eoniferona  stem  eompoeed  of  pii^,  raednBaiy 
sheath,  and  wood  with  meduBary  xaya,  aad  taaenlar  bandies  paarfag 
to  the  learea.  Plants  growing  in  the  interior  of  decayed  Sigfflaiian 
stems  had  been  mSataksen  for  organie  pKba,  tbovgb  they  belonged  to 
two  or  tinee  genera.  Dr.  Dawson's  estiasate  of  Oahumtea  and  afiled 
genera  essentially  agreed  with  tboae  wbieh  be  hdd. 

Dr.  Dawson  thongbt  that  the  views  of  Mr.  Cafrmthers  and  Us  own 
migfat  poaaibly  be  reconciled,  aad  waa  not  prepared  to  admit  that  Hie 
plant  discovered  by  Mr.  Baily  was  a  true  Kgiibtfia.  It  beJoi^gsd, 
moreorer,  to  tbe  Devonian  period,  and  not  to  tbe  Cariwrnferons.  He 
quite  agreed  with  Mr.  Carmtbers  in  regarding  the  stems  as  eiosiriy 
allied  with  gymnoepemm.  He  insisted  on  the  layer  at  the  base  of  the 
interior  of  tbe  trunks  of  tbe  erect  Sigtllaiia  alfording  evidenoe  of  tbe 
interior  stmctare  of  the  plant,  inaamacb  aa  it  oonsistod  of  tbe  ooa- 
and  decayed  inner  tiasoes  of  tbe  tree.  It  was  carious  liml 
apeoimens  bad  not  been  found  in  England ;  but  tbe  btiuolures 
of  these  plants  certainly  occur  in  tbe  Englisb  eoal,  wbi<^  Eke  that  of 
Nova  Scotia,  rests  on  Stigmaria  underdaya ;  and  there  were  otiier 
instances  of  trsee  beii^  eoonnoa  in  tbe  coal-measares  of  Nova  SooHa 
which  were  extremely  rare  in  England ;  and  tbe  bsobc  diaerepandes 
were  fonnd  between  different  American  coal-fields. 

4.  "  Notes  on  the  Geology  of  Arisaig,  Nova  Scotia,"  by  ttie  Bev.  D. 
Honeyman,  D.C.L.,  F.G.S. — ^The  author  referred  to  a  previoua  paper 
on  the  Upper  Silurian  Bocks  of  Nova  Scotia,  which  he  stated  appeared 
to  him  now  to  be  generally  repetitions  of  his  Azisaig  series.  He 
noticed  the  occurrence  of  fossils  in  one  of  the  beds  previonaij  aoppoced 
to  be  almost  destitute  of  organic  remains,  and  described  tbeooetureiioe 
in  Arisaig  township  of  a  band  of  crystalline  rocks  which  appoaxed  to 
contain  Eosoon,  and  were  probably  of  Laurentian  age.  A  note  from 
Professor  Bupert  Jones,  giving  an  account  of  the  foasila  referred  to  by 
Dr.  Honeyman,  waa  also  read. 

Discussion.-Sis  W.  Lc^an  said  that  Dr.  Hunt  had  seen  tbe  speci- 
mens of  serpentinons  limestone,  and  considered  that  thegr  might  be 
Laurentian.  Sections  of  them  appeared  to  Dr.  Dawson  to  ebow  tabu- 
lation rather  different  from  that  found  in  Laurentian  Eosoon.  They 
might,  therefore,  bdong  to  a  ^Ufferent  age. 

The  following  specimens  were  exhibited  to  the  meeting : — 

Specimens  of  Sigillariss,  Calamites,  d>o. ;  exhibited  by  Prinmpal 
Dawson  and  W.  Carruthers,  Esq. 

Specimens  of  Apiocrinuafrom  the  Bradford  Clay ;  exhibited  bgr  Mr. 
Joseph  Wood. 

Specimens  of  Trilobites ;  exhibited  by  E.  BiQingB,  Eeq. 


ZOOLOGICAL  60CIET7. 


Mat  12TR.~Profes8or  Newton,  T.P.,  in  the  chair.  The  Seeretary 
read  some  notes  on  the  principal  additions  to  the  sodety's  aaeaagcric 
daring  the  month  of  April,  an^  called  particular  attention  to  a  Til- 
turine  Guinea-fowl  {NuvMa  vuZitmna),  presented  by  Dr.  Jolm  IQric, 
C.M.Z.S.,  being  the  first  living  specimen  of  this  rare  speotea  reoeived 
in  England. 
A  communication  was  read  from  Dr.  B.  0.  Cunningham,  C.'M.Z.fi., 
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on  aamB  peooHaritieB  in  the  anatomy  of  three  King^hears,  Ceryle 
-eielUUat  Daeelo  gigas,  and  Alcedo  iepida. 

A  oonunnnioation  was  read  from  Mr.  George  Gnlliver,  F.Z.S.,  on  the 
taionomic  oharaoters  afforded  by  the  muBoolar  sheath  of  the  ossophagtiB 
in  Saoropsida  and  other  Yertebraftes. 

Mr.  B.  B.  Sharpe  read  a  paper  oontaining  a  foil  acoonnt  of  the 
swallows  (HtrumdinidcB)  ol  Afrioa,  and  pointed  ont  their  oharaoters 
and  geogmplbftQal  distrlbvtion.  Ptetioolar  attention  was  drawn  to  the 
affinifeie^  of  the  Airioan  HirwndimdcB  with  those  of  the  New  World, 
and  also  to  the  ropgoaqntation  of  rariona  speoies  by  smaller  raoes  or 
siib-q^eoies  thronghoat  the  iEthiopian  region.  Thirty-eight  speoies  of 
swallowB  wera  emimfitated,  of  whioh  Bomber  thirty  were  started  to  be 
peoiiliar  to  the  oontment  of  Africa^  and  two  io  Madagascar  and  liie 
adjaeent  islands.  Two  speeies  only  were  oommon  to  India  and  Africa, 
and  the  remaimng  four  were  migratory  thronghont  l^e  PaliBarctic  and 
iBthiopian  regions. 

Dr.  O.  Finsoh,  C.M.Z.S.,  oommosicated  the  description  of  a  now 
apeoiefl  of  penguin  in  the  oolleotion  of  the  Oonnts  Tnrati  of  Milan, 
whioh  he  proposed  to  call  Dasyrhamphus  hermUa, 

Measrs.  F.  L.  Solater  and  O.  Salvin  read  descriptions  of  seven  new 
speoies  of  birds  coUeoted  by  Dr.  Habd  daring  a  recent  expedition  to 
the  (Galapagos  Islands.  These  new  species  were  mostly  from  Bindloes 
Island  and  Abingdon  Island,  whioh  had  not  been  visited  by  former 
eocplorers,  atnd  belonged  principally  to  a  peonliar  group  of  FriitgilUda, 
containing  Oeospiza  and  its  allied  forms,  which  is  characteristic  of  the 
Galapagoan  Archipelago. 

Mr.  P.  L.  Sdater,  F.B.S.,  read  a  paper  on  some  new  or  little  known 
species  of  Soath  American  birds,  amongst  which  was  a  new  wood- 
pecker, proposed  to  be  called  MeUmerpes  pulcher^  from  New  Granada. 

Professor  Flower,  F.B.S.,  oommnnicated  some  additional  notes  on 
the  speeimen  of  the  common  fin  whale  {Physakis  antiquorum)  recently 
stranded  in  Langston  harbour. 

Professor  Newton  read  a  paper  "  On  Cricetus  nigricans  as  an  Euro- 
pean species,"  and  exhibited  a  specimen  of  this  mammal,  which  had 
been  lately  killed  in  Bulgaria  by  Mr.  T.  £.  Buckley,  F.Z.S.,  and  had 
been  presented  by  him  to  the  Cambridge  Museum. 


ASTBONOMIGAIi  SOCIETY. 


MA.T  19th. — ^W.  Lassell,  £sq.,  president,  in  tiM  choir.-^Messrs.  J.  D' 
PerriBfi,  C.  H.  Gutty,  and  £.  Dent  were  elected  Fellows. 

The  following  papers  were  read : — **  On  some  Photographs  taken 
during  the  Total  Solar  Edipse,  August  7th,  1869,"  by  Commissioner 
Aske.  "Further  observations  on  ri  Argtls,"  Ac.,  by  Mr.  Abbott. 
*'  On  an  Early  Telescope  by  G.  Compani,"  by  Mr.  WiHiams.  "  On 
the  Determination  whether  the  Corona  is  a  Solar  or  a  Lunar  Pheno- 
menon," by  Mr.  Seabroke.  "  On  Jupiter's  Satellites,"  by  Mr.  Severn. 
"Ocenhation  of  Saturn,  April  18th,  1870,"  by  Mr.  Joynson,  Mr.  Tol- 
mage  and  Captain  Nobb.  *'On  the  Visibility  of  Star  Groups  con- 
sidered as  a  Test  of  Distance,"  by  Mr.  Proctor.  **  On  the  Proper 
Motion  of  Groombridge,  1830,"  by  Mr.  Lynn.  "  Comparison  between 
the  Plaoes  of  the  Tabulas  red  and  the  Badcliife  Catalogue,  1870,"  by 
Dr.  Wdfen.  "  Note  on  the  above  Paper,"  by  Mr.  Stone.  '*  On 
Meteorological  Observations  at  Gibraltar,"  by  Lieut.  Brown.  **  Ob- 
Benrations  of  Oocultation  of  Saturn,"  by  Mr.  Airey.  "  On  f;  Argtis," 
fa^  Mr,  Severn.  **  Loi  de  Mouvement  de  Botaition  des  lian^tes,"  by 
M.  Flammaiion.  "  Note  respecting  the  Corona,"  by  Professor  Secchi, 
and  *•*  Observaitiona  at  Cdebyfteld,"  by  Mr.  Penrose. 


ANTHEOPOLOGICAL  SOCIETY  OF  LONDON. 

At  tlie  meeting  held  on  Thursday,  the  191^  instant,  at  St.  James's 
Hatt,  Dr.  Berthold  Seemann,  V.P.,  in  the  chair,  Mr.  Henry  F.  Chorley, 
read  a  paper  on  "  Race  in  Music."  The  author,  after  remarking  on 
the  vast  extent  of  the  subject  to  be  treated  in  so  small  a  compass, 
proceeded  to  point  ont  the  difficulties  that  stand  in  the  way  of  deter- 
mining what  is  and  what  is  not  national  music,  the  chief  difficulty 
oonslrtiBg  in  the  inaiCcuracieB  of  notation.  Notation  being  compara- 
tively a  modem  art,  and  being  also  the  only  means  by  whioh  musical 
ideas  oan  be  transmitted,  we  are  very  much  in  the  dark  as  to  the 
advances  made  by  the  ancients  in  the  art  of  music.  Confining  him- 
nelf  chiefly  to  ^e  modem  development  of  music,  Mr.  Chorley  argued 
that  new  and  original  melody  is  far  less  common  than  is  gtoerally 
supposed.  By  the  simple  variation  of  tempo,  implying  some  change 
in  accentuation,  a  melody  can  be  so  entirely  transformed  as  to  lose  its 
original  character.  Genuine,  fresh  nationcd  music,  again,  is  compara- 
tively rare,  and  its  character  has  always  been  most  marked  whenever 
interoouree  has  been  most  restricted.  Passing  from  the  more  limited 
sttbjeot  of  national  mnsio  to  the  broader  question  of  race-elements  in 
touflio,  the  author  iBustrated  the  great  distinction  which  exists  between 
tlM  AflJaAac  and  European  development  of  the  art.  In  the  former  it  is 
eonfined  to  rhythm,  and  veldom  indades  beauty  of  sound  or  symmetry 
of  form.    In  ttr<jng  contrast  to  the  Orie&tal  id^aa  of  mncdo  were  cited 


those  of  the  Norl^  of  Europe — ^in  Norway,  Sweden,  Denmark,  and 
Russia.  It  was  the  opinion  of  the  authw  that  these  people  take  the 
highest  place  as  melodists.  The  fact  was  pointed  out  that,  with  few 
exceptions,  those  Northern  airs  are  in  minor  keys,  which  might  be 
taken  as  an  expression  of,  rather  than  a  protest  against,  the  gloom  of 
the  climate  and  scenery,  were  it  not  that  the  same  characteristic  largely 
obtains  among  inhabitants  of  the  torrid  zone.  The  sense  of  musical 
rhythm  seems  as  distinctly  mariced  amongst  different  peoples  as  varie- 
ties of  physiognomy.  For  instance,  the  Peninsular  melodies  are  only 
characteristic  when  they  are  in  triple  time,  the  airs  in  common  time 
being  essentially  mawkish  and  pointless,  owing  such  individuality  as 
they  have  to  the  sleepy,  voluptuous  delivery  of  the  executant.  On  the 
other  hand,  the  music  of  France  lies  essentially  in  the  direction  of 
squared  music — towards  what  is  piquant,  as  distinct  from  what  is 
undulating.  In  treating  of  the  subject  of  race  in  music  the  author 
could  not  but  direct  attention  to  a  phenomenon  whioh  is  of  universal 
recurrence,  viz.,  the  demonstration,  not  merely  of  race,  but  also  of 
sex;  in  the  art,  be  its  stages  of  culture  or  civilization  ever  so  primi- 
tive or  ever  so  mature.  The  absence  of  musical  inventive  genius  in 
woman  is  most  curious  and  inexplicable,  and  affords  another  signal 
illustration  of  the  contradictions  and  inconsistencies  which  mark 
music  beyond  any  other  art.  While  women  have  achieved  distinction 
and  often  great  success  in  literature,  painting,  sculpture,  architecture, 
and  science,  and  while  they  are  unsurpassed  as  interpreters  of  tho 
drama  and  of  the  art  of  mnsio,  not  a  solitary  female  composer  of 
originality,  or  even  of  repute,  is  known  to  the  historical  or  critical 
observer. 

The  paper  was  ably  illustrated  on  the  pianoforte  by  Mr.  Dann- 
reuther. 

INSTITUTION  OF  CIVIL  ENGINEERS. 

Ma.y  17th. — Charles  B.  Yignoles,  Esq.,  F.R.S.,  president,  in  the 
chair. — ^The  paper  read  was  "On  recent  Improvements  in  Regene- 
rative Hot-blast  Stoves  for  Blast  Furnaces,"  by  Mr.  E.  A.  Cowper, 
M.  Inst.  C.E.  The  author  stated  that  when,  in  1828,  the  late  Mr. 
J.  B.  Neilson  (M.  Inst.  C.E.)  introduced  the  plan  of  heating  the  air 
employed  as  blast,  by  means  of  iron  pipes  placed  in  or  near  a  fire,  the 
increase  of  temperature  was  at  first  only  from  60^  to  100^  Fahr. 
Subsequently,  Mr.  Neiison  obtained  a  temperature  of  600"  or  650**, 
and  tiie  pipe  stoves  hod  since  been  urged  up  to  900°,  and  in  a  few 
oases  to  1,000".  The  wear  and  tear,  however,  with  such  temperatures 
of  blast  were  considerable,  there  was  great  loss  of  heat  by  conduction, 
and  the  pipe  stoves  were  as  a  role  worked  in  a  leaky  condition,  neces- 
sitating the  expenditure  of  engine  power  for  blowing  air  uselessly. 

The  improvements  described  in  the  paper  were  based  upon  Mr. 
Siemens'  regenwative  furnace,  and  were  minutely  detailed  by  the 
author. 

LECTURES  AT  THE  ROYAL  INSTITUTION. 

Pbofbssob  BIiAckib,  in  his  closing  lecture  on  Moral  Philosophy, 
stated  that  Utilitarianism  is  generally  a  method  of  thinking,  whioh, 
while  professing  to  dear  up  dim  ideas,  brings  confusion  and  disorder 
into  every  region  of  human  tiiought  and  action ;  and  specially — 1 .  Which, 
by  deriving  thought  from  mere  sensation,  by  deducing  the  one  from  tho 
many,  instead  of  the  many  from  the  one,  and  thus  reducing  mind  to  a 
mere  blank  impressibility,  confounds  the  essential  distinction  between 
necessary  and  contingent  truth,  and  renders  all  science  impossible. 
2.  Which,  by  confounding  causation  with  sequence,  pulls  up  philosophy 
by  the  roots,  and  disembowels  theology  of  all  substance.  8.  Which,' 
in  the  realm  of  the  fine  arts,  for  the  eternal  harmonies  and  congmities 
of  eternal  reason,  substitutes  the  arbitrary  associations  of  ephemeral 
fariiion,  local  habit,  and  individual  conceft.  4.  And  which,  in  tho 
all-important  science  of  human  life,  transforms  morality  from  a 
manifestation  of  true  expression,  pure  emotion,  and  lofty  purpose, 
into  a  low  consideration  and  a  slippery  calculation  of  external  con- 
sequences— a  philosophy  of  life,  exact  and  minute,  more  than  enough 
in  certain  small  and  accessory  matters,  but  which,  in  all  great 
and  vital  and  essential  matters,  is  narrow,  meagre,  and  utterly  blank ; 
and  which,  by  sjrstematically  divorcing  itself  from  the  fervid  fountain- 
head  of  all  moral  inspiration,  and  standing  apart,  not  only  from  Christi- 
anity, but  from  even  the  oommon  breath  and  fragrance  of  natural  human 
piety,  has  proved  itself  utterly  incapable  of  producing  those  regene- 
rative effects  on  human  society,  of  which  lofty,  God-inspired  passions, 
and  not  peddling  analysis  and  prudential  calculations,  are  the  cause ! ! 
Professor  Tyndall,  in  his  fourth  lecture  on  electricity,  showed  the 
identity  existing  between  frictional  and  voltaic  electricity.  His  experi- 
ments were  of  special  brilliancy,  on  account  of  the  great  battery 
power  used.  Mr.  C.  F.  Varley's  l,000.cell  Daniell's  battery,  in  con- 
nection with  50  of  his  condensers,  produced  the  usual  phenomena  of 
the  Leyden  jar.  His  apparatus,  known  as  the  artificial  line  between 
London  and  Australia,  was  also  exhibited.  Hie  lecturer  mentioned 
Musmhenhfoek's  dedaiation  regarding  the  shock  from  the  Leyden 
jar,  or  rather  KleiBt*fl  IhuAc — Vtameiy,  tfiat  he  wOtild  not  receive  a 
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OiMfW^UTO. 


for  the  omm  flf  FnsM.  Mr.  J.  ColinO,  FkofMor  TywUfi 
•btoaad  wiDiaf  MMUHit,  pcBlbfMd  the  tMk,  iMemnr  tiia  h^^^ 
of  «b0  aadiflDee  in  aehaage.  ^ 

^pof CMor  Bobort  Qmnt  ddiTmd  Us  foniili  leotim  on  the  Ailiio- 
9007  ^  CoMoto  hMt  Sotadsy  afternoon.  Hie  esplaiMtiunie  era  eieer 
end  ooBpieheneiTe,  end  not  withoitt  iateraei.  The  uniltneei  of  the 
■MOMe  of  eooMte  aad  the  noMte  deager  of  our  t^khe  eondng  in  eoo- 
teei  with  ooe  of  them  wen  dwelt  upon*  The  nest  leetnra  on  Setadey 
win  oompriee  the  oomet  of  1744,  with  ite  eingnkr  fonn  of  tail; 
Doneti'e  eonet  of  1858 ;  aad  the  oomet  of  1811,  one  of  the  meet 
qdendid  of  whidi  hietocy  makee  mention. 


BRISTOL  MICB06C0FICAL  SOCDnT. 

Mat  8thw— Mr.  W.  J.  Fedden,  preaident,  in  the  ohatr.  The  miimtea 
of  the  hMt  meetioflrwefe  raad  lod  oooHrmed. 

Two  new  memben  weie  then  elected  bj  ballot,  aad  three  gentlemen 
were  propoeed  as  candidates  to  be  balloted  for  i^  the  next  meetinf . 

Mr.  T.  H.  Tabbicom,  C.E,,  then  read  a  paper  on  "Blaphidea." 

Dr.  Henry  Fripp  exhibited  and  deeeribed  a  peenliar  form  of  die- 
■eettng  mioroecope,  made  by  Zeiae,  of  Jena.  The  inetniment  poeaeseea 
many  peculiar  adTaatagea,  aad  waa  mnoh  admired  by  thoee  preeent. 

Mr.  F.  B.  Martin  aleo  exhibited  lir.  Bzowning^a  new  portable 
microeeope. 

LEEDS  PHILOSOPHICAL  AND  LITEBABY  SOCIETT. 

The  annual  meeting — being  the  cloee  of  the  fiftieth  eession  of  the 
Leedi  Pbiloeophieal  and  Literacy  Society — wae  held  on  the  erening  of 
May  3,  Dr.  Heaton,  the  retiring  president,  in  the  chair.  Scrutineers 
having  been  appointed  to  go  over  the  voting  ptapen  nominating  offioe- 
bearers,  Mr.  T.  Wilson  (one  of  the  honorary  seeretaries)  read  the 
report.    It  stated : — 

The  council  hare  much  pleasure  in  congratulating  the  society  on  its 
present  condition  and  proepeots.  During  the  past  year  fifty-three  new 
members  hare  joined  its  ranks,  while  the  losses  by  death  and  otherwise 
have  been  only  eighteen.  The  accounts  also  which  accompany  this 
report  show  that  its  pecuniary  position  is  not  unsatisfactory.  The 
present  annual  meeting  is  of  no  ordinary  character,  but  marks  the 
close  of  the  first  half  century  of  the  eocie^s  eodstenoe,  aad  seems  to 
invite  something  more  than  the  usual  statement  of  its  present  numbers 
and  financial  position,  suggesting  rather  the  inquiry  how  far  it  has 
accomplished  the  objects  for  which  it  was  founded,  and  perhi^ts  in- 
viting a  consideration  of  what  shall  be  its  action  for  the  future.  For 
the  past,  the  council  trust  that  the  society  will  agree  with  them  in 
thinking  that  the  review  of  what  has  been  accomplished,  though  it 
may  reveal  some  failures,  is,  on  the  whole,  eminently  satLsfactory,  and 
that  if  it  has  not  achieved  everything  that  its  promoters  hoped,  it  has 
undoubtedly,  in  many  respects,  exceeded  their  most  sanguine  expec- 
tations. When,  in  the  year  1818,  its  founders  met  to  recommend  the 
establishment  of  a  society  in  Leeds  for  the  promotion  of  literature 
and  science,  they  could  scarcely,  even  the  most  sanguine  of  them,  have 
anticipated  that,  at  the  end  of  only  half  a  centuiy,  the  society  would 
have  twice,  if  not  three  times,  outgrown  the  provision  which  the 
liberality  of  its  townsmen  had  made  for  its  accommodation,  and  that 
it  would  be  possessed  of  one  of  the  finest  and  most  capacious  build- 
ings that  any  provincial  society  enjoys,  still  less  that  it  would  have 
accumulated  in  its  library  and  museum  so  rich  a  collection  of  books 
and  specimens  in  illustration  of  every  branch  of  natural  history,  aad 
that  in  some  of  its  departments  its  museum  would  be  unequalled  by 
that  of  any  provincial  society,  for  the  completeness  of  which  it  is  in- 
debted to  the  ready  munificence  of  its  townsmen,  evoked  aad  guided 
by  the  knowledge  and  untiring  energy  of  its  curator,  Mr.  Denny.  The 
I^eds  Philosophical  and  litenry  Sodety  claims  with  pardonable  pride 
to  have  been  the  first  institution  of  the  land  in  the  county  of  York  { 
and  it  rejoices  to  know  that  Idndred  societies  have  since  been  esta- 
blished, and  have  flourished,  with  more  or  less  of  success,  in  York, 
Hull,  Sheffield,  Halifax,  Bradford,  Whitby,  and  Scarborough,  aad  have 
contributed  largely  to  a  taste  for  the  cultivation  of  natural  history, 
as  well  as  in  no  inconsiderable  degree  to  its  advancement  and  com- 
pleteness, by  the  various  ooUectionB  th^  have  formed  of  the  zoology 
and  geology  of  their  respective  districts.  It  was  doubtlees  anticipated 
by  the  originators  of  the  society,  in  conformity  with  the  praotioe  of 
similar  institutions  elsewhere,  that  much  of  its  time  would  be  occupied 
with  papers  on  the  natural  history  of  the  neighbourhood,  aad  that  it 
would  be  principally  occupied  with  the  investigation  of  the  local 
geology  and  of  the  fauna  and  flora  of  the  district.  Many  circum- 
stances  have  contributed  to  the  non-fulfilment  of  this  expectation,  and 
to  the  attention  of  the  society  being  directed  to  other  objects. 
Experience  has  shown  that  papers  of  this  kind,  being  necessarily 
occupied  with  technical  details,  are  little  calculated  to  interest 
a  nuBoellaneous  audience;  while  the  establi^iment  of  societies 
and  of  publications  spedally  devoted  to  some  particular  branch 
pf  a^tqral  l^itor^  or  philosophy,  has  attracted  to  them,  in  pre- 


all  rwmaiiifialiiwii  from  the  students  of 

The  ressdt  has  been  to  leave  to  audi  societies  as  oors  rather 
the  popolariaaliOB  aad  diesMiinatinn  of  knowledge  thaa  its  loesl  in- 
veetigatian;  aad  it  will  be  found  aeoordini^  thai  a  large  aod  increas- 
ing pwporUea  of  the  lectares  ddzvesed  befora  the  socie^  have  been  of 
tUe  chacseter.  Then  can  be  no  doubt  that  in  tins  way  the  society 
ntnistered  to  a  growing  popular  want ;  and  it  may  be 

asarasnUof  the  innrwising  deahe  for  scientific  knowledge 
all  the  f Isiees  of  the  eommnnity,  that  their  action  vriBbetewn 
I  in  thie  dirsetion.    The  seme  tendency  of  modem  edoea- 
tion  in  the  directioB  of  science  points  to  the  deaxaUenees  of  inereasing, 
if  poosable,  the  facilitiee  for  aoceaa  to  the  vnlaahle  eolleetions  cf  tlie 
aoeiety,  and  to  the  endeavour  to  render  them  more  aad  more  avaHsUe 
lor  puMic  instmelion.    Scmethinf  has  already  been  attempted  in  thia 
direction  by  throwing  opea^  the  museum  at  a  very  low  charge  during 
the  day ;  aad  the  numbers  who  avail  themselves  ctf  this  privSege  may 
be  taken  as  an  indication  that  the  boon  is  not  undervalued.   Befermoe 
was  then  made  to  the  operations  of  the  society  during  the  senioii 
1869-70,  aad  the  report  afterwards  gave  the  following  account  of 
recent  additions  to  the  museum : — ^The  various  oolleotions  of  the  society 
have  received  many  valuable  contributions  from  its  friends  aad  mem- 
bers during  the  past  year.    In  geology,  the  carboniferous  qrstem  has 
had  a  large  accession  of  more  than  200  specimens,  Olnstntive  of  the 
mountain  limestone  of  Settle,  from  the  well-known  coUeetion  of  Mr. 
Barrow,  preeented  by  Messrs.  J.  G.  ft  Arthnr  MarahaJI ;  sad  of  several 
bones  of  the  Sditaire  of  Bodrigues,  presented  by  Professor  Kewton,of 
Cambridge.    In  sodogy,  the  society  may  be  oongratulaied  on  the 
acquisition  of  several  specimens  of  the  greatest  rarity  and  novelty. 
Foremoet  among  them  is  the  complete  skdeton  and  a  stulEed  spedmen 
of  the  Picheei<igo  chtamydophorus  truncatus,  from  Mendoia,  in  the 
Argentine  Bepublio,  presented  by  Mr.  Henry  E.  Woods  and  Dr.  Day. 
The  importance  of  tlds  addition  to  the  class  Edentata  may  be  esti- 
mated from  the  faot  that  the  various  European  museums  contsin 
only  about  ei^t  specimens,  some  of  which  are  imperfect,  and  tiuit 
the  animal  is  considered  to  be  neariy  extinet.    Another  iUustntion 
of  the  same  group  is  the  skeleton  of  the  little  ant  eater,  Cydoikmnu 
J)id4ietylu$,  presented  by  Mr.  Thomas  Nnssey.    In  addition  to  these 
may  be  mentioned  the  great  articulated  skeleton  of  the  Capybara,  or 
water  hog,  of  South  America,  and  the  snapping  turtle,  by  Mr.  Byley 
Briggs  ;    the    skeleton  of  Apteryx  austraUs,  by  Dr.  Heaton,  the 
president ;  stnlFed  specimens  of  those  rare  birds,  Owen's  Apteiyx  and 
Strigops,  Habroptilus  or  ground  parrot,  from  New  Zealand,  and  the 
skeleton  of  the  DouroucouU,  by  Mr.  J.  Metcalfe  Ssuth;  a  skeleton 
of   the  Loris  gracilis  aad  Nyetieehus  Javanicus,   by  Kt.  Nathan ; 
the  singular  animal,  the  racoon  dog,  by  Lord  F.  Cavendish;  the 
skull  of  EUumognathua  BairdU,  by  Mr.  iJderman  Carter,  M.P. ;  the 
hairy-nosed  Wombat,  by  Mr.  Joseph  Craven  ;  a  valuable  contribi^ion, 
by  Mr.  Gellibrand,  of  Tasmania,  consisting  of  skins  and  skeletans  of 
Thylaciwui  CyamocephaUu,  8<ureophilu8  Urnnus^  the  Omithorynohos, 
the  Dasyurus,  aad  several  immature  specimens  aada  series  of  akoBsof 
the  above-aamed  animals.    To  the  i^ve,  which  have  all  been  pre- 
sented, must  be  added  several  species  purchased  by  the  society,  em- 
bracing Cuscns,  HemigaUago,  Maorocelides,  Centates,  Eriouhis,  Ac, 
and  the  skeleton  of  an  alligator  10  ft.  in  length.    In  the  arduaologiml 
and  ethnological  departments,  additions  of  more  than  ordinary  intereit 
have  been  made,  embracing  eighty  valuable  bronxe  implements,  consist- 
ing of  swords,  palstaves,  fibulsB,  armlets,  torques,  bells,  fto.  from  the  bogs 
of  Ireland  and  Italy,  purchased  by  the  contributions  <^  several  membcDCS 
of  the  society.   Also  a  series  of  Saxon,  African,  and  Asiatic  crania,  pre- 
sented by  Sir  Chariee  Hugh  Lowther,  Bart. ;  two  human  skulls,  and  a 
variety  of  native  manufactures  of  the  Sandwich  Islands,  from  the  Bev. 
C.  6.  Williamson ;  the  skeleton  of  a  native  Indian  from  l^e  banks  of 
the  Essequibo;  skeletons  of   a  sloth  and  alligator;  a  collection  of 
insects ;  and  an  extensive  series  of  fruits,  seeds,  gums,  and  articles  ol 
apparel,  presented  by  the  Bev.  J.  Ferrer,  of  British  Guiana ;  a  pair  of 
ancient  shoes  and  a  human  skeleton,  obtained  from  a  peat  moss  in 
Austwiok  Common,  near  di^jiham ;  several  coins,  bronae  spear-head, 
Unguentain,  ftc.,  presented  by  Mr.  Farrar,  of  Ingleborougfa  House; 
and  an  ext^sive  series  of  primitive  flint  implemente,  from  Bridlington. 
The  council  invite  attention  to  a  great  improvement  in  the  soological 
museum,  introduced  by  the  honorary  curator  of  that  department,  Mr. 
E.  Atkinson.    In  order  that  the  Mammalian  collection  may  be  classi- 
fied in  accordance  with  the  views  most  generally  adopted  by  soologists, 
both  in  this  country  and  abroad,  an  entire  rearrangement  of  tiie 
specimens  has  been  carried  out,  at  the  same  time  that  a  tabular  cbsit 
has  been  prepared  exhibiting  at  one  view  the  difTerent  families  and 
orders  of  the  class,  aad  to  each  case  has  been  attached  the  chszao- 
teristic  features  of  the  groups  of  animals  it  oontains.    This  populir 
guide  for  the  visitor  will,  it  is  hoped,  aid  thoee  who  are  wiahfnl  to 
acquire  a  more  intimate  knowledge  of  the  various  modifioations  aad 
structural  affinities  of  those  parts  of  the  aaimal  iriMyioin  which  tiis 
large  room,  specially  appropriated  to  this  dass,  is  so  well  adapted  to 
exhibit  in  juxtaposition.    The  library  has  received  the  varioue  trsas- 
actions  and  reports  of  many  of  the  principal  sooieties  at  home  aad 
abroad,  besides  many  valuable  publications  by  public  bodies  and  pri- 
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Tate  indiTidnalfl,  anumgat  wbioh  th^  would  espeoiallj  reoord  64  yols. 
of  oatalocraes  of  the  National  History  Golleotioii  and  Andent  Inaorip- 
tiona,  Fitpyri,  and  Marbles  in  the  British  Mnseom.  These  hare  been 
presented  by  the  tmstees  of  the  British  Mnseom.  At  the  oonolnsion 
of  last  year's  report  a  suggestion  was  thrown  oat  that  it  might  be 
prodootiTe  of  some  benefit  to  the  society,  as  also  a  pleasant  reunion, 
It  some  meeting  of  the  old  and  new  members  oonld  be  arranged,  to 
commemorate  tiie  termination  of  the  fiftieth  session ;  in  aooordanoe 
with  which  a  commemoration  dinner  took  place  yesterday  at  the  Great 
Northern  Station  Hotel,  presided  over  by  Mr.  Bainea,  M.P.,  one  of 
the  original  founders. 

On  the  motion  of  Pr.  Chadwiok,  seconded  by  Mr.  Don,  the  report 
was  adopted,  and  ordered  to  be  printed  and  circulated.  Thanks  were 
Toted  to  the  retiring  officers,  on  the  motion  of  Mr.  F.  M.  Lupton, 
seconded  by  the  Bev.  J.  H.  M*Cheane ;  and  afterwards,  on  the  motion 
of  Dr.  Greenhow,  seconded  by  Mr.  Atkinson,  a  similar  compliment 
was  acoorded  to  the  gentlemen  who  have  read  papers  during  the  year. 
It  was  then  announced  that  the  following  gentlemen  had  boan  elected 
as  offioers,  council,  and  members  for  1870-71 : — Officers — ^President, 
John  Deakin  Heaton,  M.D.,  F.B.O.P. ;  Yioe-Preeidents,  0.  Chadwiok, 
M.D.,  F.B.C.P.,  Thomas  Nnnnerley,  F.B.C.S. ;  Treasurer,  Henry 
Qzley ;  Honorary  Secretaries,  Thomas  WUson,  M.A.,  Richard  Beynolds, 
F.C.S. ;  Honorary  Curator  in  Geology,  J.  G.  Marshall,  F.G.S. ;  Hono- 
rary Curators  in  Zoology,  Edward  Atkinson,  F.L.S.,  T.  C.  Allbutt, 
M.A.,  M.D.,  F.L.S.,  F.S.A. ;  Honorary  Curator  in  Ethnology  and 
Works  of  Art,  &c.,  Thomas  Nnnnerley,  F.B.C.S.  ^  Honorary  Librarian, 
John  Deakin  Heaton,  M.D.,  F.B.C.P.  The  above  officers  and  the  fol- 
lowing gentlemen  compose  the  Council :— John  Edwin  Eddison,  M.D., 
E.  Filliter,  M.  Inst.  C.E.,  F.G.S. ;  T.  M.  Greenhow,  M.D. ;  Joshua 
Ingham  Don,  F.B.C.S. ;  Bev.  J.  H.  M*Cheane,  M.A. ;  John  Manning ; 
T.  W.  Stansfeld;  Bev.  H.  Temple;  William  Sykes  Ward,  F.C.S.; 
Bev.  Oanon  Woodford,  D.D. ;  General  Curator  and  Assistant  Secre- 
tary, Henry  Denny,  A.L.S.    This  condnded  the  business. 


ABMAGH  NATUBAL  HISTOBY  SOCIETT. 

Tub  May  monthly  general  meeting  of  members  was  held  in  the 
Library  on  last  Wednesday  evening,  the  Bev.  John  Armstrong  in  the 
chair.  The  minutes  of  the  previous  meeting  having  been  read  and 
approved  by  the  chairman,  the  Bev.^  Messrs.  Dobbs  and  Armstrong 
were  elected  members,  and  Mr.  William  Magowan  was  proposed  and 
seconded  for  admission. 

Mr.  Mills,  LL.B.,  having  been  called  on  by  the  chairman,  opened 
the  subject  for  the  evening — **  Infusoria  " — ^in  his  usual  mastevly  style. 
Having  exhibited  several  curious  and  most  interesting  objects  with  the 
aid  of  the  society's  valuable  microscope,  consisting  of  animalculesand 
the  bell-shaped  vorticella,  he  proceeded  to  explain  the  structure  and 
peculiarities  of  these  wonderful  litUe  creatures  in  twms  simple  and 
easy  of  comprehension.  He  explained  their  singular  mode  of  propa- 
gation, vis.,  multiplication  by  subdivision ;  and,  at  the  request  of  a 
member,  marked  the  distinction  between  animal  and  vegetable  life  in 
an  interesting  manner.  Before  concluding,  Mr.  Mills  referred  to  some 
recent  experiments  relating  to  the  vexed  question  of  spontaneous 
generation,  but  declined  to  pronounce  his  own  opinion  on  the  subject, 
which  he  observed  was  still  unsettled. 

A  discussion  ensued,  after  which  the  dhairman  conveyed  to  Mr. 
Mills  the  warm  thanks  of  the  meeting  for  his  instructive  address. 

ICr.  Mills  replied  by  stating  the  pleasure  he  felt  at  all  times  in 
placing  his  services  at  the  disposal  of  the  society. 

A  member  asked  the  following  question  during  the  evening — *'  How 
does  the  ouckoo  deposit  its  egg  in  the  nest  of  another  bird,  which  neat 
is  smaller  than  the  cuckoo  itself  P  " 

The  question,  though  it  seems  simple,  received  several  incorrect 
guesses  by  way  of  reply. 

Dr.  Bigg  solved  the  mystery  by  stating  that  the  cuckoo,  having  laid 
its  ^gg  in  a  field,  lifts  it  in  her  bill  and  deposits  it  in  the  nest 

Another  question  as  to  crows  preying  on  smaller  birds  was  answered 
in  the  negative. 


FOREIGN  ACADEMIES. 


FBENCH  ACADEMY. 

Pabis,  Mat  16th. — ^Amongst  the  papers  brought  forward  at  this 
meeting  was  one  by  Dr.  E.  Decaisne,  on  "  The  Sewing-Machine  and 
the  Health  of  Workwomen." 

From  a  dose  observation  of  661  women  employed  to  work  at  this 
machine,  he  condudee  :— 

1.  That  the  effects  produced  by  working  at  this  machine  differ  in 
nothing  from  those  produced  by  any  excessive  muscular  work  which 
exerdses  certain  limbs,  to  the  exdusion  <rf  all  the  others.  Thus, 
paixu  in  the  musdes,  loins,  and  thighs  do  not  exist  in  the  OMe  of 


the  women  who  only  work  two  or  three  hours  a  day,  and  cease 
altogether  in  a  short  time  with  those  who  work  even  more. 

2.  Whilst  admitting  that  excessive  work  is,  with  women,  a  potent 
cause  of  derangement  of  the  stomach,  it  seems  to  the  author  to  be 
impossible  that  the  sewing-machine  could  occasion  those  digestive 
disorders  to  be  met  with  amongst  every  sixteen  out  of  twenty  work- 
women of  diftoent  trades  in  Paris. 

3.  He  affirms  that,  if  the  state  of  the  respiratory  organs  in  women 
who  work  at  the  machine  is  compared  with  that  of  those  who  work  at 
the  needle,  the  effocts  will  be  found  to  be  exactiy  the  same  amongst 
all  the  workwomen. 

4.  As  to  its  influence  on  the  nervous  system,  he  does  not  consider 
the  noise  of  the  machine  injurious  in  any  way,  as  has  been  alleged ; 
for  it  is  acknowledged  by  all  workwomen  that  although  at  first  the 
vibration  of  the  madiine  occasions  them  some  inconvenience,  they  soon 
become  accustomed  to  it,  and  also  that  it  has  no  effect  whatever  on 
their  health.  In  fine,  Dr.  Decaisne  is  of  opinion  that  the  sewing- 
machine  as  worked  by  women,  when  employed  within  reasonable 
limits,  is  not  more  injurious  for  the  health  thiui  work  at  the  needle. 
That  which  proves  it  is  this :  that  amongst  28  women,  from  18  to  40 
years  of  age,  working  from  8  to  4  hours  a  day  at  the  sewing-machine, 
it  was  impossible  to  find  any  disorder  which  might  be  attributed  to 
its  use.  M.  Decaisne,  by  the  oondusions  which  he  has  drawn  from  a 
dose  observation  of  the  use  of  the  sewing-machine,  refuted  some  of 
the  objections  made  with  regard  to  it ;  but  he  overlooked  altogether 
the  gravest  side  of  the  question,  which  is,  that  most  of  the  women 
employed  at  those  machines  work,  not  from  2  to  8  hours,  but  from  12 
to  15  hours  a  day ;  for  it  is  only  by  this  excessive  work  that  sewing- 
machines  become  remunerative  to  them  and  their  employers.  Dr. 
Decaisne  thinks  that  in  selecting  a  machine  it  is  best  to  employ  those 
in  which  the  pedals  are  worked  isochronondy,  and  not  alternately. 

M.  Baoul,  Professor  in  the  Faculty  of  Sciences  at  Greneble,  brought 
forward  a  paper  on  gas  emitted  from  a  hot  spring.  It  is  nearly  pure 
marsh  gas,  containing  of  this  quite  99  per  cent. ;  the  rest  being  com- 
posed of  carbonic  add  and  elements  of  air. 

M.  Dumas  analysed  a  work  by  Dr.  Frankland,  on  the  purification 
of  the  water  of  sewers. 

M.  Belgrand  presented  the  Academy  with  a  work  containing  a 
geological  history  of  the  PUris  Basin. 

M.  Fisean  read  a  paper,  which  was  called  forth  by  a  communication 
recently  made  by  Father  Secchi  on  the  displacement  of  the  spectral 
bands,  caused  by  the  relative  vibration  of  the  earth  and  the  stars. 

M.  Begrnault  presented  a  note  by  M.  Bosetti  relative  to  the  infiu- 
enoe  that  alcohd  added  to  water  has  on  the  temperature  of  the 
maximum  of  dendty  and  on  the  point  of  congelation. 

M.  de  Aversac  presented  a  publication  by  Father  Bertelli  on  the 
history  of  the  compass. 

M.  Dumeril  presented,  on  the  part  of  an  anatomist,  a  remarkable 
work  on  the  pancreas  of  fishes. 

M.  Pdigot  read  a  letter  from  a  correspondent  at  St.  Louis,  on  the 
use  of  milk  as  a  preventative  against  lead  poisoning. 

The  meeting  was  then  brought  to  a  dose. 


NOTES  AND  MEMORANDA. 


■■» 


The  Sulphur  Beds  of  Oalifomia. — Sulphur  has  been  chiefiy  sup- 
plied from  the  sides  of  Mount  Etna,  in  Sidly,  but  the  works  on  the 
diore  of  Clear  Lake  produce  now  4  tons  a  day.  The  Sicilian  brim- 
stone costs  in  California  4  cents  per  lb.,  but  the  domestic  artide  is 
sold  for  34  cents.  Clear  Lake  occupies  the  crater  of  an  extinct  vol- 
cano, and  the  evidences  of  vdcanic  action  abound  in  the  vicinity. 
Within  a  triangle  of  about  25  miles  to  the  ride  there  are  volcanic 
scoria,  trap,  lava,  obddian,  tufa,  warm  springs,  and  other  remains  of 
eruptions,  with  signs  of  subterranean  heat  not  far  from  the  surface. 
The  sulphur  bed  of  Clear  Lake  consists  of  a  ba^  resembling  ashes, 
containing  numerous  alkaline  and  sulphur  springs  with  vent-holes, 
from  wbioh  sulphurous  fumes  escape.  Pure  sulphur  crystals  depodted 
from  the  fumes  surround  these  holes.  The  earth,  containing  about  50 
per  cent,  of  sulphur,  is  placed  in  an  iron  retort  heated  to  a  high  tem- 
perature, so  that  the  sulphur  is  driven  off  in  fumes  into  a  receiver, 
where  it  setties  in  a  liquid  form,  and  runs  out  into  pine  boxes  2  ft. 
long  and  1  ft.  square.  The  lump  sulphur  is  used  chiefly  for  making 
powder  and  sulphuric  add,  which  last  is  employed  in  making  blue- 
stone,  giant-powder,  nitric  add,  and  muriatic  add,  and  in  refining  gold 
and  silver.  The  consumption  of  sulphuric,  nitric,  and  muriatic  adds 
on  the  coasts  amounts  to  2,000,000  lb.,  and  the  entire  demand  is  sup- 
plied by  home  manufacture.  Flowers  of  sulphur  have  also  been  pro- 
duced at  Clear  Lake.  The  fumes  passing  off  from  the  retort  are  in 
this  case  led  into  a  large  cool  duunber,  where  ihey  condense  into  a 
flaky  snow-like  oonditi<m. 
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SCIXNTIFIO  OPINIOM. 


MadiMi  Bctenoe  at  Uw  Boyal  AMidMnr-— TU  Brituh  MtdUal 
Jburniit  gJTM  ths  foUowing  nitiqiu  : — Iledioiiie  asd  madieti  naa  aia 
bj  DO  meuu  badiy  npmented  in  tlu  Aoademr  Uua  Tesi.  It  n>7  Bot 
Im  oot  of  pl>i^  tkeiefora,  >peaiallj  to  dirtct  tiie  attcutlini  of  obi 
nkdan  to  tha  fkct,  uid  to  eiiamerBt«  tbe  cliief  objaoti  of  medioal 
intBieit.  In  gBilerj  No.  1  in  an  eioellant  halt-Ungth  portrait  of  Ur. 
Junea  Sh&w,  lata  Priacipal  Iiispector-Oeiieral.  Hadiokl  DepBiimeDt 
ICatlm  Armj,  painted,  Bt  the  reqoest  of  bii  frienda,  b;  J.  S&nt,  B.A. 
Id  gBller;  No.  i  it  the  renurlcable  pietma  of  Sir  Edw  in  Imadmeae — tb« 
Doctot'a  Tint  to  poor  nlationti  at  the  Zoolofioal  Gardeos — to  wbioh 
we  reoentlj  altnded.  In  ebIIe'7  No.  7  ii  n  portrait,  dttiDK,  of  Dr. 
Bird,  hj  E.  A.  Qifford  ;  in  gallarr  10,  a  iratei-ooloar  of  tlis  Libiaiy 
and  Huaeam  no*  being  ereot«d  for  the  govemon  of  the  Soseex  CoB>tj 
Hoipital,  and  of  the  projected  building  propoeed  to  oonpl«t«  tba 
deii^,  by  B.  E.  Scott ;  a  portrait,  aJmoat  fnll-leogth,  (4  John  Bont- 
flover.  £«q.,  preeented  bf  pablia  nubsoription  to  the  Salfocd  Bojal 
UoipiUl,  b;  H.  HoaHham  ;  "  A  Widow's  Mito,"  by  J.  E.  Uillaia,  B.A., 
a  meUncholj  painting,  representing  a  ralhei  emaciated  ;oang  woman 
in  weeds  dropping  a  eopper  into  a  iinbM!ription.l>oi,  the  evident  con- 
nection between  whiah  and  tho  Hoiipital  for  CaniumpUon,  Ilrompton, 
wili,  it  la  hoped,  be  apparent  in  the  next  annnat  report  of  tliat  hoepital. 
In  thia  gaJLefy  ninj  alao  be  aeen  an  oil  lAndacape  of  very  oonaiderable 
merit,  reproaenting  Uotterdam  in  tba  dietance — "late  afternoon, 
Angnnt,  18SS,  ahower;  weathai,  a  vacation  atndj" — frtoi  the  brnah  of 
onr  aaaociate.  Sir  Henry  ThompBon.  Adjoining  ia  a  fairly  good  por- 
trait of  Sir  Thamaa  Wataon.  B«rt„  by  8.  Lawrence.  In  the  central 
hall  a  medallion  at  Dr.  francia  Shottt  Amott.  by  A.  B.  Wyon,  ia 
eihibit«d.  Tbe  Tsatibnle,  again,  ia  rich  io  medical  boata.  Among 
them  ate  a  rery  good  likeness  of  Dr.  Qnain,  by  E.  Dafia ;  an  (uoeUeBt 
■nbsoription  bnat  of  the  late  Hr,  Ooodaii,  to  be  placed  in  the  Edin- 
burgh Uniroraity  Library,  by  W.  Brodia,  B.S.A. ;  and  a  no  leaa  aoc- 
ceaafnl  anbiicriptioQ  bnatof  Professor  Cbriatiaon,  by  the  aama  scalptor, 
a  dnplieato  of  which  ia  to  he  placeil  in  the  aanie  library.  There  ia  ol^o 
B  baat  of  Dr.  Sheridan  Hnspratt,  b;  J.  Adama  Aaton.  In  the  Taatibiila 
may  ba  acan  a  inedallioD  of  Dr.  Neil  Arnott,  by  A.  W,  Wyon;  and  a 
medal  atcnck  for  the  Boyal  College  of  Pbyaiciana  in  memory  of  the 
late  Dr.  Baly,  and  eieonted  by  J.  S.  and  A.  B.  Wyon.  There  are 
nnmerona  other  objeoti  of  apeoial  interest  to  medical  men,  but  those 
wbieh  we  have  mentioned  are  tbe  moat  important. 

Lighting  Hinet  by  Oas. — At  the  Soyal  Inatitntion  ot  Cornwall 
annnal  meeting,  on  Wednesday,  Hr.  W.  J.  Henwood,  the  preaident, 
mid  that  in  Sweden  at  tha  beginning  of  this  century,  and  in  Himalaya 
Bome  fifteen  ycara  ago,  the  miners  obtained  light  (and  were  aometimea 
almoft  anffocatad)  when  at  their  work  by  amoky  flames  from  burning 
■pliutora  of  reainona  pine.  In  Braiil,  oil  eipreaaed  from  nnta  of  tbe 
Palma  Christi  U  oommonly  need  by  the  minera.  An  eiperiment  made 
at  Balleavidden,  near  PaniaDoe,  daring  aereral  montha  of  1BS6.T,  at- 
tracted at  the  time  mncb  leia  attention  than  might  have  been  eipeoted, 
BBd  it  BOW  almoat  forgotten.  Coal  gaa  waa  made  on  the  aarfaca,  and 
oonveyed  down  one  of  the  ahafta  to  a  depth  of  more  than  ISO  fatboma 
throngh  a  2  in.  wrooght'iron  pipe,  from  wbioh  branohea,  varying  from 
J  in.  to  1  in.  in  diameter,  were  laid — in  aome  oaaei  for  at  leaat  170 
fatboma — along  tlie  aeveral  (leveta)  galleriea  ;  and  aimilar  tobea  ex- 
tended, DCcaaionally  aa  mach  aa  10  fathoms  above  the  levels,  to  tha 
Tarioua  [baclia  or  pitohea)  parta  in  prograss.  Fleiible  pipea  of  gntta- 
percha  ware,  on  occaaiona,  carried  to  indiiidual  labourers,  but,  where 
four  men  worked  together,  a  single  jat  of  gaa  gave  light  enough  for 
them  all.  The  captains  of  tho  mine  reported  that — "  In  the  abaft, 
leiela,  and  pitchea  it  auawered  ao  aiceadiogly  well  aa  to  leave  no 
donbt  of  Its  aerving  all  the  porpoaca  tor  which  it  waa  intended.  It 
was  oompnted  that  tbe  works  were  lighted  by  gna  one-third  eheaper 
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Society  of  Arta,  8  p,m.  The  Paper  by  Mr,  Willia,  "On  the  New  Organ 
in  the  Albert  Hall  of  Arte  and  Soiencee,"  ia  poatponed.  "  On  Gold 
Mining  and  ila  prospaola  In  Nova  ScaUn,  embodying  tha  raaulta  of 
Goologieal  Surreys  of  the  Dialricta  ot  Waverley  and  Sherbrooka  for 
the  ProTinoial  Government,"  by  Henry  Youlo  Hind,  M.A. 

Oaolwical  Society,  8  p.m,  "  On  the  newer  Tertiariea  of  Suffolk  and  their 
Fauna,"  by  E.  Bay  Lankeator,  Kao, ;  oommunioated  by  Prof.  Huiley, 
F.lt,».,  I''.Q.a  "On  tha  DiatribuUon  of  Woatdala  Crag  Blocks, 
'Shapfelt  Uranite  Boulders,'  in  Westmoreland,"  by  Prof.  H.  Hark- 
ne»s,P.R,S.,  P.G.S,  "On  the  Superficial  Deposits  of  tho  South  ot 
Hampshire  and  the  Isle  of  White,"  by  Thos,  Codrington,  &q,,  F.G.3. 
"  Notes  on  an  ancient  Boulder-clny  of  Natal,"  by  Dr,  Buttierland ; 
communiented  by  Prof.  Ramsaj,  F,R.S.,  F.O.S. 

Royal  Society  of  Literature,  S  30  p,D). 

Anbteolagioal  Association,  8  p.m. 


THUBSDAY.  Mih. 


Hoaetr  of  Antiasariea,  &S0  p.m 
ZoiJo^oBl  Bodety,  8.M  p.m. 


■On   Diuornb  (Part  XVL>, 


Btwnand  la    .  ... 

by  Prof.  Own,  F.B-S.  "  Not«  on  tba  AoBtoaij  of  tka  Proogbuah 
{AxlUofaim  ameriaiMa),''  by  Dr.  J.  Uune.  "Some  ittaaA»  aa  tba 
Poison  Gknda  of  Uie  geaoa  CoUophia,"  by  Dr.  A.  B,  Heyer.  "  Notes 
OD  some  F'uhes  from  tbe  Weetern  Ce«it  of  India,  "^  by  Surgeon 
Francia  I^. 

Philoaophical  Club,  6  p.m. 

London  Inatitution,  7.30  p.m. 

RoyallnatitvUoo,  Sp,B.    "  HaeMnWy,*  by  Prot  TynM. 

FWDAT,  27Ui. 

I,  S  p-m.    "  MIHtary  Hygirno,"  by  Dr.  F. 
Priwttve  VagetBtiOB,"  by  Prlncipa)  Bannt. 


Royal  United  Sai 

de  Chanmook 
Itoyal  InrtitntiOD,  S  p.B. 
QbakaU  Club,  S  p.m. 

Clinical  Society,  8.30  p.m. 


SATURDAY.  28th. 


SUNDAY,  29th. 
Sunday  Lecture  SodetT,  8  p.m.    "  On  Anident  Teatonio  Mjthaloef,"  by 
Earl  Blind,  Eh|. 

MONDAY,  80th. 
Society  of  British  Architects,  7  p.m. 
A natie  Society,  3  p.m. 
London  loatiUition,  4  p.m. 

National  Aasodatiou  for  the  Promotko  of  Soda!  Sinenee,  8  p.m.     Report 
on  the  "  Habitual  CnminaW  Aob" 

TUESDAY,  aisL 
Royal  rnBtituUon,  3  p-  m.    "  Present  Eoglidt  Hirtory,"  by  Prof.  Seelsf. 


iBtitution,  3  p.  m. 
on  ot  Civil  Engine 


National  A, 
sidorati 
Acta." 


D  for  the  Promotion  of  Social  Scienoe,  I 


.hnoloEioal  Ha 
of  Dartmoo 


'romotioo  of  Social  Scienoe,  8  p.m.    Con- 
Act,  1863,"  and  tbe  "  Industrial  Schools 

WEDNESDAY,  June  laL 

'io  Autit^uitiea 


Obatetrlcal  Sodety,  8  p.m. 

Ethnological  Socletf ,  8.30  p.nL    "  Report  ou 

•y  0.  Spence  Bate,  Esq.,  F.R.S. 


TaE  PaTHtoLocr  o>  the  Bictole.- 


donai 


bed. 


."T,  A.  0."— Thanta.     We  have 
Iged  to  yoa  for  tha 


Botanical  Pioubes.— "T.  M."— Wo  are  mueh  obliged 
order  kindly  sent. 

BRiauTON  AND  Suaaax  Natural  Hutobv  Socistt.— "T.  W.  W.'— 
Thanha  tor  tha  report  received. 

GioLooiCAL  Drbau  OK  Skiddaw.— "J.  C.  W,"— Wo  Bro  aorry  that 
any  such  misinterpretation  as  that  yon  sun:eat  ahould  have  occurred. 
The  pamphlet  sball  be  noticed  in  an  oarly  timber.  Send  us  anything 
else  yon  may  write  in  futore.    We  shall  always  be  ^ad  to  further  yoer 

Mb.  Pboctoh'b  Maps.—"  A  B."— The  fact  you  atate  wan  mentioned  in 
our  leader  on  the  subject.     Tbe  map  leoeived  shall  be  noticed  as  aoou  as 

Sdndai  LbcTUkK  SooilTY.— "W.  H.  D."— 0orr^K»»ef  waaevidantij 
mistaken.  We  are  gUd  to  do  anything  in  our  power  to  aid  your  society. 
Make  tho  ticket  of  admission  for  two  instead  of  ooe. 

Book  of  Sihds.  —We  beg  to  thank  Messrs.  Caaaell.  We  cannot,  how- 
ever, comply  with  tha  somewhat  singular  Fequeat  in  thoir  lattan,  Vitil 
may,  nevwuielees,  rely  on  us  thoroughly. 

TRSMODUtHPLATHATE.— "Inquirer."— Tbe  book  ha«  oot  yet  readied 
us.     We  hope  aooa  to  uotioe  it,  and  point  oot  ita  man;  good  qualitiea. 

RoiAL  Institution  or  Cornwall.— Report  baa  reac^ad  na. 

DBUsno  FiATBERi.- "R.  O."— Wo  awBit  ywir  oauiiraiiloMtai. 

AnihaLb  as  FfUX>W-BoARI»RS.  — "O.  C.  B."— W«  tbsnk  yea  hi 
thinking  of  ua.  The  facta,  however,  referred  to  at*  too  well  knmni  to 
soologiata  to  maiit  any  apaoial  mention  on  our  pait. 


Jon*  1,  1870.] 
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WEDNESDAY,  JUNE  1,  1870. 


THE  GOVERNMENT  AND  DR.  LIVINGSTONE. 

|HE  British  G^yernment,  in  the  very  enthusiaem  of 
munificence,  has  actnally  contributed  £1,000 
towards  the  rescue  of  Livingstone  from  his 
present  perilous  position  !  We  suppose  that  we 
should  be  thankful  for  small  mercies,  and  ought 
to  express  our  gratitude  to  the  Ministry  for  its  nobleness  of 
heart  in  thus  expending  so  vast  a  sum,  and  in  sacrificing  that 
sublime  principle  of  "  self-support,"  which  is  the  pride  and 
glory  of  the  Chancellor  of  the  Exchequer.  But,  somehow  or 
other,  we  are  not  grateful  for  this  benefit;  and  we  see  in 
it  little  more  than  the  spirit  which  induces  an  opponent 
of  the  individual  eleemosynary  system  to  give  a  penny  to 
a  more  than  xisnally  pertinacious  mendicant.  The  Geographical 
Society,  through  its  kind-hearted  old  President,  has  pressed 
Livingstone's  claims  so  strongly,  both  on  the  Government  and 
on  the  public,  that  the  former  could  not,  from  a  sheer  desire  to 
consult  its  own  comfort,  do  less  than  give  the  small  gratuity  it 
has  offered  on  behalf  of  the  great  missionary  traveller.  Living- 
stone's name  is  a  household  word  in  every  British  home ;  and 
to  refuse  to  aid  in  securing  his  rescue  from  the  dangers  and 
trials  that  now  encompass  him,  would  be  to  lose  the  popular 
▼oice  on  which  the  present  Government  relies  for  so  much  of 
its  strength.  In  the  minds  of  the  masses  £1,000  seem  a  large 
sum  to  contribute  towards  the  expenses  incurred  in  the 
release  of  an  African  traveller,  and  the  gifli  will  thus  enhance 
the  favour  with  which  the  Ministry  is  now  greeted  by  the  people. 
But  those  who  know  anything  at  all  about  the  difficulties  and  cost- 
liness of  travel  on  the  African  Continent  can  form  some  idea  of 
the  insignificance  of  this  sum,  as  compared  with  the  expenditure 
to  which  the  good  and  brave  old  missionary  will  necessarily  be 
subjected.  We  can  only  trust — as,  indeed,  was  apologetically 
expressed  by  his  Grace  the  Duke  of  Argyll — that  our  country- 
men will  not  gauge  either  their  charity  or  their  estimate  of 
geographical  labours  by  the  views  of  the  British  Ministry,  but 
will  give  with  an  open  hand  and  cheerful  heart  towi^rd  the 
fund  requisite  to  insure  the  safe  return  of  a  traveller  who  has 
not  only  "  spread  the  truth,"  in  the  missionary  sense,  abroad ; 
but  who,  unlike  the  great  host  of  African  travellers,  has  told 
the  truth  at  home.  If  money  should  be  wanted  to  secure  the 
return  of  one  of  the  most  self-sacrificing,  honest,  and  single- 
hearted  travellers  that  the  age  has  produced,  it  will  be  a  lasting 
disgrace  to  the  country  to  whose  literature  and  science  Living- 
stone has  contributed  so  well  and  so  largely. 

While  on  this  subject^  we  must  express  our  astonishment  at 
at  the  somewhat  inconsistent  course  which  the  Government 
has  in  this  case  pursued.  If  Ministers  are  prepared — as  they 
pretend  to  be — to  swear  by  the  principle  that  they  should 
contribute  toward  the  support  of  nothing  which  voluntary 
effort  may  suffice  to  maintain,  why  then  did  they  grant  any 
sum  toward  Dr.  Livingstone's  return  P  If-  the  gift  was  not 
merely  a  sop  to  the  Cerberus  of  popular  opinion,  on  what  plea 
can  the  Gk)vemment  justify  itP  It  cannot  bo  on  the 
principle  that  science  should  receive  aid  from  the  State ; 
for  already  Mr.  Lowe  has  expressed  himself  as  distinctly 
of  opinion  that  the  Nation  alone  has  to  do  with  the  en- 
couragement of  scientific  work.  Was  it  in  connection  with 
the  extension  of  missionary  infiuenceP — and,  if  so,  is  not 
Church  disestablishment  in  Ireland  rather  an  anomaly  P  Or, 
lastly,  is  it  the  fact  that  Mr.  Lowe's  opinions  do  not  pervade 
the  whole  Council;  and  that  there  are  others  among  the 
Ministry  who,  not  being  interested  in  the  legerdemain  of  the 
Budget,  think  that  State  money  cannot  be  better  laid  out 
than  in  encouraging  the  labours  of  those  whose  whole  lives 
go  towards  enriching  in  prospective  that  exchequer  which 
denies  them  even  the  most  trifling  assistance  in  the  present  P 
Surely  this  must  be  the  explanation  of  the  remarkable  anomaly 


which  the  Ministry  have  perpetrated  in  giving  £1,000  towards 
Livingstone's  expenses. 

We  could  wish,  did  space  permit  us,  to  say  a  word  or  two  on 
the^principle  which  is  supposed  to  influence  the  liberal  Govern- 
ment in  regard  to  aid  to  Science ;  but  we  must  defer  its  discussion 
to  somefoture  occasion.  In  the  mean  time,  however,  does  it  not 
remain  to  be  shown  in  what  respect,  in  reference  to  their  relation 
to  the  State,  Pauperism  and  Science  difler  P  The  former  is  far 
more  likely  to  be  provided  against  by  voluntary  aid  than  the 
latter  is  to  be  provided  for.  Yet,  put  it  how  we  may,  we  can- 
not in  the  least  doubt  that,  for  all  practical  purposes,  the  Poor- 
law  Board  and  the  Poor-law  system  are  part  and  parcel  of  the 
State ;  and  it  is  the  State,  and  not  the  Nation,  which  provides 
for  the  relief  of  the  poor.  When  shall  we  have  a  Central  Board 
to  provide  for  the  poor  of  Science ;  to  help  those  hardworking 
and  enterprising  men  who,  with  small  means  at  their  disposal, 
spend  their  little  all  in  the  pursuit  of  those  researches  which 
unfold  to  them  the  great  secrets  of  the  universe,  and  which 
develop  those  industrial  resources  which  make  England  the 
prosperous  country  that  it  is  P 


THE  WEEK. 
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Sinee  opening  this  depftrtment,  we  bare  receiTed  fo  mnoh  aaaisUaee  from 
frienoly  correspondents  in  different  psrts  of  the  world,  that  we  are  led  to 
believe  that  our  readers  maj,  with  Tory  little  trouble  to  themselTee,  aid  us 
in  mslung  "  The  Week  "  a  most  oomprehen*iTe  record  of  current  OTents  in 
the  scientific  world.  We  therefore  appeal  to  all  onr  friends  to  lend  us,  not 
merely  their  *'  earr,"  but  their  hands,  and  to  send  us  any  weekly  "jottings  " 
of  interest  relatiTc  to  matters  occurring  in  their  neighbourhood.  "The 
smallest  contribution  "  will  be  accepted,  and,  serionslj,  the  briefer  and  more 
terse  the  notes  are  the  tetter.  Secretaries  of  societies,  metropolitan  and 
provincial,  librarians,  curators,  lecturers,  and  teschers,  may  all  do  something 
m  their  turn.  ««_-^ 

!E  beg  to  say  that  Mr.  T.  Cooper,  who  —  on  the 
authority  of  a  contemporary — we  recently  stated 
was  on  his  way  home  from  Bombay,  has  been 
for  some  weeks  in  England,  where  he  intends  to 
remain  for  a  time,  with  the  twofold  object  of  recruiting  his 
health  and  preparing  for  the  press  the  results  of  his  last  two- 
and-a-half  years*  travel.  There  is,  we  are  authorized  to  state, 
no  foundation  for  the  rumour  that  the  Geographical  Society  is 
contemplating  Mr.  Cooper's  employment  on  another  expedition. 

We  are  authorized  in  stating  that,  should  the  Government, 
as  suggested  by  a  contemporary,  propose  to  Parliament  to  erect 
the  new  Natural  History  Museum  on  the  site  occupied  by  the 
Exhibition  of  1862,  the  proposal  will  meet  with  very  grave 
opposition.  The  question  will  probably  be  taken  up  during  the 
present  session. 

Tbe  days  of  bitter  personal  rivalry  between  journals  are 
happily  dying  out,  and  instead  of  the  invective  with  which 
opposing  editors  used  at  one  time  to  assail  each  other,  we  now 
find  a  wholesome  and  Christian  regard  for  his  neighbour  per- 
vading the  editorial  mind.  This  is  aptly  illustrated  in  the 
recent  conduct  of  the  Lancet^  in  its  treatment  of  its  old  adver- 
sary, the  British  Medical  Journal,  The  Lancet,  with  a  gene- 
rosity unequalled  in  the  annals  of  journalism,  has  been  trying 
to  develop  the  advertising  department  of  the  British  Medical 
Journal,  With  this  view  it  points  out  to  tbe  public  that  the 
Journal,  besides  its  general  sale,  has  a  list  of  subscribers  among 
the  leading  members  of  the  profession,  numbering  three  thou- 
Hand  three  hundred  and  six,  and  that  the  revenue  from  its 
advertisements  is  so  large  that  "  from  this  source  nearly  the 
whole  of  the  working  funds  of  the  [British  Medical]  Associa- 
tion are  derived.*'  We  congratulate  our  jcontemporary  on  the 
admirable  spirit  it  has  displayed,  and  we  commend  its  conduct 
to  the  consideration  of  journalists  generally. 

We  understand  that  the  House  of  B^presentatives  at 
Washington,  U.S.,  have  appropriated  $100,000  in  aid  of  the 
Arctic  expedition.     It  is  said,  too,  in  reference  tp  t)ie  I'rench 
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*'^*'*.^  4-»r ,  fvf  *>•>,  V»,  ti.i  ft-^  \:^,  kcv/c  ai^  J  ti-g  pritir  Jig, 
7*  .*  ^**«-;  A^/  t«rfw  '^^^*:i\  Mt  ti^viti  v>  trjr.     He,  a  I.ttie 

X  •>*  AJt  WM  »/.%,&  ft  f«w  ixM^r,i»«  fr'.ca  t/.#:  £r€f/'.a£it  a  £i.e  jet 
^/  ^,.v.'.^  £/^  WM  it^^#  V>  fOiM  (iroca  U>«  i&arll«  to  Lu  clotLe«. 
v.  urtit  W44  ti^  mj^^rj  It  T:^  Mrot  off  to  the  S'^rboane  f-:.r 
'^'^  </  *.«^  yt'Atsmi^rti^  -  uX  m  io  oU  tiaet ;  thej  wodU  hare 
'4  *A%u%  m^i(u:An,  M.  4zmio,  ooe  <ff  tike  fi&<«t  expenmenten 
^^  iM«*  si  *  Ui^nrtsA^t^A^,,  yMed  *M  to  the  beiritebed  palace. 
'f  ><^  iii^e^t>^pi^<?e  reeeir^  him  with  ah//«ers  of  ehaiacteivtic 
^v  k)*i«iy  iff^rkn,  **  Ah  '  that  m  electricitrr  Mid  M.  Jamin, 
ftr*1  >ft  ft  UfW  n^-fJAAi^  be  foort/1  the  key  to  the  mjaterj.  Before 
Ihe  Mftfitelpieee  wae  *  num^nifieent  bear'a  ikin;  ererj  time 
mS^t^  uuy  oiM  irftlked  ojiofi  it  the  friction  generated  eleetiicitj, 
irhiAh  mznifatfUd  iUelf  in  ite  oaaal  (brmc  of  aparkt  ftod  ahoclu. 
M,  JtMiin  ruU^ed  the  heankin,  and  the  aparks  moltiplied. 

This  ^old  ami  bronsce  medala  granted  by  the  Cooncil  of  the 
fUfykl  (>4/igrftphieal  Boeu;tjr  to  sacceMfnl  competitors  in  an 
^aminuium  ry,nfinfsd  to  the  ehief  public  achools  of  the  TJoited 
KUifi*Ufm,  hare  thiN  year  been  awarded  aa  follows  : — Physical 
O^/^raphy  ;  Oold  medal  to  G.  G.  Botler,  of  Lirerpool  College ; 
hfony^t  mi'dal  Ut  M.  Btewart,  of  Bo»sall  School.  Honourably 
ut^uiUmad ;  W«  Hind,  Cheltenham  College ;  G.  Haghee,  Lirer- 
ItfuA  Iristitnte;  V.  J,  B^;ckley,  King's  School,  Sherborne ;  F.W. 
i/iirit,  (/iiirersiiy  College  School ;  B«  F.W.  Shawe,  Cheltenham 
iy«/ll<*ge}  K,  C.  Thomas,  Manchester  Grammar  School.  Poli- 
f  i'^ftl  G(90graphy ;  Oold  medal  to  G.  W.  Gent,  of  Bossall  School ; 
hrot$7M  medal  to  J.  H.  Collins,  of  Lirerpool  College.  Honour- 
ably mentioned  :  Kdward  Crabby  Manchester  Grammar  School; 
W.  r;randy,  Uossall  School;  G.  Hogben,  tin irereity  School, 
Nottingham  ;  J.  D.  Mnrray,  Clifton  College ;  and  H.  B.  Dixon, 
Westminster  School.  The  medals  were  presented  to  the  soc- 
eessful  candidates  by  the  President,  at  the  anniversary  meeting 
on  the  23rd  ult.    The  prizes  will  be  continued  in  1871. 

Tub  Oanl'nm'H*  (Jhronkle  states  that,  in  a  recent  communi- 
cation to  the  Swiss  Alpine  Club,  M.  Alphonse  de  Candolle 
Nug^osts  the  desirability  of  searching  for  the  remains  of  that 
vo^etation  which  existed  on  the  Alps  previous  to  the  formation 
of  the  glaciers.  The  Alps,  he  points  ont,  assumed  their  present 
contour  and  actual  height  at  the  end  of  the  Pliocene  epoch. 
The  great  development  of  glaciers  and  snow  took  place  in  the 
subsequent  geological  epoch.  As  snow  and  ice  are  conservative 
agents,  so  he  thinks  it  possible  that  remains  of  Crustacea, 
diatoms,  seeds,  &o.,  may  exist  buried  in  the  ice  at  great  depths. 
Professor  Oswald  Heer,  however,  thinks  the  project  a  useless 
one. 

Tt  is  reported  that  in  Guayaquil,  between  Point  Pasado  and 
Point  Venado,  a  peculiar  volcanic  movement  has  taken  place. 
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of  Natural  History, 
osx  laae,  kave  poblished  an  interesting 
t  wisk  an  appeal  to  the  public  for  fnr- 
j  tkat  tke  presat  snbecription  list  of 
iaoeaaed  to  at  kast  $100,000.  We  also 
wt±  ska,  that  the  Legislatare  of  the  State 
tke  name  of  the  State  cabinet  at 
the  direction  of  Professor  James 
^wdrnens  are  typical  ones,  and 
to  tke  scientific  men  of  the 
tke  key  to  the  geological  nomen- 
There  is,  therefore,  great  vrisdom 
and  intmsting  them  to  the  geolo- 
to  tke  groops  of  rocks  in  the  Biate, 
than  any  other  to  illustrate  and  explain 
U  Aseriean  formations.  The  Legislatnre 
Ml— iitatLfMi  of  duplicates  to  the  American 
Hiatocj  in  New  York. 
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As  important  discoteij  ii  said,  by  the  North  German  Cot' 
rt4rpou*ie»u  i  quoted  in  Fuhlic  Opinicm),  to  have  been  made  at 
Jerasalem.  It  is  an  old  stone  bearing  the  figure  of  a  god 
sitting  on  a  thfooe,  with  priests  on  both  sides,  and  a  Hunya- 
ritiak  inscription  two  lines  in  lengtk — ^whieh  had  been  brought 
from  Teman,  and  was  offered  fix*  safe.  Dr.  Oscar  Meyer,  the 
Chancdlor  of  the  North  German  Confederate  Consulate,  suc- 
ceeded in  obtaining  an  impression,  which  is  at  present  in  the 
hands  of  the  Confederate  Consul,  Dr.  Blau,  who  is  residing  for 
a  time  at  Berlin.  The  inscription  is  said  to  contain  the  name 
of  "  Athtar  "  (Astarte). 

A  F£W  weeks  ago  the  Worcester  Arohaoological  Club  were 
astonished  at  an  announcement  made  to  them  by  Mr.  Lines, 
one  of  the  members,   of  an  extraordinary  discovery  of  traces 
of  ancient  habitations,  on  an  extensive  scale^  on  the  slopes  of 
the  Herefordshire  Beacon,  and  also   in  connection   with  the 
smaller  camps  on  Midsummer  HUl  and  HoUybush  Hill.    An 
exploratory  visit  has  accordingly  been  made  to  the  nmo  field  of 
research ;   and  Mr.  Lines   read   an  elaborate  descriptive  and 
theoretical  paper  on  the  subject  at  Midsummer  Hill,  where  he 
pointed  out  the  peculiar  character  of  the  ancient  camp  on  that 
hill,  its  convoluted  entrance,  and  the  honeycombed  depressions 
of  the  whole  crest,  the  sides  being  worked  into  terraces,  and 
concentric  rings  or  hut  circles  being  visible  on  the  east  aide, 
overlooking   Hollybush   Hill.      Mr.   Lines,  says  the  J^tiilder, 
pointed  out  an  altar  in  peculiar  relationship  to  certain  triangu- 
lar tanks,  which  reminded  him  of  Hindu  religious  obserTances, 
and   the   water  triangle  of  ancient  symbolism.      An  artificial 
cave  in  connection  with  the  remains  was  also  visited,  and  what 
he  regarded  as  a  tumulus  or  cemetery,  urging  its  excavation, 
with  permission  of  the  lord  of  the  manor.  Earl  Somers,  who, 
he  thought,  would  feel  as  deeply  interested  in  these  remains  as 
any  member  of  the  club  could  be. 

We  understand  that  there  is  a  vacancy  in  her  Majesty's 
Office  of  Works  for  an  assistant  surveyor.  The  salary  is  £500 
per  annum,  increasing  to  £700.  The  First  Commisaioner,  we 
learn,  has  determined  to  receive  applications  from  duly  qualified 
persons,  and  to  deal  with  them  on  their  merits,  without  reference 
to  patronage. 

In  his  recent  report  on  the  Botanic  Garden,  Jamaica,  Mr. 
Bobert  Thomson  says,  in  reference  to  the  coffee  and  cinchona 
plantations : — "  As  the  plantations  (of  coffee)  were  gradually 
extended,  and  the  primaeval  forests  disappeared  to  make  way 
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for  more  profitable  vegetation,  tbe  rain-prodocing  agents  were 
removecl,  and  a  comparatively  dry  hilly  climate  obtained  for 
the  new  product.  Coffee  may  thus  be  said  to  ha^ve  created  its 
own  climate,  and  it  is  not  presumptuous  to  predict  for  the 
cinchona  a  somewhat  similar  history,  abounding,  no  doubt  in 
episodes  of  disappointment,  difficulty,  and  labour,  but  recording 
eventually  a  great  and  gratifying  success.*' 

We  are  informed,  and  we  trust  that  our  information  is  well- 
founded,  that  on  the  next  trip  which  the  Porcupine  is  to  take, 
Siemens's  electric  thermometer  will  be  employed.  By  this  means 
we  shall  have  a  certain  record  of  the  temperature  at  different 
depths.  It  will  be  remembered  that,  in  a  leading  article  which 
we  published  nearly  a  year  ago  on  this  subject,  we  suggested,  | 
among  other  methods  of  inquiry,  some  experiments  for  the 
determination  of  the  actinic  power  at  various  depths.  It  is 
satisfactory  to  learn,  therefore,  that  this  idea  is  to  be  carried 
out,  and  that  already  an  apparatus  is  being  constructed  for 
the  purpose. 

With  the  view  of  arresting  the  decay  of  the  stone-work  in 
the  clock  tower  in  the  Houses  of  Parliament,  the  Board  of 
Works  have  given  orders  for  its  being  coated  with  Szerelmey's 
preservative  composition,  which  was  applied  to  another  part  of 
the  building  twelve  years  ago. 

Froh  the  report  of  Dr.  Schomburgk,  the  Director  of  the 
Adelaide  Botanic  Garden,  it  is  evident,  says  the  Gardenei-^s 
Chroyiide,  that  good  work  is  being  done  in  South  Australia 
in  the  way  of  introducing  serviceable  plants,  &g.  The 
Sultana  vine  has  been  introduced,  and  succeeds  well,  but, 
like  tbe  Zante  currant  grape,  will  not  fruit  if  short-spur  pruned. 
The  system  of  long-rod  pruning,  says  Dr.  Schomburgk,  must, 
therefore,  be  adopted,  and  at  least  eight  to  ten  eyes  should  be 
left  on  every  rod.  "  The  Quinea  grass,  Panicum  giganteunit  also 
promises  well ;  and  if  it  only  grows  half  as  luxuriantly  in 
South  Australia  as  in  South  America,  there  would,  during  the 
snmtner  months,  be  an  end  to  all  difficulties  about  green  food 
for  cattle;"  Gynodon  Bactylon  is  spoken  of  as  the  only  grass 
that  will  stand  the  scorching  heat  and  drought  of  the  summer 
on  lawns. 

The  Committee  for  arranging  the  meeting  of  the  British 
Medical  Association  at  Plymouth  in  1871,  have  decided  to 
nominate  Mr.  John  Whipple,  F.R.C.S.,  as  the  president  for 
that  occasion. 

Mr.  Proctob's  Siwr  Map,  Ko.  5,  is  just  issued,  and  is  a  most 
perfect  thing  of  its  kind.  It  is  a  fac-similo  of  the  photographs 
exhibited  by  Mr.  Proctor  at  the  Eoyal  Institution,  and  it — 
assuming  its  fidelity  to  fact,  which  we  cannot  doubt  for  a 
moment — demonstrates  favourably  the  author's  views  on  Star- 
dria. 

According  to  the  Builder,  the  Report  of  the  Council  of  the 
Architectural  Museum,  about  to  bo  issued,  states  that  the 
Council  are  now  negotiating  with  the  Boyal  Academy  for  an 
exchange  of  Classic  for  Gothic  work;  and  with  the  South 
Kensington  Museum  for  the  loan  of  nearly  500  casts  from 
Amiens  and  other  places  on  the  Continent  and  in  this  country, 
in  return  for  casts  from  the  Bartle-Frere  Indian  sculptures 
belonging  to  the  Council;  that  the  formation  of  a  library  of  refer- 
ence for  students  and  art-workmen  has  been  determined  upon, 
the  sum  of  £10  towards  tbe  necessary  fittings;  and,  some  valu- 
able works  having  been  already  promised  by  Mr.  Henry 
Vaughan,  it  is  hoped  that  other  donations  in  books,  or  in 
money  for  their  purchase  will  follow. 

Sir  Thomas  Watson  is  fast  recovering,  and  will  soon  again 
resume  the  preparation  of  the  new  edition  of  his  great  treatise 
on  Medicine. 

Intelligence  has  been  received  of  the  floating  dock  Tier- 
muda  having  been  safely  floated  into  the  camber  or  basin  of 
the  royal  naval  dockyard,   at  Ireland  Island.     Preparations 


were  being  made  for  docking  in  it  her  Majesty's  ship  the 
Bacoon, 

The  Lancet  of  Saturday  proposes  that  the  Serpentine  shall 
be  converted  into  an  artificial  sea.  There  is  to  be  a  huge  re- 
servoir on  the  Downs.  Water  is  to  be  steam-pumped  from 
Brighton  to  the  latter,  and  then  allowed  by  its  own  pressure  to 
find  its  way  into  Hyde  Park.  We  have  no  faith  in  the  exten- 
sive benefits  of  salt-water  baths,  and  we  cannot  but  think  that 
Mr.  Tidman  must  have  something  to  do  with  the  Lancet's 
notion.  Dominie  Sampson  would  have  styled  the  idea  Pro- 
digious !     But  everything  is  colossal  in  these  days. 

We  have  received  a  number  of  a  periodical  called  the  Carlow 
College  Magazine,  a  journal  which,  among  other  things,  pro- 
poses to  keep  its  readers  au  fait  of  scientific  progress.  It  has 
an  article  on  modern  geology,  which  is  anonymous,  but  which 
is  couched  in  such  charmingly  modest  language  that  we  cannot 
help  quoting  one  of  the  author's  opinions.  Apropos  of  Sir 
Charles  Lyell's  support  of  the  Darwinian  theory,  the  distin- 
guished geologist  of  the  Carlow  College  Magazine  thus  expresses 
himself: — "  This  coming  in  of  new  forms  and  extinction  of 
others,  Sir  Charles  Lyell,  we  regret  to  say,  accounts  for  on  tho 
Darwinian  hypothesis,  and  even  accepts  the  theory  in  its  ex- 
tremest  form,  as  accounting  for  the  origin  and  development  of 
the  human  race.  He  is  in  this,  and  in  many  other  respects, 
especially  in  tho  later  editions  of  his  works,,  a  very  unsafe 
guide ;  and  his  great  popularity  as  a  writer,  and  the  unpre- 
cedented sale  of  his  works  on  geology,  are  among  the  many 
signs  of  the  spirit  of  this  unhappy  age  " ! !  I  We  commend  the 
above  expression  of  opinion  to  the  careful  notice  of  those  who 
are  trying  to  oppose  the  secular  system  in  Ireland,  and  esta- 
blish in  its  place  the  glorious  benefits  of  denominational 
education ! 

During  the  session  just  concluded,  there  have  been  added  to 
the  register  of  the  Institution  of  Civil  £ngineerf«  42  members 
'  and  114  associates,  while  the  Council  have  admitted  56  students. 
The  numbers  of  the  several  classes  now  on  the  books  are  1<5 
honorary  members,  703  members,  1,002  associates,  and  178 
students,  or  a  total  of  1,899  of  all  classes,  as  against  1,758  at 
the  same  date  last  year,  or  an  increase  in  the  interval  of 
upwards  of  8  per  cent. 

The  huge  Greenland  shark  (Laemargue  horealis),  which  a 
few  weeks  ago  was  taken  off  the  Bell  Bock,  and  exhibited  for 
two  or  three  days  in  Edinburgh,  has  now  been  stuffed  and 
placed  in  the  collection  of  British  fishes  in  the  Museum.  This 
monster,  measuring  about  15  fl.,  is  one  of  the  largest,  if  not 
the  very  largest,  whose  capture  is  on  record,  and  will  doubtless 
be  an  object  of  considerable  attraction  for  some  time. 

The  new  buildings  for  the  Natural  Philosophy  department 
of  tho  Science  Schools  at  Oxford  are  nearly  complete,  and 
Professor  Clifton  is  gradually  removing  his  apparatus  to  the 
rooms  prepared  for  them. 

TiiE  installation  of  the  new  Chancellor  of  the  University  of 
Oxford  (the  Marquis  of  Salisbury)  will,  we  understand,  take 
place  on  the  Tuesday  before  the  Commemoration,  viz.,  June  21. 
A  great  number  of  visitors  have  already  arrived  at  Oxford, 
which,  with  the  Grand  Commemoration  in  June,  and  the  Royal 
Agricultural  Society's  Meeting  in  July,  will  be  unusually  gay 
and  busy. 

The  statue  of  Columbus,  presented  by  the  Empress  Eugenie, 
had  arrived  out  at  Aspinwall. 

In  the  House  of  Commons  on  Monday  night,  Mr.  Liddell 
asked  whether  there  was  any  objection  to  lay  upon  tbe  table^ 
in  a  compendious  form,  the  results  of  a  series  of  experimental 
trials  made  during  the  last  twelve  months  on  board  her 
Majesty's  steamers  Urgent  and  Lutifrr,  at  Portsmouth,  with 
Welsh  and  north  country  coal,  and  the  best  form  of  furnace  to 
be  used  for  the  consumption  of  smoke.     Mr.  Baxter,  in  reply, 
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mid  there  eoald  he  no  objection  to  la/  opon  the  table  a  state- 
nest  of  tbe  retnlt  of  thoe  experimentf,  which  were  of  a  rerj 
inientiiag  ^bMncter,  aad  were  eotirdj  eoDfirmatorj  of  the 
policy  which  had  been  rtecmmeoded. 

At  the  meeting  of  the  French  LegidatiTe  body  on  the  30th 
oit^  IL  Jolea  Ferry  drew  the  attention  of  the  Goremment  to 
the  alarming  progreee  of  tmall-poz  in  Paris,  which  hist  week 
carried  off  ^/9  persons,  and  which  is  still  increasing.  He 
demanded  the  introduction  of  a  system  of  gratoitoos  Taeeina- 
tion,  the  remoral  of  the  small-poz  patients  from  the  hospitals 
in  Paris  to  the  conntry,  and  a  congress  of  medical  men  to  con- 
sider the  means  of  arresting  the  epidemic 

Ma.  Aux  McDowell,  of  Clifden,  West  Galway,  has  made 
a  good  find  in  the  so-called  Eozoon.  It  occurs  in  bonches,  not 
Tery  Urge,  bat  showing  the  stractore  as  well  as  tbe  best 
Canadian.  The  Connemara  serpentine  is  interstratified  with 
beds  of  limestone,  dolomyte  and  chrysotyle. 


ORIGINAL  COMMUNICATIONS. 


[Under    this   bead    we    propose  to    pnbliah  P^>er8  conunanicatcd 

to  the  pages  of  this  JoarnaL] 


ON  THE  ANCIENT  IRON  TBADE  OF  IRELAND. 

BT  G.  H.  KIVABiLir,  )f.B.I.A.,  ETC. 

In  Thkbe  Pakts.— Pakt  II. 

UBTHER  northward,  in  tbe  Co.  Galway,  there  were 
extensive  works  at  Woodford ;  these  do  not  appear 
to  ha?c  been  specially  referred  to  by  any  of  the  old 
writers.  They  were  erected  by  the  Barkes  of 
Marble  Hill;  bat»  according  to  Dotton,  they  were  last 
carried  on  1^  a  Mr.  Crossdale.^  Bog-iron  ore  was  raised 
in  that  neighboarhood,  and  it  is  said  '*  was  mixed  with  red- 
mine  and  ore,  that  was  broagbt  np  the  Shannon  from  below 
liimerick."  This  appears  to  have  been  one  of  the  last  farnaces 
pat  oat  in  Ireland ;  for,  from  tradition,  the  fire  was  extingtiished 
in  the  year  1750.  The  anvil,  hammer,  and  one  of  the  bars  of 
the  farnaeo  are  still  preserved,  and  on  the  latter  is  the  date 
1681.  This  date,  Sir  T.  J.  Barke,  Bart.,  tbe  present  proprietor  of 
the  property,  believes  to  record  the  time  the  farnace  was  erected, 
while  the  date  given  above  was  that  at  which  the  fire  was  pat 
ont,  the  before-mentioned  farnace  at  Whitegate  having  been 
cxtingaished  forty  or  fifty  years  prior  to  it.^ 

To  the  west  of  this  coanty  there  are  also  traces  of  the  old  iron 
trade;  for  north-west  of  the  town  of  Galway,  and  southward  of 
the  village  of  Oughterfrd,  near  Killagftile,  are  the  rains  of  an 
old  iron  farnace.  Tradition  says  that  the  ore  was  raised  in 
the  hilly  country  further  south,  near  Spiddal,  but  carried  here 
to  bo  smelted  on  account  of  the  woods  that  then  existed.  In 
favour  of  this  tradition  it  may  be  mentioned  that,  in  the 
country  northward  of  Spiddal,  much  bog-iron-ore  was  observed. 
On  the  north-eastern  end  of  Camus  or  Screeb  Bay,  which  is 
one  of  the  inlets  extending  out  from  the  archipelago  on  the 
north  of  the  month  of  Galway  Bay,  there  is  another  old  furnace, 
in  the  vicinity  of  which  a  quantity  of  wood-charcoal  and  a  mass 
of  malleable  iron  were  observed.  This  locality  does  not  appear 
to  be  a  favourable  place  in  which  to  raise  iron  ore,  although 
undoubtedly  some  bog-iron  ore  does  exist;  perhaps  the  ore 
was  imported,  for  Boate  mentions  iron  works  that  were  erected 
on  the  sea-board  by  persons  who  had  "  no  mines  upon  or  near 
their  own  land,  bat  had  the  ore  brought  unto  them  by  sea  out 
of  England,  the  which  they  found  better  cheap  than  if  they 
had  caused  it  to  be  fetched  by  land  from  some  of  the  mines 


»  StaiiMtioal  and  Agricultural  Survey  t^f  Qalway.    By  Mr.  Hely  Datton, 
»  M^moin  QeoU  Surv*f  qf  Inland,  Bx.  »h«eto,  121, 125, 


within  the  land.**  Tliis  custom  was  much  resorted  to  on  the 
coast  of  Monster,  especially  of  Kerry,  the  ancestors  of  the 
present  ICarqois  of  Lansdowne  having  erected  two  or  more  on 
their  extensive  estates ;  and  A«  B.  Wynne,  F.G.S.,  records : — 
"  At  Blaekstone,  near  the  aooth  end  of  Caragh  Longh,  are  the 
rains  of  a  ooee  extensive  iron  foondry,  bat  where  the  ore  came 
from  does  not  appear.' 

To  the  north-west  of  the  co.  Grahvay  there  seems  also  to  have 
been  iron  smelting;  for  at  Poolaooppd,  near  Kylemore  (Anglice, 
the  great  wood),  qnantities  of  slag  have  been  fonnd.  Here  the 
ore  may  have  been  smelted  in  faloomeriee,  as  no  trace  of  an  old 
iron  fomaoe  is  now  known  to  exist.  Furthermore,  no  "  old- 
men's-woridngs  "  for  iron  ore  can  be  observed ;  however,  in  the 
extensive  bogs  and  flats  to  the  north-eastward,  there  is  known 
to  be  deposits  of  the  earthy  limonite. 

In  the  CO.  Mayo,  on  the  north  of  Lough  Mark,  the  Gildea*s 
of  Port  Bojal  carried  on  a  large  iron  trade;  the  remains 
of  a  farnace  and  of  rolling-mills  for  refining  the  sow- 
iron  into  bar-iron  still  exist,  and  in  tbe  latter,  until 
very  lately,  was  the  anvil ;  however,  a  few  years  ago,  when  tbe 
property  was  passing  ont  of  the  hands  of  that  family,  it  was 
taken  away.  In  the  flats  and  bogs  adjoining  the  Aille  river 
are  the  old  pits  and  open  cast,  out  of  which  the  bog-iron-ore  was 
;  raised ;  this  ore,  however,  seems  to  have  been  mixed  with  red- 
I  mine,  bat  where  the  latter  was  procured  is  uncertain. 

Besides  the  mines  of  day-iron-stone  mentioned  by  Boate* 
there  were  also  workings  in  the  west  of  the  county  of  Limericb 
adjacent  to  the  Biver  Shannon ;  and  there  is  said  to  have  been 
a  furnace  and  mills  in  the  vicinity  of  Loghill,  while  in  the 
neighboarhood  of  Glin  rains  of  works  exist.  Smith  says  of  the 
trade  in  the  coanty  Cork,  "In  all  these  works  they  nse  a 
sixth  part  of  the  English  red  mine  to  the  native  ore,  in  order 
to  render  it  more  ductile.  Our  ores  are  generally  very  rich, 
and  make  exceeding  good  iron.  About  the  year  1632,  the 
Earl  of  Cork  had  in  his  several  forges,  or  bloomeries,  in  this 
county,  1,000  tons  of  bar-iron,  besides  200  tons  drawn  out  and 
faggotted  into  rods,  at  a  fitting  mill  erected  by  his  lordship, 
and  about  20,000  tons  of  sow-iron.  Bar-iron  was  then  sold 
for  £18  a  ton."  At  the  time  Smith  wrote  (1750)  the  trade  was 
on  the  decline,  as  the  woods  were  nearly  all  cut  down,  and  he 
suggested  that  charred  peat  should  be  used  as  a  substitute  for 
the  wood  charcoal. 

Of  Sir  Charles  CootV  works,  near  Montrath  (Lacka),  Boate 
has  left  an  elaborate  description.     He  sajs  they  paid  better 
than  any  other  that  was  worked  in  his  time,  on  account  of  the 
facilities  there  were  for  the  shipment  of  tbe  manufactured  iron ; 
however,  Boate  seems  to  have  known  vexy  little  aboat  the 
works  belonging  to  the  Earl  of  Cork,  as  he  barely  mentfona 
them.      Coot  paid  five  shillings  and  six  pence  per  ton  for  the 
rock-mine,  delivered  at  the  farnace  head,  and  seven  shilling's  a 
ton  for  the  white  mine ;  the  first  was  brooght  from  ihe  pre- 
viously mentioned  Desart  mine,  oast  of  Maryborough ;  and  the 
latter  from  Cullenagh  hill,  which  lies  to  the  S.E.  of  the  same 
town.     These  ores  were  mixed  in  the  proportion  of  one  to  two, 
"  which  yielded  one-third  part  of  iron ;   that  is  to  say,  of  two 
tons  of  white-mine  and  one  of  rock- mine,  being  mingled  to- 
gether, they  had  one  ton  of  good  iron,  such  as  is  called  mer- 
chant's-iron,  being  not  of  the  first  but  second  mdting,  and 
hammered  out  into  bars,  and  consequently  fit  for  all  kinds  of 
use."     This  manufactured  ore  was  sent  by  boat  down  the  rirer 
Nore  to  Boss  and  Waterford,  for  shipment  to  London  ;    when 
the  market  price  ranged  from  £16  to  £17. 10s.  a  ton,  the  fall 
cost  to  Sir  Charles,  including  all  charges,  even  custom,  never 
exceeding  £11.  "  A  tun  of  merchant's-iron  is  usually  had  out 
of  a  tun  and  a  half  of  sow-iron,  but  if  that  be  of  the  beet  sort, 
and  cast  of  the  best  oar,  two  hundred  pounds  less  of  it  will 
yield  the  aforesaid  quantity    of  a  tun  of  merchant'a-iron." 
Dr.  Boate  also  gives  a  full  description  of  the  process  of  smelting 
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and  the  refining  of  the  sow-iron,  which,  in  principle,  is  nearly 
similar  to  that  in  use  at  the  present  daj.  This  author  also 
records  the  existence  of  foundries  "  where  the  iron  was  cast  into 
ordnance,  pots,  small  ronnd  fnrnaces,  and  other  things ;"  and 
he  mentions  that  Mr.  Christopher  Wandsworth,  Master  of  the 
Bolls  in  Ireland,  "  had  one  upon  his  lands  by  Idough,  in  the 
county  of  Oarlow  "  (near  the  town  of  Castlecomer). 

When  the  wood  was  cut  down,  the  Irish  iron  trade  suc- 
cumbed. In  England,  "  the  energy  and  genius  of  one  man,"  to 
quote  Sir  B.  Kane,  "  rescued  her  from  becoming  a  mere  de- 
pendent for  iron  on  the  north  of  Europe,  by  inyenting  the 
process  of  reducing  iron  by  means  of  coke.  In  Ireland,  there 
was  no  man  like  Dudley.  The  iron  manufacture  in  England 
assumed  a  new  and  enlarged  existence.  The  iron  manufacture 
of  Ireland  rapidly  declined;  and,  finally,  a  century  ago,  in 
Kerry,  the  last  charcoal  furnace  was  extinguished,  when  they 
had  burned  out  the  last  remaining  wood." 


DB.  TYNDALL  AND  THE  GEBM  THEOBY. 


HEN  Professor  Tyndall  disturbed  the  mind  of  the 
general  public  by  his  sensational  endeavour  to  ven- 
tilate, in  a  popular  fashion,  a  question  that  is  still 
amongst  the  most  uncertain  of  those  by  which  men 
of  science  are  perplexed,  he  must,  one  would  conceive,  have 
bad  some  definite  object  in  view.  It  is  not  too  much  to  say 
that  he  has  accomplished  nothing  but  the  generation  of  dis- 
trust in  his  own  sagacity.  We  wish,  however,  to  take  advan- 
tage of  the  opportunity  in  order  to  say  a  few  words  on  the 
present  position  of  the  debate,  and  to  point  out  the  inconclu- 
sive character  of  the  evidence  that  has  been  adduced  on  either 
side.  The  case  is  one  in  which  the  imaginations  of  experi- 
menters have  outstripped  their  facts,  and  in  which  vast  super- 
structures have  been  raised  upon  foundations  wholly  inadequate 
to  sustain  them. 

We  know,  in  a  broad  and  general  way,  first,  that  there  is 
some  relation  between  the  presence  of  atmospheric  air  and  the 
occurrence  of  putrefaction  ;  and,  secondly,  that  the  occurrence 
of  putrefaction  is  attended  by  the  development  of  various  low 
forms  of  life.  Mycologists  have  for  many  years  been  familiar 
with  the  abundant  difinsion  of  the  sporules  or  germs  of  the 
lowest  fungi  in  the  atmosphere ;  and  from  this  knowledge  it 
seemed  but  a  step  to  the  inference  that  the  atmosphere  might 
possibly  not  be  itself  the  cause  of  putrefactive  changes,  but  the 
mere  carrier  of  the  cause ;  and  that  the  air  itself,  quoad  oxy- 
gen and  nitrogen,  was  powerless  to  initiate  organic  change. 
On  the  other  hand,  it  was  found  that  life  came  into  existence 
under  circumstances  that  rendered  the  presence  of  an  antece- 
dent germ  improbable ;  and  it  was  suggested,  indeed,  that  it 
might  begin  anew,  under  favourable  circumstances,  and  from 
certain  aggregations  of  inorganic  molecular  matter. .  Now  these 
two  views,  the  doctrine  of  the  derivation  of  the  inferior  forms 
of  life  from  germs,  and  the  doctrine  of  spontaneous  generation, 
have  very  often  been  discussed  as  if  they  were  antagonistic  and 
incompatible.  In  reality  they  are  neither.  Assuming,  as  a 
matter  of  argument,  tbat  spontaneous  generation  is  a  thing  of 
daily  occurrence,  it  must  still  be  admitted  that  the  organisms 
thus  generated  may  reproduce,  and  may  become  parents  of 
tbeir  kind ;  and,  in  however  many  instances  we  may  trace  life 
to  the  presence  of  germs,  or  may  see  reason  to  believe  that  its 
absence  is  due  to  their  destruction  or  exclusion,  we  are  no 
nearer  the  proof  that  germs  are  essential  antecedents  to  its  de- 
velopment. It  is  fully  open  to  one  philosopher  to  demonstrate 
the  existence  of  germs,  and  to  trace  their  development  into 
organisms  of  any  degree  of  complexity.  It  is  as  fully  open  to 
another  to  show  that  organisms  may  come  into  being  when  all 
germs  are  excluded.  But  neither  kind  of  evidence  will  destroy 
the  other;  and,  indeed,  there  seems  to  be  very  high  probability 
that  both  these  views  will  at  no  distant  time  be  established. 


If  either  were  true  exclusively,  the  evidence  of  its  truth  would 
not  be  difficult  to  obtain,  and  the  conditions  under  which  life 
might  be  looked  for  would  soon  be  determined  with  absolute 
certainty.  But,  as  a  matter  of  fact,  we  now  find  the  widest 
discrepancy  between  the  results  obtained  by  different  experi- 
menters. In  some  instances  the  most  rude  precautions  suffice 
to  prevent  decomposition ;  in  others,  the  most  rigorous  care  to 
exclude  germs  is  followed  by  the  plentiful  appearance  of  life. 
Every  surgeon  has  met  with  cases  in  which  an  amputation 
wound  has  healed  by  the  first  intention,  or  in  which  a  com- 
pound fracture,  almost  accidentally  protected  by  a  blood-crust, 
has  never  yielded  a  single  drop  of  pus.  On  the  other  hand, 
we  are  told  by  Professor  Lister  and  his  followers  that  the 
most  minute  and  anxious  care  is  needed  in  order  to  secure 
such  a  result;  and  we  are  told  by  those  who  are  not  his 
followers  that,  in  their  hands,  even  this  minute  and  anxious 
care  has  been  unavailing.  The  differences  familiar  to  us  as 
surgeons  in  the  wards  are  repeated  among  philosophers  in  the 
laboratory.  M.  Pasteur  tells  us,  and  others  have  confirmed  his 
statement,  that  a  plug  of  cotton- wool  will  preserve  a  flask  of 
boiled  milk  for  an  indefinite  time.  Dr.  Bastian  informs  us  that 
abundant  life  will  be  developed  in  saline  solutions  from  which 
all  air  has  been  removed,  and  in  which  all  germs  have  been 
killed  by  heat.  His  experiments  have  yet  to  be  repeated  by 
others ;  and,  until  they  have  undergone  this  test,  they  are  open 
to  the  obvious  objection  that  they  may  have  been  in  some  way 
erroneously  conducted.  But  this  scarcely  affects  the  point  we 
wish  to  make — which  is,  that  the  best  experiments  terminating 
in  either  result  do  not  exclude  the  possibility  of  the  other;  and 
that  an  experiment,  however  much  it  may  confirm,  is  wholly 
unable  to  destroy.  Begarded  from  one  point  of  view,  the 
question  at  issue  is  insoluble ;  because  the  proof  of  a  negative 
is  impossible.  In  the  meanwhile,  in  all  the  practical  affairs  of 
life,  we  must  be  content  to  stop  short  of  demonstration,  and  to 
act  upon  high  probability.  It  is  certain  that  the  air  around  us, 
especially  the  air  of  populous  places,  contains  much  floating 
matter  of  a  noxious  character,  many  floating  germs  of  common 
fungi,  possibly  many  germs  productive  of  special  forms  of 
disease.  It  is  certain  that  the  mechanical  exclusion  of  such 
impurities,  or  their  destruction  by  chemical  agents,  will  often 
be  highly  advantageous.  It  is  also  certain  that  we  cannot 
exclude  in  that  way  all  the  noxious  agents  that  produce  ani* 
malcular  life,  or  zymotic  disease ;  and  we  shall,  in  the  present 
state  of  knowledge,  only  waste  time  and  lose  labour  if  we  aim 
at  the  unattainable  by  an  accumulation  of  minute  precautions. 
The  philosopher  who  tells  the  public  that  it  is  the  duty  of 
practical  men  to  do  this  or  that,  at  which  practical  men  will 
only  smile,  is  an  ignis  fatuus  rather  than  a  guide.  Dr.  Budd's 
suggestion  to  oil  Uie  skin  of  a  scarlet  fever  case  is  an  illustra- 
tion of  science  brought  to  ^e  aid  of  sagacity.  Professor  Tyn- 
dall's  reeommeadation  to  a  surgeon  to  open  an  abscess  with  a 
hot  knife,  is  an  illustration  of  an  hypothesis  carried  to  an 
absurdity.  It  reminds  one  of  Captain  Marryatt's  hero,  encou- 
raging the  organ  of  benevolence  by  a  cupping-glass. — Lancet, 


Bleotro-Magnetic  Maohines.— The  invention  of  Mr.  T.  Slater, 
of  Euaton-road,  whioh  is  spoken  very  highly  of  by  those  aoqoainted 
with  it,  oonsists,  first,  in  the  constmction  and  arrangement  of 
electro-magnetic  machines,  and  in  tronBmitting  of  the  force  obtained 
through  these  improved  batteries  and  magnets,  and  rendering  snch 
force  available  for  nsefnl  purposes,  either  through  a  reciprocating  or 
rotative  movement.  The  inventor  oonstmcts  this  magnet  of  the  horse- 
shoe form,  circular  in  section,  bnt  swelled  ont  at  the  poles  of  the 
magnet  at  the  end  of  each  limb,  so  as  to  give  a  greater  surface  for  the 
armature  to  work  on,  and  otherwise  for  the  increasing  of  the  surface 
of  the  armature  and  power  o^  the  magnet.  The  magnet  is  either  made 
of  solid  wrought-iron  and  circular  in  section,  or  built  of  sections  of 
flat  soft  wrought-iron,  plated,  but  also  swelled  out  at  the  poles  of  the 
magnet.  The  inventor  uses  in  his  machine  either  one  magnet  or  more 
than  one,  increasing  the  surface  so  as  to  obtain  a  greater  attractive 
force  for  the  armature  to  be  attracted  against  by  the  "  moment  of 
force  "  alternately. 
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ADDITIONS  TO  THE  HENAOEBIE  OF  THE  ZOOLOGICAL  GABDENS,  BEGENT S  FARE. 

Prom  May  IBih  to  21it#,  1870. 


Ifune. 


2  Tigers  (Felia  tigris)  

1  Himalayan  Bear  (Ursns  Tibetanns)   S 

1  Wbite-bellied  Kangaroo  (Macropas)  (?)  S  

1  Hybrid  Wolf  (?)  $    

1  Himalayan  Bear  (Ursos  Tibetanns)  S    

1  Hnia-bird  (Hoteralocha  Gonldi)* 

1  Hyacinthino  Macaw  ( Ara  hyacinthina)  

7  Kaddy  Bbeldrakes  (Tadoma  rutila)    

4  Tnrqnoisino    Parralceets    (Enphema    polcbella) 

1  Black-faced  Spider  Monkey  ( Atelea  ater)  ?  

2  Aastralian  Sacred  Ibises  (Ibis  strictipennis) 

1  Ocelot  (Folis  pardalis)  9  

2  Grey-headed  Parrakeets  (A  gapornis  cana) 

2  Green-winged  Doves  (Chalcophaps  indica) 

1  Bladder-nosed  Seal  (Cystophora  cristata)  ^ 

1  Tnatora  Lizard  (Sphenodon  pnnctatnm) 


CoQotry. 


How  obtained. 


Where  placed  in  Oardent. 


8  Egyptian  Geese  (Chcnalopex  JEgyptiaca) 


North  India  .... 

Australia 

North  America. 
North  India .... 
New  Zealand  . 
Brazil    


New  Sonth  Wales  . 

Isthmns  of  Panama 

Australia  

Mexico 

Madagascar 

India 

HndHon's  Bay 

New  Zealand    


i  Male. 


9  Female. 


IS  ANY  KNOWLEDGE  USELESS? 

In  Two  Pabts. — Part  I. 

HEBE  is  DO  name  of  greater  power  at  the  present 
than  that  of  Science ;  and  it  is  as  awkward  to  say 
anything  against  the  pretensions  of  men  of  science 
as  it  once  was  to  be  a  heretic  of  a  different  order. 
You  cannot,  it  is  trne,  be  bnrnt  alivei  or  pat  into  an  inqnisi- 
tion,  bat,  which  is  almost  as  bad,  yon  could  be  made  to  look 
extremely  foolish.  The  men  of  Science  regard  yoa  throagh 
their  spectacles  with  an  air  calculated  to  strike  terror  into  the 
boldest  heart  if  you  ventare  to  qaestion  the  advantage  of  their 
roost  trifling  speculations.  Anything  which  by  hook  or  by 
crook  can  be  brought  under  the  mantle  of  an  ology  is  a  sacred 
object,  not  to  be  tonched  by  the  profane  vulgar.  A  poor 
savage  sees  a  civilized  being,  capable  of  producing  thunder,  and 
supplied  with  unlimited  quantities  of  fire-water,  devote  himself 
for  years  to  the  pursuit  of  bugs — using  that  word  in  the 
American  sense.  This  strange  creature  will  live  for  months  in 
a  wilderness,  and  be  amply  rewarded  by  collecting  a  boat-* 
load  of  creeping,  crawling  things,  which  are  not  even  good  to 
eat.  The  savage  thinks  the  white  man  must  be  little  better 
than  an  idiot ;  and  the  white  man,  when  he  comes  home,  writes 
his  book,  and  holds  the  savage  up  to  the  derision  of  an  enlight- 
ened public.  '  Here,'  he  says  in  effect,  '  is  a  poor  creature  so 
ignorant  as  to  think  me  a  fool  for  spending  a  month  in  dis- 
covering the  Hotonc^ivonontlwl^m  JoneHi — an  animal  whiah 
differs  from  all  other  Hotonchronontbologi  in  having  two  more 
spots  upon  his  nose,  and  an  extra  claw  on  his  hind  leg.*  Is  it 
so  plain  that  the  white  man  has  altogether  the  best  of  the 
argument  P  Suppose  that  the  beast  in  question  had  remained 
nnknowD,  would  the  human  race  have  been  materially  the 
worse  P  Or,  to  put  it  more  moderately,  could  not  the  month 
be  spent  to  more  purpose  in  some  other  field  of  labour  P  Some, 
distinguished  martyr  to  science  once  planted  a  colony  of  some 
loathsome  insect  in  his  thumb,  and  heroically  travelled  to 
Europe  with  his  burden,  in  the  hope  of  discovering  some  new 
facts  about  the  way  in  which  the  animal  laid  its  eggs.  Un- 
luckily, if  I  remember  right,  the  thumb  mortified,  and  had  to 
be  amputated  within  sight  of  land ;  and  wo  have  ever  since 
been  called  upon  to  admire  the  zeal  and  heroism  of  the  sufferer. 
I  am  willing  to  do  so,  just  as  I  admire  St.  Simeon  Stylites  for 
standing  for  twenty  years  on  a  column,  and  saying  his  prayers 
one  thousand  two  hundred  and  forty-four  times  a  day.  Only 
I  cannot  help  asking,  in  each  case,  whether  so  rare  a  quality  of 
heroism  could  not  have  been  turned  to  some  better  account  P 
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Zeal  IS  not  a  commodity  of  which  we  have  such  an  abundance 
that  we  can  complacently  set  it  running  to  waste.  Science 
often  means  nothing  more  than  accurate  and  systematic  know- 
ledge of  facts ;  and  the  question  always  remains  whether  the 
facts  are  really  worth  knowing.  If  a  man  of  genius  spends 
years  in  investigating  the  habits  of  a  microscopic  animalcule, 
it  does  not  follow  that  the  game  was  worth  the  candle  simply 
because  we  give  to  the  knowledge  gained  the  mystic  name  of 
science." 

We  quote  the  above  because  it  gives  a  fair  idea  of  the  views 
of  those  practical  men  whose  sphere  of  mental  vision  is  circnm- 
scribed  by  the  question  cui  hono  ? — in  other  words,  men  whose 
minds,  if  placed  in  the  centre  of  a  good  old-fashioned  silver 
dollar,  would  be  entirely  contained  within  the  periphery. 

The  great  value  of  most  scientific  facts  lies  not  so  much  in 
the  practical  availability  of  the  facts,  as  in  the  correlation  with 
other  facts,  and  the  light  which  they  throw  upon  scientific 
questions  of  confessedly  high  importance.     The  discovery  of 
the  supposititious  Hotonchrononihologus  lonesii  might  not  be  a 
matter  of  much  consequence  in  itself,  but  its  relation  to  the 
Darwinian  hypothesis,  and  its  effect  upon  our  views  in  regard 
to  species,  might  possibly  be  so  important  as  to  immortalize  the 
discoverer.     So,  too,  it  might  not  be  a  matter  of  much  con- 
sequence in  itself  how  a  certain  Acarus  propagated  its  species ; 
but  a  study  of  the  process  in  this  particular  case  mi^/U  throw 
much  light  on  generation  in  general,  and  this  is  certainly  worth 
the  expenditure  of  a  good  deal  of  zeal  and  labour.    ISidi  an^ 
definite  knowledge  of  any  subject  is  only  to  be  attained  throagh 
long  study,  and  by  examining  the  question  from  every  point  of 
view,  and  under  every  variety  of  circumstance  and  condition. 
The  processes  of  generation  carefully  investigated  in  the  lower 
animals  have  thrown  great  light  on  the  corre8X>onding  processes 
involved  in  the  reproduction  of  those  of  higher  grade.     Success 
in  the  breeding  of  domestic  animals  depends  largely  upon  our 
knowledge  of  the  causes  that  govern  the  variations  of  species 
and  varieties.     It  is  not  at  all  impossible,  under  certain  con- 
tingencies, that  a  mere  dot  on  a  fossil  shell,  buried  millioDs  of 
years  ago,  might  decide  important  questions  in  this  connection, 
and  lay  the  world  under  everlasting  obligations  to  the  observer 
of  these  minute  differences.     The  writer  of  the  paragraph  we 
have  just  quoted  evidently  does  not  appreciate  the  fact,  that 
every  thing  in  Mature  is  carried  out  strictly  according  to  law, 
and  that  the  most  trifling  fact  is  valuable  as  an  index  to  these 
laws. 

We  copy  the  foregoing,  with  the  able  comments  of  the  editor, 
from  a  recent  number  of  the  Manufactnrei'  and  Builder,     We 
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rejoice  tbat  there  are  few  persons,  even  amongst  those  so-called 
practical  men  who  hate  the  very  sight  of  a  Latin  word,  whd 
take  sQch  a  narrow-minded  view  of  trae  science ;  and  that  their 
numbers  are  fast  diminishing.  It  is  entirely  unnecessary  for  ns 
to  undertake  to  show  how  most  of  those  discoveries  which  have 
in  a  great  measure  brought  about  our  present  advanced  civili- 
zation, have  been  made  by  the  study  of  "  small  things,*'  and 
by  the  "  accurate  and  systematic  accumulation  of  facts."  But 
to  show  how,  in  our  own  Department  of  Science,  the  knowledge 
of  a  single  fact  which  can  only  be  obtained  by  a  proper  study 
of  one  of  these  "  insignificant,"  creeping,  crawling  things,  that 
are  popularly  called  Bugs,  may  prove  of  great  practical  im- 
portance, let  us  instance  one  or  two  of  the  many  cases  that 
might  be  brooght  forward. —  Amet-ican  Entomologist  and 
Botanist. 


HOW  TO   DISSECT  A  RAT. 


BY  E.  J,  ELVIN. 


F  the  numerous  paths  into  which  natural  science  draws 
its  devotees,  none  presents  so  many  advantages  and 

'  charms  as  that  of  dissection.  It  is  a  skilful  and 
beautiful  art,  which  is  easily  learnt ;  and  I  intend 
here  to  lay  down  a  few  simple  rules,  gleaned  from  my  own 
experience,  for  the  benefit  of  some  of  the  readers  of  Science' 
Gossip,  as  I  strongly  inculcate  the  principle  of  studying  the 
structure  witl^  reference  to  the  habits,  and  the  habits  with 
reference  to  the  structure. 

The  implements  are  the  first  consideration.  To  begin  with, 
it  is  highly  necessary  to  be  supplied  with  a  sufficiency  of  good 
knives.  Implements  are  expensive ;  and  I  would  advise,  as 
cheapest  in  the  end,  and  far  more  convenient,  the  purchase  of 
ono  of  Weias's  Dissecting-cases.  It  contains  six  knives  of 
graduated  sizes,  a  pair  of  large  and  stout  scissors  for  rough 
work,  a  pair  of  smaller  ones  for  more  delicate  manoeuvres,  a 
pair  of  strong  forceps,  a  blowpipe  for  wafting  away  delicate 
tissues,  distending  stomachs,  &c,,  and  three  sharp  hooks,  each 
connected  to  a  centre  ring  by  a  chain,  which  are  exceedingly 
useful  for  hooking  back  limbs  and  flaps  of  skin  which  con* 
stantly  are  coming  in  the  way.  This  set  of  instruments,  which 
costs  one  guinea,  is  inclosed  in  a  neat  and  portable  case.  The 
great  difficulty  is  to  keep  the  knives  sufficiently  sharp ;  but  if 
you  live  near  a  town,  it  is  easy  to  get  them  sharpened  at  a 
cutler's  at  a  trifling  cost. 

The  next  requisite  is  a  dissecting-board.  It  may  either  be 
the  top  of  a  deal  table,  or,  still  better,  a  separate  oaken  slab 
about  2  ft.  long  and  18  in.  widet  which  will  suffice  for  all  speci- 
mens of  moderate  size.  You  may  then  set  to  work  in  the  fol- 
lowing manner.  Place  a  good-sized  deal  table,  if  possible  used 
for  no  other  purpose,  in  a  window  with  a  good  light ;  spread  a 
towel  over  it ;  on  your  right  hand  lay  open  your  case  of  knives ; 
put  your  oak  board  in  the  middle  of  the  towel,  the  edges  of 
which  spreading  round  are  exceedingly  handy  for  wiping  the 
implements  upon ;  at  the  left  hand  corner  of  th%  table  let  there 
be  a  saucer  for  the  portions  of  flesh  you  remove ;  in  front  of 
yon  station  a  tumbler  of  water,  which  is  useful  for  a  variety  of 
purposes ;  supply,  lastly,  a  handful  of  cotton  wool  to  stanch  the 
flow  of  blood  if  perchance  yon  pierce  one  of  the  larger  blood- 
vessels of  your  subject.  Then,  seating  yourself  on  a  high  stool 
at  the  table,  and  taking  some  mamma),  as  for  instance  the 
rat,  your  equipment  is  complete,  and  you  may  commence 
work. 

I  prefer  to  begin  with  Ihe  digestive  organs,  since  they  are 
the  parts  most  subject  to  corruption.  With  the  scissors  cut  a 
long  slit  across  the  abdominal  coat  on  a  line  with,  and  a  little 
below,  the  ribs.  From  the  centre  of  this,  cut  another  slit 
downwards  between  the  legs,  either  folding  back  or  cutting  off 
these  flaps  of  skin,  when  a  beautiful  sight  will  be  disclosed. 
Remove  the  intestines  first,  and  cutting  them  through  at  the 
rectum  and  also  at  their  connection  with  the  stomach,  seize 


them  with  the  pincers  with  one  band,  and  with  the  knife  in  the 
other,  by  steady  pulls  and  dexterous  cuts  the  great  mass  will 
soon  be  freed.  They  may  then  be  stretched  out,  measured,  and 
their  internal  coats  and  the  nature  of  their  oontent4B  examined. 
Kow  disengage  the  stomach,  care  being  taken  not  to  puncture 
it  in  the  operation.  Its  contents  must  be  squeezed  out  through 
the  pylorns  and  critically  examined, — in  many  animals  much 
interest  depending  upon  this  point.  The  stomach  should  then 
be  washed,  both  inside  and  out,  in  the  tumbler  of  water,  until 
it  is  perfectly  clean,  and  tying  a  piece  of  strong  thread  tightly 
round  the  lower  orifice  and  inserting  the  end  of  your  blowpipe 
into  the  upper  one,  tie  a  second  piece  of  thread  round  it,  in- 
closing the  pipe  with  it.  Holding  the  two  ends  tight,  blow 
into  the  blowpipe  until  the  stomach  is  well  distended  with  air  ; 
then  with  your  mouth  drawing  out  the  pipe,  at  the  same 
moment  pull  the  thread  tight,  and,  securing  it  with  a  knot,  it 
may  be  hung  up  to  dry.  It  is,  however,  a  performance  which 
requires  some  knack  to  do  successfully  :  either  it  is  filled  too 
fuU,  and  on  a  rise  of  temperature  it  bursts,  or  else  enough  air 
is  not  supplied,  and  it  rapidly  shrivels.  Practice,  however, 
will  soon  teach  you  the  right  medium. 

On  the  right  side  opposite  the  stomach  is  the  liver,  with 
which  the  gall-bladder  is  connected.  Beneath  all,  and  on  each 
side,  are  the  kidneys,  the  cellular  structure  of  which  is 
interesting. 

The  dissector  should  next  proceed  to  the  heart  and  lungs. 
Having  removed  the  diaphragm,  that  large  muscular  membrane 
which  divides  the  thorax  from  the  abdomen,  it  is  far  from  easy 
to  separate  the  circulatory  and  respiratory  organs  from  the  rest 
of  the  body,  and  it  is  necessary  at  the  same  time  to  disengage 
the  trachea  or  windpipe,  which  unavoidably  destroys  to  a 
certain  extent  some  of  the  muscles  of  the  neck.  It  should  be 
separated  from  the  head  at  the  epiglottis — that  lump  which  is 
popularly  known  in  man  by  the  name  of  Adam's  apple.  After 
detaching  it  in  its  course  down  the  neck,  which  is  easily  done, 
it  must  be  ptished  through  into  the  thorax,  and  seized  with  the 
forceps  with  the  left  hand,  and  with  the  assistance  of  the  knife 
the  attachments  of  the  heart  to  the  chest  separated.  In  a  few 
moments  you  will  be  able  to  draw  it  out  uninjured,  flanked  by 
the  lungs,  and  with  the  trachea  rising  from  the  centre.  Dis- 
secting this  will  be  a  charming  occupation.  Yon  should  notice 
whence  the  aorta,  or  great  artery,  starts,  where  the  arteries 
branch  forth  to  supply  the  head,  where  the  vein  enters  carrying 
back  the  impure  blood,  and  the  arteries  which  carry  the  blood 
to  the  lungs  to  be  purified,  and  the  veins  which  return  it  to 
the  heart.  Kext  examine  its  structure :  its  four  compartments ; 
right  and  left  auricle  and  right  and  lefl  ventricle;  its  valves, 
muscular  coats,  and  ligaments ;  the  bifurcation  of  the  trachea 
to  each  lung;  the  numerous  branches  of  the  bronchi;  the 
structure  of  the  trachea  and  of  the  epiglottis.  If  all  this  were 
done  thoroughly,  it  would  afford  the  dissector  many  hours  of 
delightful  study. 

The  viscera  being  disposed  of,  the  head  must  now  receive 
your  attention.  Here  there  are  both  muscles  and  nerves,  veins 
and  arteries  to  be  dissected  out,  without  destroying  them  all  in 
the  act.  And  this  being  impossible,  it  is  necessary  to  select 
one  or  other  of  these  points  and  sacrifice  the  rest.  If  the 
specimen  is  a  kind  of  which  you  can  get  several  with  ease,  yoa 
may  devote  one  to  each  particular ;  but  if  it  is  a  rare  and 
unnsnal  animal,  the  muscles  boar  the  most  importance.  In^ 
vestigating  these  is  a  laborious  undertaking.  You  must  care- 
fully dissect  away  until  yon  pretty  well  detach  each  musole 
from  its  fellows  along  its  entire  length.  You  must  then  note 
its  origin,  or,  in  other  words,  from  whence  it  takes  its  rise ;  its 
insertion,  or  where  it  goes  to.  Then  its  use  mnst  be  deter- 
mined. This  may  partly  be  done  by  observing  what  two  por- 
tions of  the  frame  it  connects,  and  partly  by  pinching  and 
irritating  the  muscle,  when  it  will  contract  as  it  did  when 
instigated  by  the  brain.  Those  governing  the  complicated 
movements  of  ihe  jaws  and  the  neck  wiU  be  traced  with 
interest. 
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la  tlM  fore-Icy  or  srm  tiie  nme  pha  mat  befiaOoved* 
oftcB  by  pbdng  iU  niudet  job  Biay  make  the  paw  saddealy 
doM  ap,  deadied  as  if  ia  defiaaee.  The  aiaadee  of  the  hiad- 
Icy  haTiag  beta  fifcewise  ideatificd  aad  eepaxated,  joa  naj 
piwetd  to  the  exaanaaiioa  of  the  aervee  of  the  oppoote  fore- 
leg* traeiag  tfaeai  firom  their  eoaree,  sad  diseatsa^iBg  them  from 
ikA  eoBfse  aaumg  the  naselcs.  The  secoad  hiad-leg  may  be 
deroted  to  the  obserrstioa  of  the  veias  aad  arteries;  the 
former  hariog  Tshres  opeaiag  apwards»  aad  the  blood  la  them 
of  a  daihcr  ooloar  thaa  that  which  is  ia  the  latter.  It  mast 
be  kept  ia  miad  that  the  coaaeetioa  betweea  the  arteries  aad 
Teas  is  hj  espiOaries,  which  are  hair-like  ressels  iavisible  to 
the  asked  eye.  It  woold  be  a  delightfol  exercise  to  derote  aa 
satire  aoimsl  exdosivdj  to  the  drcalatorj-  system,  traoag 
fr^om  the  heart  the  arteries  tpreadiag  to  the  head,  bodj,  aad 
legs,  sad  the  Teias  reCoraiag  it  from  all  these  direrse  parts 
agaia  to  the  heart.  It  is  best  to  select  a  moderate-sized 
spedaieB  for  this,  siaee  thea,  if  a  ressel  is  cat,  the  amonat  of 
escaped  blood  is  aoi  to  great. 

Ia  RDall  aaimals  little  caa  be  doae  to  the  eye ;  bat  ia  large 
ones,  sadi  as  the  sheep  or  the  ox,  there  is  perhaps  aothiag 
that  win  gnre  aiore  delist.  The  parity  of  the  Titreoas  and 
aqaeoBS  hamoors;  their  pecoliar  semi-firm'  and  semi-fiaid  oca- 
sistency ;  the  beaatifal  Uackeniag  of  the  middle  coat;  the  leas, 
the  retiaa,  aad  the  exit  of  the  optic  aerre  to  the  braia,  are  all 
oljects  of  admiration.  The  eye  mast  first  be  extracted  from 
its  9oAet,  its  secarity  ia  which  is  astonishing.  There  is  little 
iear,  howerer,  of  piercisg  it,  as  its  eonsisteney  is  oorreipondingly 
great. 

The  dissection  of  the  ear  is  attended  with  great  difficulty,  as 
all  its  important  parts  are  lodged  in  the  temporal  bone,  and  it 
would  be  useless  to  attempt  here  to  gire  any  directions  on  the 
snD|ect, 

When  yon  bare  traced  the  connection  of  the  nose  with  the 
month,  the  cleft  of  the  nostrils,  their  pitnitoxy  glands,  and  the 
fine  network  of  nerres  spreading  over  their  delicate  surfaces, 
yon  may  proceed  to  the  brain.  This  may  be  got  at  by' care- 
fully  sawing  asunder  the  skull  at  the  jointure  between  the  two 
parietal  bones,  care  being  taken  not  to  cut  and  injure  the  deli- 
cate substance  below.  Then  obserre  that  it  is  dirided  into 
two  separate  portions — the  upper  brain,  or  cerebrum,  and  the 
lower  brain,  or  cerebellum ;  that  the  great  spinal  nenre  pro- 
ceeds from  the  little  brain,  or  cerebellum ;  that  the  cerebrum 
is  formed  of  two  hemispheres ;  that  it  is  convoluted  in  structure, 
whilst  the  cerebellum  is  in  layers,  or  laminated ;  that  nerres 
branch  off  through  little  apertures  in  the  skull  to  the  eyes,  nose, 
ears,  mouth,  and  so  on ;  and  that  the  two  hemispheres  of  the 
brain  are  subdivided  into  smaller  lobes.  The  spinal  nerres 
branching  from  the  great  cord,  with  the  two  roots  to  each — 
the  one  the  root  of  the  nerve  of  motion,  and  the  other  the  root 
of  the  nerre  of  sensation — should  be  observed  and  followed. 

The  soft  part  of  the  animal  frame  is  now  finished,  and  the 
skeleton  alone  remains.  But  this  in  itself  would  take  a  sepa- 
rate article  to  demonstrate. 

Cutting  oneself  whilst  dissecting  often  turns  out  a  very 
serious  affair,  and  great  care  must  be  taken  to  avoid  it.  The 
most  efficient  remedy  is  to  suck  the  wound,  and  then  to  hold 
the  finger  for  same  time  in  cold  water,  and  not  to  take  too 
rapid  measures  to  arrest  the  bleeding. 

Cautioning  the  anatomist  to  persevere,  I  wish  him  good 
speed  in  the  cheery  and  sunny  path  of  comparative  anatomy. — 
Hardwicke's  Science  OofBxjp* 


What  the  Chicago  Telescope  is  doinc.^One  of  the  largest  tele- 
scopes in  the  world,  it  is  well  known,  is  owned  by  the  Chicago  Uni- 
versity. The  destined  work  of  this  wonderful  ingtrument  is  to  make, 
in  connection  with  nine  chief  observatories  of  Enrope  and  America, 
an  entirely  new  catalogue  of  250,000  stars,  determining  the  right  as- 
cension and  declination  of  each  particnlar  star. 
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jEFORB  proceeding  to  the  asibject  of  Star-drift,  three 
broad  facts  nsay  be  stated.    They  are,  I  believe, 
BOW  reeognised  for  the  firvt  time,  and  seem  decisive 
of  the  existeace  of  tpedal  lawa  of  distribution  among 
the  staiB: 

Ftni,  the  rich  sonthem  regsoo,  thoogh  covering  but  a  «xih 
part  of  the  heavens,  cootains  one-third  of  aU  the  lucid  stars, 
leaving  obIj  two-thirds  for  the  remaining  five-siztha  of  the 
heavens. 

Secondly,  if  the  two  ridi  regioes  and  the  Milky  Way  be  con- 
sidered as  one  part  of  the  heavens,  the  rest  as  another,  then  the 
former  part  is  thne  times  as  richly  strewn  with  lucid  stars  as 
the  second. 

Thirdly,  the  sonthem  hemisphere  contains  one  thousand 
more  Inod  stars  than  the  Bosthem,  a  iact  which  cannot  bnt  be 
regarded  es  most  strikiBg^  when  it  is  rsBaembered  that  the 
total  number  of  Indd  stars  ia  both  hemisphetee  &Ib  abort  of 
6,000. 

Two  or  three  years  ago,  the  idea  soggested  itself  to  me  that 
if  the  proper  motions  of  the  stan  were  examined,  they  would  be 
found  to  convey  dear  information  leMpeciing  the  existence  of 
variety  of  stmcture,  and  special  laws  of  distribution  within  the 
sidereal  system. 

In  the  first  places  the  mere  amount  of  a  starts  apparent 
motion  must  be  regarded  as  aflbrding  a  means  of  estimating 
the  star's  distance.  The  nearer  a  moving  object  is,  the  faster 
it  will  seem  to  move,  and  vice  versa.  Of  course,  in  individual 
instances,  little  reliance  can  be  placed  on  this  indication ;  bnt 
by  taking  the  average  pn^>er  motions  of  a  set  of  stars,  no  un- 
trustworthy measure  may  be  obtained  of  their  average  distance, 
as  compared  with  the  average  distance  of  another  set. 

For  example,  we  have  in  this  process  the  means  of  settling 
the  question,  whether  the  apparent  brightness  of  a  star  is 
indeed  a  test  of  relative  nearness.  According  to  accepted 
theories,  the  sixth-magnitude  stars  are  ten  or  twelve  times  as 
far  off  as  those  of  the  first  magnitude.  Hence  their  motions 
should,  on  the  average,  be  correspondingly  smalL  Now,  to 
make  assurance  doubly  sure,  I  divided  the  stars  into  two  sets, 
the  first  including  the  stars  of  the  1st,  2nd,  and  3rd,  the  second 
including  those  of  the  4th,  5th,  and  6th  magnitude.  Accord- 
ing to  accepted  views,  the  average  proper  n&otion  for  the  first 
set  should  be  about  five  times  as  great  as  that  for  the  second. 
I  was  prepared  to  find  it  about  three  times  as  great;  that  is, 
not  so  much  greater  as  the  accepted  theories  require,  bnt  atSi 
considerably  greater.  To  my  surprise,  I  found  that  the  average 
proper  motion  of  the  brighter  orders  of  stars  is  barely  equal  to 
that  of  the  three  lower  orders. 

This  proves  beyond  all  possibility  of  question  that  by  far  the 
greater  number  of  the  lunter  orders  of  stars  (I  refer  here 
throughout  to  lucid  stars)  owe  their  faintness,  not  to  vastness 
of  distance,  but  to  real  rdative  minuteness. 

To  pass  over  a  number  of  other  modes  of  research,  the  aotnal 
mapping  of  the  stellar  motions,  aad  the  discovery  of  the  pecu- 
liarity to  which  I  have  given  the  name  of  Star-drift»  remains 
to  be  oonsidered. 

In  catalogues  it  is  not  easy  to  recognise  any  instances  of 
community  of  motion  which  may  exist  among  the  stars,  owing 
to  the  method  in  which  the  stars  are  arranged.     What  b 
wanted  in  this  case  (as  in  many  others  which  yet  remain  to  be 
dealt  with)  is  the  adoption  of  a  plan  by  which  such  relations 
may  be  rendered  obvious  to  the  eye.    The  plan  I  adopted  was 
to  attach  to  each  star  in  my  maps  a  small  arrow,  indicating 
the  amount  and  direction  of  that  star's  apparent  motion  in 
36,000  years  (the  time  interval  being  purposely  lengthened,^  as 
otherwise  most  of  the  arrows  would  have  been  too  small  to 
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be  recognized).  When  this  was  done,  several  well-marked 
instances  of  commonity  of  motion  conld  immediately  be  recog- 
nized. 

It  is  necessary  to  premise,  however,  that  before  the  experi- 
ment was  tried,  there  were  reasons  for  feeling  very  donbtfol 
whether  it  would  succeed.  A  system  of  stars  might  really  be 
drifting  athwart  the  heavens,  and  yet  the  drift  might  be  ren- 
dered nnrecognizable  throagh  the  intermixtare  of  more  distant 
or  nearer  systems  having  motions  of  another  sort,  and  seen 
accidentally  in  the  same  general  direction. 

This  was  fonnd  to  be  the  case,  indeed,  in  several  instances. 
Thns  the  stars  in  the  constellation  Ursa  M{^or,  and  neighboar- 
ing  stars  in  Draco,  exhibit  two  well-marked  directions  of  drift. 
The  stars  /3,  y,  ^,  e,  and  (  of  the  Great  Bear,  besides  two  com- 
panions of  the  last-named  star,  are  travelling  in  one  direction, 
with  eqnal  velocity,  and  clearly  form  one  system.  The 
remaining  stars  in  the  neighbourhood  are  travelling  in  a  direc- 
tion almost  exactly  the  reverse.  But  even  this  relation,  thus 
recognized  in  a  region  of  diverse  motions,  is  full  of  interest. 
Baron  Madler,  the  celebrated  German  astronomer,  recognizing 
the  community  of  motion  between  (  Ursse  and  its  companions, 
calculated  the  cyclic  revolution  of  the  system  to  be  certainly 
not  less  than  7,000  years.  But  when  the  complete  system  of 
stars  showing  this  motion  is  considered,  we  geta  cyclic  period 
so  enormous,  that  not  only  the  life  of  man,  but  the  life  of  the 
human  race,  the  existence  of  our  earth,  nay,  even  the  existence 
of  the  solar  system,  must  be  regarded  as  a  mere  day  in  com- 
parison with  that  amazing  cycle. 

Then  tbere  are  other  instances  of  star- drift  where,  though 
two  directions  of  motion  are  not  intermixed,  the  drift  character 
of  the  motion  is  not  at  once  recognized,  because  of  the  various 
distances  at  which  the  associated  stars  lie  from  the  eve. 

A  case  of  this  kind  is  to  be  met  with  in  the  stars  forming 
the  constellation  Taurus.  It  was  here  that  Madler  recognized  a 
community  of  motion  among  the  stars,  but  he  did  not  interpret 
this  as  I  do.  He  had  formed  the  idea  that  the  whole  of  the 
sidereal  system  must  be  in  motion  around  some  central  point ; 
and,  for  reasons  which  need  not  here  bo  touched  on,  he  was  led 
to  believe  that  in  whatever  direction  the  centre  of  motion  may 
lie,  the  stars  seen  in  that  general  direction  would  exhibit  a 
community  of  motion.  Then,  that  he  might  not  have  to  ex- 
amine the  proper  motions  all  over  the  heavens,  he  inquired  in 
what  direction  (in  all  probability)  the  centre  of  motion  may  be 
supposed  to  lie.  Coming  to  the  conclusion  that  it  must  be 
towards  Taurus,  he  examined  the  proper  motions  in  that  con- 
stellation, and  found  a  community  of  motion  which  led  him  to 
regard  Alcyone,  the  chief  star  of  the  Pleiades,  as  the  centre 
around  which  the  sidereal  system  is  moving.  Had  he  examined 
farther  he  would  have  found  more  marked  instances  of  commu- 
zdty  of  motion  in  other  parts  of  the  heavens,  a  circumstance 
which  would  have  at  once  compelled  him  to  abandon  his  hypo- 
thesis of  a  central  sun  in  the  Pleiades,  or  at  least  to  lay  no 
stress  on  the  evidence  derivable  from  the  community  of  motion 
in  Taurus. 

Perhaps  the  most  remarkable  instance  of  star-drift  is  that 
observed  in  tho  constellations  Gemini  and  Oancer.  Here  the 
stars  seem  to  set  bodily  towards  the  neighbouring  part  of  the 
Milky  Way.  The  general  drift  in  that  direction  is  too  marked, 
and  affects  too  many  stars,  to  be  regarded  as  by  any  possibility 
referable  to  accidental  coincidence. 

It  is  worthy  of  note  that  if  the  community  of  star-drift 
should  be  recognized  (or  I  prefer  to  say,  wlien  it  is  recognized), 
astronomers  will  have  the  means  of  determining  the  relative 
distances  of  the  stars  of  a  drifting  system.  For  differences  in 
the  apparent  direction  and  amount  of  motion  can  be  due  but 
to  differences  of  distance  and  po3ition,  and  the  determination 
of  these  differences  becomes  merely  a  question  of  perspective.^ 

Before  long  it  is  likely  that  the  theory  of  star-diift  will  be 


1  Btera  ao  tccoant  is  Uk«ii  of  the  notions  of  tbe  sUn  within  the  tytUm ;  mefa 
motions  most  be  minnte  compared  with  the  common  motion  of  the  qrsten. 


subjected  to  a  crucial  test,  since  spectroscopic  analysis  affords 
the  means  of  determining  the  stellar  motions  of  recess  or  ap- 
proach. The  task  is  a  very  difficult  one,  but  astronomers  have 
full  confidence  that  in  the  able  hands  of  Mr.  Huggins  it  will 
be  successfully  accomplished.  I  await  the  result  with  iaU 
confidence  that  it  will  confirm  my  views. 

Turning  to  the  subject  of  Star-mist,  under  which  head  I 
include  all  orders  of  nebulse,  I  propose  to  deal  but  with  a  small 
proportion  of  the  evidence  I  have  collected  to  prove  that  none 
of  the  nebulsB  are  external  galaxies.  That  evidence  has  indeed 
become  exceedingly  voluminous. 

I  shall  dwell,  therefore,  on  three  points  only. 

First,  as  to  the  distribution  of  the  nebulse  : — ^They  are  not 
spread  with  any  approach  to  uniformity  over  the  heavens,  but 
are  gathered  into  streams  and  clusters.  The  one  great  law 
which  characterizes  their  distribution  is  an  avoidance  of  the 
Milky  Way  and  its  neighbourhood.  This  peculiarity  has 
strangely  enough  been  regarded  by  astronomers  as  showing 
that  there  is  no  association  between  the  nebulsa  and  the  side- 
real system.  ^  They  have  forgotten  that  marked  contrast  is  as 
clear  a  sign  of  association  as  marked  resemblance,  and  has 
always  been  so  regarded  by  logicians. 

Secondly,  there  are  in  the  southern  heavens  two  well-marked 
streams  of  nebulas.  Each  of  these  streams  is  associated  with 
an  equally  well-marked  stream  of  stars.  Each  intermixed 
stream  directs  its  course  towards  a  Magellanic  cloud,  one  to- 
wards the  Nubecula  Minor,  the  other  towards  the  Nubecula 
Major.  To  these  great  dusters  they  flow,  like  rivers  towards 
some  mighty  lake.  And  within  tiiese  clusters,  which  are 
doubtless  roughly  spherical  in  form,  there  are  found  inter- 
mixed in  wonderful  profusion,  stars,  star-clusters,  and  all  the 
orders  of  nebulse.  Can  these  coincidences  be  regarded  as  acci- 
cental  P  And  if  not  accidental,  is  not  the  lesson  they  clearly 
teach  us  this,  that  nebulse  form  but  portions  of  the  sidereal 
system,  associating  themselves  with  stars  on  terms  of  equality 
(if  one  may  so  speak),  even  if  single  stars  be  not  more  im- 
portant objects  in  the  scale  of  creation  than  these  nebulous 
masses,  which  have  been  so  long  regarded  as  equalling,  if  not 
outvying,  the  sidereal  system  itself  in  extent  ? 

The  third  point  to  which  I  wish  to  invite  attention  is  the 
way  in  which  in  many  nebulas  stars  of  considerable  relative  bright- 
ness, and  belonging  obviously  to  the  sidereal  system,  are  eo 
associated  with  nebulous  masses  as  to  leave  no  doubt  whatever 
that  these  masses  really  cling  around  them.  The  association 
is  in  many  instances  far  too  marked  to  be  regarded  as  the  effect 
of  accident. 

Amongst  other  instances  ^  may  be  cited  the  nebula  round 
the  stars  c^  and  <P  in  Orion.  In  this  object  two  remarkable 
nebulous  nodules  centrally  surround  two  double  stars.  Admit- 
ting the  association  here  to  be  real  (and  no  oth^r  explanation 
can  reasonably  be  admitted),  we  are  led  to  interesting  conclu- 
sions respecting  the  whole  of  that  wonderful  nebulous  region 
which  surrounds  the  sword  of  Orion.  We  are  led  to  believe 
that  the  other  nebulse  in  that  region  are  really  associated  with 
the  fixed  stars  there ;  that  it  is  not  a  mere  coincidence,  for  in- 
stance, that  the  middle  star  in  the  belt  of  Orion  is  involved  in 
nebula,  or  that  the  lowest  star  of- the  sword  is  similarly  circum- 
stanced. It  is  a  legitimate  inference  from  the  evidence,  that 
all  the  nebulse  in  this  region  belong  to  one  great  nebulous  group, 
which  extends  its  branches  to  these  stars.  As  a  eighty  hand,  this 
nebulous  region  seems  to  gather  the  stars  here  into  close  as- 
sociation, showing  us,  in  a  way  there  is  no  misinterpreting,  that 
the  stars  form  one  system. 

The  nebula  around  the  strange  variable  star.  Eta  Argots,  is 
another  remarkable  instance  of  t^is  sort.  More  than  two  years 
ago  I  ventured  to  make  two  predictions  about  this  object.  The 
first  was  a  tolerably  safe  one.  I  expressed  my  belief  that  the 
nebula  would  be  found  to  be  gaseous.  After  Mr.  Hoggins*  dis- 
covery that  the  great  Orion  nebula  is  gaseous,  it  was  not  diffi- 


»  Eight  pictwct  of  nebnl*  were  cxhiMUl  in  illaatration  of  this  pecnUftritj, 
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eaUt  toiee  Hurt  tlie  Argo  ndmlft  nasi  also  be  so.  At  mnj  rate, 
tkk  luw  been  etUblufaed  bjr  Captain  Henehel*!  tpeetroaoeofne 
leaeardief.  The  other  piedietion  was  more  Tentaresome.  Sir 
John  Heraebd,  whose  opiojons  on  each  points  one  wonld  alwajt 
prefer  to  share,  had  expressed  his  beHef  that  the  n^nla  lies  far 
ooi  in  spaee  bejond  the  stars  seen  in  the  same  fidd  of  Tiew. 
I  Tentnred  to  express  the  opinion  that  those  stars  are  inrolred 
in  the  nebnla.  Latelj  there  came  news  from  Australia  that 
Mr.  Le  Soenr,  with  the  great  reflector  erected  at  Melbourne, 
has  fonnd  that  the  nebnla  has.  changed  large! j  in  shape  since 
Sir  John  Herschel  obserred  it.  Mr.  Le  Soear  aocordinglj  ex- 
pressed his  belief  that  the  nebula  lies  nearer  to  as  than  the 
fixed  stars  seen  in  the  same  field  of  view.  More  lately,  how* 
ewer,  he  has  fonnd  that  the  star  Eta  Argus  is  shining  with  the 
light  of  burning  hydrogen,  and  he  expresses  his  belief  that  the 
star  has  consumed  the  nebulous  matter  near  it.  Without 
agreeing  with  this  view,  I  recognize  in  it  a  proof  that  Mr.  Le 
Sueur  now  considers  the  nebula  to  be  really  associated  with  the 
stars  around  it.  My  belief  is  that,  as  the  star  recovers  its 
brilliancy,  obseryation  will  show  that  the  nebula  in  its  imme- 
diate neighbourhood  becomes  brighter  (not  fainter  through 
being  consumed  as  fuel).  In  fact,  I  am  disposed  to  regard  the 
yariations  of  the  nebula  as  systematic,  and  due  to  orbital 
motions  among  its  yarious  portions  around  neighbouring 
stars. — Leelure  before  the  Royal  Instituiimi, 


THE  BAYAS  {NELICUBVIU8),  OR  WEAVBE-BIRDS 

OP  JAVA. 

|HE  members  of  this  remarkable  group  inhabit  the 
whole  of  Southern  Asia,  including  the  neighbouring 
islands,  and  are  characterized  by  the  formation  of 
the  beak,  which  is  somewhat  prolonged,  with  the 
ridge  vaulted,  and  joining  on  to  the  forehead  almost  in  a  straight 
line.     The  wings,  of  which  the  fourth  quill  is  the  longest,  are 
of  moderate  length,  the  tail  is  short,  the  feathers  being  of  equal 
size  and  sharply  pointed,  the  tarsus  strong,  and  of  medium 
height ;  the  colouration  of  the  plumage  is  by  no  means  bright. 
The  Baya  {Nelicwrviue  Ba/ya\  the  most  celebrated  of  the  race, 
is  of  a  dark  brown  upon  the  upper  portion  of  its  body,  and  all 
the  feathers,  particularly  those  of  the  wing  and  tail  covers,  are 
bordered  with  yellowish  white ;  the  breast  is  marked  with  light 
brown,  the  shaits  of  the  feathers  being  of  a  deeper  shade.   The 
face  and  front  of  the  throat  are  black,  the  top  of  the  head 
bright  yellow  and  the  primary  quills  edged  with  a  narrow 
yellow  line.     The  female  is  without  the  black  and  yellow  upon 
the  head,  the  eyebrows  are  pale,  the  breast  and  chin  of  a  whitish 
shade.     The  winter  coat  of  the  adult  male  is  like  that  of  the 
female ;  in  the  young  male  the  breast  is  pale  red.     The  beak 
is  horn  colour,  the  iris  brown,  ths  feet  flesh-coloured,  the  ^e 
dark  blue.     The  length  of  this  bird  is  6  in.,  and  its  breadth 
9iin. ;  the   wing  measures   2{^in.,  and  the  tail  2  in.     This 
species  is  found  extensively  throughout  India,  Assam,  Burmah, 
and  the  Malayan  peninsula,  frequenting  woodlands  in  large 
numbers ;  it  is  much  more  rarely  met  with  in  the  highlands  of 
the  Decoan.     Corn,  rice,  and  various  kinds  of  grass- seeds  con- 
stitute its  principal  food,  but  we  have  never  been  able  to  ascer- 
tain from  our  own  observation  that  it  will  eat  frait.     The 
Bayas  breed  during  the  rainy  season,  which  occurs  between 
April  and  September,  according  to  the  locality,  and  associate 
freely  with  other  species.    Their  very  curious  nests,  which  in 
shape  resemble  a  retort,  are  models  of  neat  and  compact  archi- 
tecture :  these  structures  are  generally  hung  from  the  branches 
of  palms,  or  other  trees,  and  in  India  we  have  never  seen  them 
elsewhere ;  in  Burmah,  on  the  contrary,  it  is  not  uncommon 
to  find  them  suspended  from  the  eaves  of  houses,  or  from  the 
huts  of  the  natives,  some  twenty  or  thirty  in  a  row.     On  one 
occasion  we  observed  not  fewer  than  a  hundred  of  these  strange 
appendages  hanging  to  the  roof  of  one  house,  and  the  littie 


I  oeenpaats  living  on  exoeOeni  terms  with  their  human  neigh- 
I  hours ;  it  is,  therefore,  very  remarkaUe  that  this  same  species 
in  some  places   should  occupy  the  most  quiet  and  isolated 
sitoaiions,  only  visiting  such  distriets  as  are  but  litUe  frequented 
by  man.    The  waUs  of  the  Baya's  nest  are  composed  of  blades 
of  grass,  gathered  while  still  groen,  or   of  strips  of  leaves, 
.  frequently  those  of  the  palm-tree,  woven  carefully  together, 
the  shape  of  the  little  edifice  varying  according  to  circum- 
stances or  the  taste  of  its  owner.     As  soon  as  the  chamber 
allotted  to  the  eggs  is  fully  completed,  the  bird  proceeds  to 
build  a  partition  wall,  thus  forming  a  second  apartment,  sup- 
,  posed  by  some  naturalists  to  be  the  especial  property  of  the 
'  male,  whilst  others  imagine  that  it  is  only  intmded  to  separate 
,  the  entrance  passage  from  the  cradle  of  the  nestlings.     The 
I  entrance  is  tubular,  and  is  very  strongly  and  firmly  constructed, 
being  destined  to  serve  as  the  facvourite  sitting-room  of  the 
whole  family,  when  the  young  birds  have  acquired  suffident 
strength.     No  sooner  is  the  second  chamber  of  which  we  have 
spoken  completed,  than  the  female,  who  has  hitherto  worked 
with  her  mate,  retires  into  the  part  designed  for  her  eggs,  and 
occupies  herself  in  weaving  togetiier  the  fine  grass  with  which 
the  interior  is  lined,  the  materials  for  the  work  being  brought 
to  her  by  the  male  bird,  who  alone  continues  the  building  of  ihe 
passage  and  exterior  portions  of  the  nest.    When  this  part  of 
the  work  is  concluded,  the  little  artisan  proceeds  to  carry  in  the 
lumps  of  clay,  about  the  use  of  which  so  many  opinions  have 
been  expressed.     The  natives  assert  that  to  these  pieces  of  day 
the  male  affixes  fire-flies,  to  illumine  the  interior  of  the  nest. 
Layard  imagines  them  to  be  employed  by  the  little  builder  as  a 
whetstone  whereon  to  whet  its  heak^  whilst  we  ourselves  are 
of  opinion  that  they  serve  merely  as  a  means  of  weighting  the 
structure  as  it  hangs  suspended  in  the  air,  and  have  many 
times  remarked  that  an  unfinished  nest  contained  more  clay- 
balls  than  one  that  was  completed.     Very  various  accounts  are 
given  as  to  the  number  of  eggs  that  form  a  brood ;  we  have 
never  found  more  than  three,  and  feel  sure  that  in  cases  where 
six  or  seven  have  been  discovered  two  females  must  have  occu- 
pied the  nost.    Young  Bayas  are  frequently  tamed,  and  form 
a  most  interesting  and  attractive  addition   to  an  aviary. — 
GaeselVe  Booh  of  Birds,  Part  YI. 


3Clfect8  of  the  Sun's  Heat  on  a  Ssad-liilL — ^The  foUowing  is  an 
extract  from  a  letter  of  6.  Davidson,  Esq.,  of  the  Coast  Survey,  dated 
U.  8.  Coast  Survey  Station,  San  Baenaventora,  CaL,  Janoazy  23, 1870> 
(oommunicated  to  8illiman*8  Journal  by  Mr.  D.  B.  Smith,  of  Grerman- 
town,  Pa.) : — "  I  have  had  a  very  oorious  expeiienoe  at  this  station. 
It  is  on  the  edge  of  a  sandy,  steep  bloif,  70  ft.  above  the  low  fl^t 
margin  that  extends  800  yards  to  the  sea-beaoh.    At  the  station  I  had 
an  18-in.  theodolite,  with  three  reading  miorosoopes,  and  was  ongaged 
in  determining  the  SAimuth  of  the  principal  lines  of  the  triangolaUon 
from  the  station  San  Bnenaventnra.     This  involved  obaervationa  from 
snnrise  to  10  a.m.,  and  from  8^  p.m.  to  11  p.m.    Imagine  my  surprise 
when  I  found  that  the  heat  of  the  son  pouring  all  the  p.v.  upon  the 
Bonth-west  face  of  this  bluff  so  expanded  it  that  the  level  showed 
changes  as  great  as  45" !  Then,  in  the  evening,  oontraotion  began,  and 
continued  nntil  the  level  at  sunrise  exhibited  changes  of  45"  the  other 
way.     Here  was  a  change  of  1'  30"  certainly  doe  to  changes  of  tem* 
perature ;  our  lowest  temperature  was  about  40*" ;  our  greatest  about 
79**  in  the  shade,  say,  100°  in  the  son.     Bat  this  is  not  all ;  I  was  dis- 
mayed to  find  that,  in  cooling  during  the  evening,  the  tongue  of  the 
bluff  upon  whioh  the  station  is  situated,  twisted  irregularly  in  aziimith 
as  muoh  as  18"  in  three  hours.  This,  of  course,  vitiated  all  my  results, 
and  I  continued  a  full  series  simply  as  an  experiment,  for.  I  ooold  not 
change  my  position  for  an  eccentric  one  without  many  drawbaeka.     I 
did  change  my  latitude  instrument  and  transit  from  their  positioDs 
near  the  station,  and  where  the  same  phenomena  were  exhibited  by 
them.    At  102  yards  from  the  edge  of  the  bluff  they  are  as  steady  as 
a  rook,  and  I  have  nothing  but  the  excessive  undulations  of  the  heated 
air  to  contend  with.'' 
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Other  Worlds  than  Ours :  the  Plurality  of  Worlds  studied  tindei' 
the  Light  of  recent  Sctentifie  Researches,  By  Richard  A. 
Pboctor,  B.A.,  FJt.A.8.    London :  LoDgmani.    1870. 

LESS  than  ten  years  ago  Mr.  Proctor  appeared  before  the 
public  as  little  more  than  the  compiler  of  a  very  interesting 
treatise  entitled  Saturn  and  its  System.  Since  then  the  writer 
of  these  lines  has  watched  his  career  with  great  interest ;  for  in 
a  long  experience  of  the  lives  of  those  who  turn  to  scientifio 
literature  he  has  found  that  the  pecuniary  temptations  of  the 
craft  are  so  strong,  that  we  may  almost  say  of  the  scientifio 
man  who  commences  book-making  in  early  life,  "  Once  a  com- 
piler, always  &  compiler."  But  the  author  of  the  important 
work  now  before  us  was  made  of  better  stuff;  and,  while  his 
labours  as  a  writer  have  been  numerous  enough,  his  spirit  of 
original  inquiry  has  not  abated  a  jot.  Indeed,  on  the  contrary, 
Mr.  Proctor,  while  achieving  a  position  as  the  most  successful 
teacher  of  astronomy  in  England,  has  been  all  the  while  engaged 
actively  in  research,  and  has,  during  the  period  we  mention, 
announced  a  series  of  discoveries  which,  of  themselves  alone, 
render  his  name  famous  wherever  astronomy  is  studied. 

The  publishers  of  th«  work  just  issued  could  not,  then,  have 
exercised  a  wiser  discrimination  than  in  selecting  Mr.  Proctor 
to  write  a  popular  account  of  modern  astronomioal  discovery 
and  recent  astronomical  methods ;  for  they  found  in  him  not 
only  a  polished  and  facile  writer,  but  one  who  is  not  less  skilled 
in  the  power  of  conveying  knowledge  than  in  the  art  of 
adding  to  our  stock  of  scientifio  information.  We  congratu- 
late Messrs.  Longmans  on  their  choice,  and  on  the  good  fruit 
it  has  brought  forth,  and  which  they  have  laid  so  well  before 
the  educated  public.  It  is  not  usual  to  find  astronomical  books 
which  even  the  uninitiated  may  read  with  interest  and  profit;  and 
which,  nevertheless,  deal  with  the  most  recent  facts  of  science, 
and  with  some  of  the  most  complex  problems  which  puzzle  the 
philosopher.  But  such  a  work  is  that  of  Mr,  Proctor.  It  is 
a  book  treating  learnedly,  and  yet  simply  and  intelligibly,  of 
those  great  questions  concerning  the  laws  of  the  universe,  of 
which  the  outside  world  has  lately  heard  so  much  and  under* 
stood  so  little,  and  it  is  written  in  such  excellent  English  that 
its  literary  merits  are  nearly  equal  to  its  scientifio  ones. 

We  cannot,  in  the  short  space  at  our  disposal,  do  more  than 
indicate  briefly  some  of  the  contents  of  the  volume,  though 
we  could  wish,  were  it  not  to  the  injury  of  the  publishers,  to 
reproduce  whole  sections  of  the  work  in  these  pages,  for  it 
must  be  distinctly  stated  that  there  is  not  a  chapter  which  has 
not  some  special  importance  attaching  to  it.  The  book  differs 
from  most  of  its  class  in  being  full  of  original  matter,  which, 
though  familiar  to  the  astronomer,  is  quite  new  to  the  general 
reader.     This  chiefly  consists  in  the  exposition  of  some  of  the 
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CasselVs  Booh  of  Birds,  Translated  and  adapted  from  the 
Text  of  the  eminent  German  naturalist.  Dr.  Brehm,  by 
Thomas  Eyxeb  Jones,  F.B..S.,  Professor  of  Natural  History 
in  King's  College,  London.     Part  YI.     London  :  Cassell. 

THE  sixth  part  of  this  exceedingly  cheap  and  handsomely 
illustrated  treatise  is  now  before  ns,  and  it  leads  us  to 
think  that,  should  the  succeeding  issues  equal  those  parts 
already  published,  the  work  will  be  one  of  the  finest  accounts 
of  Birds  generally  which  our  language  possesses.  The  coloured 
plate  in  this  part  represents  Wagler's  Cassicus,  and  is  a  most 
artistic  representation.  The  text  deals  with  the  Passerine 
birds,  and  especially  with  the  Weaver-birds  of  different  climates, 
the  Widow-birds,  and  the  Bantings.  Intercalated  with  the 
letter-press  are  many  excellent  wood-cuts ;  that  of  the  Javanese 
Weaver-birds,  which,  through  the  oourtesy  of  the  publishers, 
we  reproduce  on  page  487,  being  a  very  good  example  of  the 
quality  of  the  illustrations  generally. 


author's  more  remarkable  hypotheses,  and  in  the  somewhat 
Bocratic  analysis  (pushed  sometimes,  we  think,  a  little  too  far) 
of  the  views  of  other  workers  at  the  heavens. 

Kotably  would  we  refer  to  Mr.  Proctor's  chapter  on  the 
cottstitntion  of  the  sun.  In  this  will.be  fonnd  a  most  attractive 
account  of  the  reseaivhefl  which  established  the  connection 
between  magnetic  distnrbances  and  solar  spots,  and  also  the 
author's  objection  to  the  views  which  Mr.  Lockyer  and  cer- 
tain other  observers  have  lately  promulgated.  Mr.  Proctor's 
views  on  Star-drift  and  Nebulae  are  now  being  laid  before  our 
readers  in  the  publication  of  his  recent  lecture  at  the  Boyal 
Institution,  so  we  need  not  dwell  on  them  further.  But  this 
chapter  on  the  sun  is  so  especially  significant  in  connection, 
with  Mr.  Lockyer's  ideas,  that  we  must  ask  those  who  read 
the  book  to  give  it  their  careful  attention.  Mr.  Proctor 
disputes  Mr.  Lockyer's  explanation  of  the  Corona  and  the 
Zodiacal  lights,  and  accounts  for  these  on  the  supposition  that 
vast  quantities  of  meteors  are  perpetually  falling  into  the  sun. 
Some  of  Mr.  Proctor's  olgeotions  to  the  theories  of  Mr.  Lockyer 
appear  most  just,  but  we  eonfess  that  in  the  present  condition 
of  facts  we  are  unable  to  deoide  between  the  two  astronomers. 
Some  of  Mr.  Lockyer's  arguments  are  most  ingenious ;  and, 
though  Mr.  Proctor  has  fatally  dissected  others,  we  question 
whether  some  of  his  own  views  might  not  be  similarly  dealt 
with. 

The  only  part  of  Mr.  Proctor's  admirable  work  to  whicb  we 
take  exception  is  the  last  chapter,  where  he  has  introduced 
matters  that  are  decidedly  irrelevant,  and  which  will  produce 
a  painful  sensation  in  the  minds  of  some.     Such  questions  as 
those  of  miracles,  and  the  efficacy  of  prayer,  have  nothing  to  do 
with  physical  astronomy ;  they  are  mere  matters  of  faith ;  and 
we  do  not  think  that  Mr.  Proctor's  well-intentioned  defence  of 
both  prayer  and  miracles  will  satisfy  even  the  mildest  sceptic. 
As,  for  example,  when  the  author,  in  commencing  a  syllogism 
which  should  demonstrate  at  least  the  rationality  of  a  belief  in 
miracles,  Mr.  Proctor  writes,  "  Man  differs  from  all  other  ter- 
restrial creatures  in  being  responsible  to  his  Creator."   To  this 
the  sceptic  would  reply — first  prove  the  existence  of  the  Creator^ 
and  then  demonstrate  that  man  does  differ  from  other  animals 
in  this  particular  respect !     And  we  must  oonfess  that,  as  a 
matter  of  pure  reason,  the  sceptic  would  have  the  best  of  it. 
No ;  the  author  should  have  omitted   these  points    from  his 
otherwise  most  valuable  essay.     Still  we  recommend  all  our 
readers,  whether  astronomical  or  not,  to  g^   the  volume  and 
pass  their  own  judgment  npon  it 


BIBLIOGRAPHY. 


ENGLISH. 


15s. 


Adams's  Notes  of  a  KatunJiBt  in  the  Nile  Valley,  &c.    8vo. 
Bateaaan  on  Aphasia,  or  Ijobb  of  Speech.    8vo.    7s.  d. 
Coleman's  Notes  on  Logic  for  the  Use  of  Students.     12mo.    3b,  6d.  d. 
FifiTuier's  Priaidtive  Han,  revised  translation.    8vo.     128.  cL 
Holthonse's  Henial  and  other  Tnmonrs  of  the  Groin,  &o.    68.  6d. 
Hooker's  Student's  Flora  of  the  British  IsUnds.    Cr.  8vo.  lOs.  6d.  cL 


FBENCH. 

De  la  certitude  en  H^eoine ;  IHsooars  pronono^  &  la  S^anoe  smmeUe 
de  la  Society  de  M^deome  de  Strashourg,  le  ler  Jnillet  1869.  Par 
M.  le  Professeur  C.  SediUot,  Pr^ident.    Strasbonrg.    SilbermaDn. 

Do  la  Mortalite  des  nouveaux-n^s.  Par  le  Dooteur  B^zord  de  Wooves. 
Paris.    Delahaje. 

Pesoription  et  Culture  de  TOrtie  de  la  Chine,  pi^c^ddes  d'une  Notice 
Bur  les  diverses  Plantes,  qui  portent  oe  nom,  leors  usages  et  leor 
introduction  en  Europe.    Par  M.  Bamon  de  la  Sagra.  Puis.  Gotn. 

Dictionnairo  vet^rinaire,  &  Tusage  des  CultiTateurs  et  des  gena  de 
Monde,  Hygiene,  M^deoine,  Pharmaoie,  Chimrgie,  multipUcatioii 
perfeoidonnement  des  Animaux  domestiques.  Par  L.  F^lixet  t<Hc- 
rinaire.    Pr^c^d^  d'un  Introduction,  par  J.  A.  BarraL 


Jon*  I,  1870.] 


SCIENTIFIC  OPINION. 


489 


Elements  de  Chimie.  Par  P.  P.  Deh^rain,  Professeor  aa  College 
Chaptal,  et  G.  Tiasaadier.  Ouvrtuge  xMgk  oonform^ment  aaz  pro- 
grammes  offidela  de  1866,  pour  Teiiseigxiement  seoondaire  sp^ial. 
Paris.    Haohetie  et  Cie. 

Etade  but  lea  eanx  de  la  Bonrboule,  revne  dUnique.  Par  le  Dootenr 
Chateau.    Paris.    Masson  et  Fils. 

Guide  pratique,  poor  reooxmaitre  et  poar  determiner  le  titre  veritable 
et  la  valenr  oommeroiale  des  Potasses,  des  Sondes,  des  Cendres,  des 
Aoides,  et  des  Magn^es;  aveo  Neof  Tables  de  d^termiuatloii. 
Par  le  Dootenr  Fresenias  et  le  Dootenr  H.  Will.  Tradnit  de  TAlIe- 
mand  par  le  Dootenr  G.  W.  Bichon ;  angment^  de  Notes,  Tables, 
et  docnments  pnisds  dans  les  Annales  dn  g^nie  Civil.  Paris.  Laoroix. 

Le^ns  snr  la  Physiologie  et  VAnatomie  compar^e  de  THomme  et  des 
Animanx,  faites  h  h,  Facnlt^  des  Sciences  de  Paris.  Par  H.  Milne- 
Edwards.     2e  partie.    Paris.    Masson  et  Fils. 

L'^tinoelle  ^leotriqne,  son  Histoire,  ses  Applications.  Par  Paul  Lan- 
renoin.    Oavrage  illnstr^  de  103  graduires.    Paris.     Bmnant. 

Note  snr  Tenseignement  et  Tezercise  de  la  M^eolne  en  Danemark. 
I^  A.  Dnrean.    Paris.    Dnbnisson  et  Cie. 


CORRESPONDENCE. 


>0t 


It  is  diatinotly  to  be  borne  in  mind  that  we  do  not,  by  ineeiiing  letters,  eonTey 
any  opinion  faTonrable  to  th«r  contents.  We  open  onr  eoliunns  to  sUj  without 
leaning  to  any;  and  thus  supply  a  ekannel  for  the  publication  of  opmions  of 
idl  shades. 

Ko  notice  whatever  will  be  taken  of  anonymous  communications. 

We  oannot  undertake  to  return  rejected  communications. 


The  Boyal  Societt. 

Sib,— I  am  gratified  to  find  that  the  opinions  expressed  by  me  in  a 
recent  number  of  yonr  journal  hare  been  echoed  in  other  quarters. 

According  to  a  letter  in  the  last  number  of  Nature,  it  would  appear 
that  two  candidates  of  established  reputation  have  been  passed  over, 
whilst  others,  whose  claims  are  slight,  have  been  selected  by  the 
Council  of  the  Boyal  Society,  and  recommended  for  election  ;  and  the 
still  more  important  question  has  been  raised,  "  What  are  the  principles 
which  goYem  the  choice  of  Fellows  in  the  Boyal  Society  f"  As  a 
contribution  towards  the  solution  of  this  problem,  I  wish  to  pat  forward 
some  facts  relating  to  the  election  of  the  chemical  side  of  the  Society 
in  late  years. 

One  of  the  principles  of  action  would  seem  to  be  not  to  elect  an 
eminent  chemist  on  his  first  application.  Thus,  Mr.  Perkin  was 
rejected  on  his  first  application.    Dr.  Boscoe  had  to  apply  four  times. 

The  persistent  rejection  of  Dr.  Letheby  is,  again,  a  fact  requiring 
elucidation,  inasmuch  as  that  gentleman  has  become  a  power  in  the 
State. 

The  instances  of  unworthy  selection  it  is  hardly  possible  to  particu- 
larize ;  but,  looking  through  the  list  of  chemical  Fel!ows,  we  are 
greatly  puzzled  in  the  attempt  to  assign  the  minimum  of  attainment 
which  shall  be  compatible  with  admission  to  the  Fellowship. 

I  am,  Ac,  J.  Alfrbd  Wanklyn. 

London,  23r(2  Jfay,  1870. 


Natural  Selections  and  the  Nest-building  Powxb  of  Birds. 

Sir, — In  No.  81  Mr.  Higgins  quotes  a  passage  from  ConU-ihutions 
to  the  Theory  of  Natural  Seleetiont  by  Mr.  Wallace,  in  which  the 
latter  gentleman  attributes  the  nest-building  powers  of  birds  to  their 
faculties  of  obsenration,  memory,  and  imitation ;  or,  in  his  own  words, 
"  It  would  be  very  extraordinary  if  young  birds  could  live  for  days  and 
weeks  in  a  nest,  and  know  nothing  of  its  materials  and  the  manner 
of  its  construction." 

Now,  if  such  be  the  ease,  why  do  they  not  follow  it  out  P  I  have 
known  cases  in  which  the  birds  never  saw  a  nest,  yet  when  the  breed- 
ing season  came  round,  they  built  their  nest  in  the  usual  way  and 
form. 

One  case  I  will  relate :— The  second  day  after  a  canary  had  hatched 
a  sitting  of  five  eggs,  an  accident  occurred,  by  which  the  cage  was 
knocked  from  the  wall  and  broken,  and,  as  a  matter  of  course,  its 
<X3cupant8  were  sent  in  all  directioiis ;  two  of  the  young  birds  were 
killed  outright,  the  remaining  three  were  carefully  taken  from  the 
broken  cage,  and  placed  in  another  with  the  hen  bird ;  the  nest, 
hATing  been  destroyed  by  the  fall,  was  replaced  by  a  pieoe  of  flannel, 
into  which  the  young  birds  were  laid ;  the  mother  succeeded  in  rear- 
ing the  whole  three,  two  of  which  afterwards  paired,  and  in  time 
built  a  perfect  nest  from  the  materials  giyeu  them,  which,  upon  com- 
pletion, in  no  way  resembled  the  flannel  in  make,  or  the  position  in 
which  it  was  placed. 

NoW)  I  ask,  what  was  it  that  taught  tliote  birds  to  build  their  nest  ? 


Had  it  been  their  powers  of  obsenration,  memory,  or  imitation,  why 
did  not  the  structure  take  the  form  of  the  heap  of  flannel,  instead  of 
that  laid  out  by  Nature's  architect  ?  Birds  may,  and  doubtless  have, 
the  above-named  faculties ;  but  not,  I  think,  sufBdently  developed  to 
enable  them  to  build  a  nest  from  the  mere  remembrance  of  the  one 
in  which  they  were  bom,  any  more  than  a  child  would  be  able  to  make 
a  cradle.  I  have  watched  a  child  concentrate  all  its  attention  upon 
the  cradle  in  which  it  was  lying.  Was  it  the  structure  or  the  colour 
of  the  lining  which  fixed  its  litUe  mind  ?  What  in  after  years  will  it 
remember  of  either?  Nothing.  I  can  see  no  reason  why  a  bird 
babyhood  should  be  of  a  more  enlightened  nature  than  the  correspond- 
ing period  of  our  own  lives.  I  have  known  oases  in  which  a  thrush 
has  been  brought  up  in  a  blackbird's  nest,  and  a  house-sparrow  in 
that  of  a  linnet.  But  would  the  smoothly-plastered  nest  of  tiie  thrush 
be  replaced  by  the  nest  of  the  blackbird,  or  the  shapeless  mass  of  the 
house-sparrow  be  replaced  by  the  neat  nest  of  the  linnet  P 

I  am,  Sir,  your  obedient  servant, 

Colchester,  1/ay  27.  W.  M.  C. 
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SecretariM  of  SoeietJes  will  oblice  n«  by  regularly  forwardiiif;  "Abatncti  o! 
Prooeediiigs ;  "  uid  th«y  wonld  do  mneli  to  enhmoo^  the  interett  uid  eacoeie 
of  their  meetings  if  they  would  enable  oa  to  pobliah  in  anticipation  "  notices 
of  papers  to  be  read."  _— __ 

EOYAL  SOCIETY. 

May  19th. — ^The  following  pa];>ers  were  read,  or  "  taken  for  read," 
"On  the  relative  Duration  of  the  Component  Parts  of  the  Badial 
Sphygmograph  Trace  in  Health."  By  A.  H.  Garrod,  of  St.  John's 
College,  Cambridge.  The  graphic  method  of  representing  the  various 
phenomena  occurring  in  the  body  during  life,  which  has  been  so  much 
developed  by  MM.  Maroy  and  Chauveau,  of  Paris,  has  placed  within  our 
reach  great  facilities  for  obtaining  an  accurate  knowledge  of  the  re- 
lations, in  point  of  time,  of  mutually  dependent  physiological  events, 
and  the  sphygmograph  has  become,  among  others,  an  instrument 
familiar  to  most  interested  in  science. 

By  means  of  this  instrument,  a  detailed  and  truthful  record  can  be 
easily  obtained  of  the  modifications  in  the  diameter  of  any  superficial 
artery,  and,  as  usually  constructed,  it  is  intended  to  be  applied  to  the 
radial  at  the  wrist. 

The  traces  to  be  referred  to  were  taken  with  one  of  Marey's  instm- 
mont,  as  made  by  Breguet.  The  recording  paper  ran  its  whole  length 
4|  in.,  in  seven  seconds,  and  thus,  by  counting  the  number  of  pulse- 
beats  in  each  trace,  and  multiplying  the  number  thus  obtained  by 
8*57143,  the  rate  of  the  pulse  at  the  time  the  trace  was  taken  was 
easily  found. 

The  lever-pen  was  of  thin  steel,  sharply  pointed,  and  it  recorded  by 
scratching  on  highly-polished  paper  previously  smoked. 

It  is  now  generally  agreed  that  in  each  pulsation  of  the  radial 
sphygmograph  traces  the  main  rise  is  the  effect  of  the  contracting 
ventricle  sending  blood  into,  and  thus  filling,  the  arterial  system. 

This  rise  is  followed  by  a  continuous  fall  when  the  pulse  is  quick, 
but  when  slow,  its  continuity  is  interrupted  by  a  slight  undulation, 
convex  upwards. 

The  major  fall  is  followed  by  a  seoondory  rise,  not  so  •onsiderable 
as  the  main  one,  but  more  marked  than  any  other,  and  this  seoondaxy 
rise  is  evidently  due  to  the  closure  of  the  aortic  valves  preventing 
further  flow  of  blood  heartwards. 

The  two  points,  therefore,  the  commencement  of  the  primary  and 
of  the  secondary  rise,  may  be  considered  to  mark  the  beginning  of  the 
systole  of  the  heart  and  the  closure  of  the  aortic  valve  respectively, 
as  far  as  they  infiuenco  the  artery  at  the  wrist ;  and  the  interval  be- 
tween these  two  events  may  be  called  the  first  part  of  the  arterial 
sphygmograph  trace,  while  the  interval  between  the  beginning  of  the 
secondary  rise  and  that  of  the  succeeding  primaty  one  constitutes  the 
seoond  part  of  the  same  trace. 

In  1865,  Professor  Bonders*  published  the  results  of  experiments  to 
determine  the  relative  duration  of  the  first  and  second  part  of  the 
cardiac  revolution  with  diiCarent  rapidities  of  movements  of  the  heart, 
taking  as  his  data  the  commencement  of  the  first  and  seoond  sounds 
respectively ;  and  he  came  to  the  conclusion  that,  though  the  second 
part  varied  with  the  rapidity,  the  first  part  was  almost  constant  in  aU 
cases. 

On  commencing  work  with  the  sphygmograph,  the  author  came  to 
the  same  conclusion  with  regard  to  the  trace  at  the  wrist,  but,  on  im- 
proving his  methods  of  observation,  he  has  arrived  at  a  different 
result. 

1  a«  tk4  la^m  of  tike  8(ntnd$  qf  iks  Start,  By  F.  C.  Dondera.  Translated  ia 
the  Dublin  QiMrt^lg  Jommal  ttfMtdiwUSeUnce,  Feb.  l868,froni  tha  NtdtrlandUeh 
arckitfvoor  Qeueet,  en  Natuurkundt,  ITtrecbt,  ISOff. 
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The  best  memiu;  of  inrarisg  an  accorate  measaremeDt  of  any  spliyg- 
mograpli  trace  is  to  project  all  the  points  desired  lo  be  compared  on 
to  one  straight  line,  and  this  is  done  by  fixing  the  trace  on  to  a  piece 
of  board,  which  has  another  pointed  lever  attached  to  it,  with  rela- 
tions similar  to  those  of  the  lerer  and  recording  apparatos  in  the 
original  instmment.  By  this  means  lines  can  be  scratched  on  the 
trace  Rimilar  to  those  which  would  be  produced  by  the  instrument 
itself  if  the  watchwork  were  not  moving,  and  a  result  can  be  easily 
produced.  * 

The  reason  why  this  means  has  to  be  employed  is,  beoanse  the 
lever  in  the  sphygmograph  moves  in  iNirt  of  a  circle,  not  directly  up 
and  down. 

The  ratio  between  the  length  of  the  first  part  of  each  pulse-boat  in 
a  trace  and  that  of  the  whole  beat  was  measured  with  a  small  pair  of 
compasses,  and  from  these  the  average  was  obtained,  which  thus 
eliminated,  in  a  great  degree,  the  variations  produced  by  the  respira- 
tory movements,  and  also  some  of  the  o!ockwork  imperfections. 

For  example,  in  the  first  of  the  figures  exhibited  by  the  author,  the 
ratios  in  the  several  beats  were  :— 1  :  1*8,  1*725,  1*725,  1*775,  1*725, 
1-7,  1*725,  1-775,  1*8,  1-775, 1*675, 1*75,  1*75,  1*725,  with  an  average 
of  1  :  1*7443. 

Again,  in  the  second  figure,  the  ratios  were  : — 1  :  3*8,  3*775,  3*8, 
3*825,  with  an  average  of  1  :  3*8. 

Calling  the  rate  of  the  pulse  .r,  and  the  number  of  times  the  first 
part  is  contained  in  the  whole  beat  y^  .t  y  equals  the  number  of  times 

1 
that  i^i»  first  part  is  contained  in  a  minute,  and  —  equals  the  part  of 

a  minute  occupied  by  the/)*»f  part  of  each  pulse-beat. 

From  seveial  observations,  it  was  found  that  xy  increases  with  i>\ 
not  directly  as  it,  but  as  its  cube  root ;  consequently,  the  following 
equation  finds  xy  in  terms  of  x 

Ty^l-^x'T, 
k  being  a  constant,  equal  to  47  (about). 
For  instance,  in  fig.  1,  a;»137,  >/«- 1*7443; 
and  in  fig.  2,  jn-  44,    v  -  3*8  ; 

and  137  x  1*7443  -  238  9691 ; 
44  X  3*8        - 167*2 ; 
and  238-9691  :  167*2 :  :  1*43  :  1, 

and  •  v/137  :  "  v/44:  : 

»5-155:8*54:  :  1*456  :  1, 
which  shows  that  in  these  individual  cases  xy  varies,  within  the  limits 
of  experimental  error,  as  the  cube  root  of  x. 

If  this  statement  of  the  ratio  of  the  first  part  of  the  trace  to  the 
whole  beat  is  a  correct  one,  a  knowledge  of  the  rapidity  of  the  pulse 
alone  is  sufficient  to  enable  the  length  of  the  first  part  to  be  found  by 
multiplying  the  cube  root  of  the  rapidity  by  the  constant  quantity  47. 

Thus,  supposing  the  pulse  beats  64  times  in  a  minute,  the  cube  root 
of  64  being  4,  4  x  47»i  188,  and  the  length  of  the  first  i>art  of  the  beat 
ought  to  be  7^  of  a  minute.  In  one  case  with  .r  ^  64,  wy  was  found 
to  be  185*75,  and  in  another  with  a?  a  63*5,  a'y»<'181*77,  both  numbers 
which  agree  dosely  with  the  requirements  of  the  equation. 

With  .r»140,  and  therefore  •  v/^5'2, 

5*2x47-244*4; 
and  therefore  the  first  P^^'^^hf^iv  ^^  *  minute ;  in  a  pulse  of  that 
rapidity  xy  was  found  »  242*9. 

To  save  the  trouble  of  extracting  the  cube  root  for  any  rapidity,  these 
facts  have  been  thrown  into  a  co-ordinate  form  in  the  accompanying 
table,  and  4he  observations  on  which  the  formula  is  based  are  repre- 
sented by  dots  on  their  proper  co-ordinates,  the  calculated  curre,  with 
fc»47,  bemg  represented  by  a  continuous  line. 

Since  the  above  equation  was  worked  out,  a  great  many  other 
observations  have  been  made,  several  of  which  are  recorded  on  the 
Table,  and  in  health  no  oases  have  been  found  which  depart  from  the 
curve  more  than  those  indicated  on  it. 

The  observations  made  on  the  author  are  represented  by  simple 
black  dots,  those  made  on  others  are  encircled  by  a  ring ;  great  sise 
of  a  dot  indicates  that  more  than  one  independent  observation  has 
produced  exactly  similar  results. 

In  none  of  the  cases  have  measurements  been  made  after  violent 
exercise.  Differences  in  the  height  and  ago  of  the  subjects  cx];>eri- 
mented  on  have  not  been  found  to  produce  any  appreciable  effect. 

The  trace  from  infants  has  not  been  examined. 

From  the  equation  ryas'^y/x .  Jc  the  length  of  the  srcond  part  of  the 


> 


typhoid  fever,  on  the  eecond  day  after  the  pyrexia  had  oeaaed,  and 
when  the  temperature  was  below  the  normal,  xy  was  found  « 225*25, 
where  .rs60,  which  differs  from  the  equation 

■  v/~67  X  47  -  190-82. 
which  shows  that  the  length  of  the  first  pact  is  considerably  too  short 
in  the  former.    In  the  same  case,  three  days  later,  the  patient  rapidly 
improving,  with  c  «  56*5, 

xy=n88, 
which  is  much  nearer  the  calculated  normal  result,  180-5,  than  on 
the  former  occasion,  the  trace  keeping  paoo  with  the  other  physxcsd 
changes. 

It  is  probable  that  many  other  imperfections  in  the  eircolatozy 
system  can  be  similarly  indiicated,  and  it  has  been  shown  above  with 
what  facility  a  diagnosis  may  be  arrived^at. 

*'  A  Ninth  Memoir  on  Qnantics."  By  Ptofessor  Cayl^.  A  paper 
impossible  to  abstract  in  a  brief  space. 

"  On  some  Elementary  Principles  in  Animal  Mechanics. — No.  IV. 
On  the  Difference  between  a  Hand  and  a  Foot,  as  shown  by  thmr 
Flexor  Tendons."  By  the  Bov.  Samuel  Hanghton,  MJ>.,  DubL, 
D.O.L.,  Oxon,  Fellow  of  Trinity  College,  Dublin.  The  fore  feet  of 
vetebrate  animals  are  often  used  merely  as  organs  of  looomotion,  like 
the  hind  feet ;  and  in  the  higher  mammals  they  are  more  or  less 
"  cephalised,"  or  appropriated  as  hands  to  the  use  of  the  brain. 

The  proper  use  of  a  hand  when  thus  spedaliaed  in  its  action,  is  to 
grasp  objects ;  while  the  proper  use  of  a  foot  is  to  propel  the  animwl 
forward  by  the  intervention  of  the  ground. 

In  the  case  of  the  hand,  the  fiexor  muscles  of  the  fore  arm  act  npou 
the  finger  tendons,  in  a  direction  from  the  muscles  towazda  the 
tendons,  which  latter  undergo  friction  at  the  wrist  and  other  joints  of 
the  hand,  the  force  being  applied  by  the  museles  to  the  tendon  above 
the  wrist,  and  the  resistance  being  applied  at  the  extremitiee  of  the 
tendons  below  the  wrist  by  the  object  grasped  by  the  hand. 

From  the  principle  of  *'  Least  Action  in  Nature  "  we  are  entitled  to 
assume  the  strength  of  each  portion  of  a  tendon  to  be  prc^Kirtioiial  to 
the  force  it  is  required  to  transmit ;  and  since,  in  a  proper  hand, 
these  forces  are  continually  diminished  by  friction,  as  we  proceed  from 
the  muscle  to  the  fingers,  we  should  expect  the  strength  of  the  tendon 
above  the  wrist  to  be  greater  than  the  united  strengths  of  all  the 
finger-tendons. 

Conversely,  in  a  proper  foot,  the  foroe  is  applied  by  the  ground  to 
the  extremities  of  the  tendons  of  the  toes,  and  tranamitteid  to  the 
flexor  muscles  of  the  leg,  by  means  of  the  tendons  of  the  inner  ankle, 
which  undergo  friction  in  passing  round  that  and  the  other  joints  of 
the  foot.  In  this  case,  therefore,  wc  should  expect  the  united  strengths 
of  the  fiexor  tendons  of  the  toes  to  exceed  the  strength  of  the  fiexor 
tendons  above  the  heeL 

In  the  case  of  the  hand,  friction  acts  against  the  muscles ;  in  the 
case  of  the  foot,  friction  aids  the  muscles. 

I  have  measured  the  relative  strengths  of  the  deep  fiexor  tendons 
of  the  hand  above  and  below  the  wrist  in  several  animals,  and  also 
the  relative  strengths  of  the  long  flexor  tendons  of  the  foot  above  and 
below  the  anlde  in  the  following  manner : — 

I  weighed  certain  lengths  of  the  tendons  above  the  wrist  and  ankle, 
and  compared  these  weights  with  the  weights  of  equal  lengths  of  the 
flexor  tendons  of  the  fingers  or  toes,  assuming  that  the  weights  of 
equal  lengths  are  proportional  to  their  cross  sectiotts,  and  these  again 
proportional  to  the  streng^s  of  the  tendons  at  the  place  of  section. 
The  difference  between  the  weights  above  and  below  the  joint  repre- 
sents the  sum  of  all  the  frictions  expertenoed  by  the  tendons  between 
the  two  points  of  section. 

The  following  tables  contain  the  results  of  my  measurements : — 


pulse  trace  may  be  represented  in  terms  of  as  as 


7;-.i./,r« 
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and  as 


from  the  nature  of  y  it  cannot  be  less  than  unity  (no  pulse  having 
been  seen  with  two  contractions  or  more  between  two  successive 
closures  of  the  aortic  valve),  the  limit  of  cardiac  rapidity  may  be 
deduced  to  be  322  in  a  minute  (k^4i7),  but  it  is  scarcely  probable  that 
pulses  of  such  a  rate  could  remain  so  sufficiently  long  to  be  counted. 

In  many  oases  of  disease  implicating  the  circulatory  system,  the 
equation  given  above  indicates  that  the  duration  of  the  fit'st  part  of 
the  heart's  action  is  not  normal;    thus,  in  a  boy  suffering  from 


Tendong  o/Toe».    (Otoaa  aeolafiin  of 
section  of  mnsole  tendons.) 

AsuoQiit  of 


Tablx  I.    PficHon  of  Long  Flexcr 
toe  tendons  greater  than 

Amoaat  of 
frictioa 
psr  cost. 

1.  Pyrenean  Mastiff 65*4 

2.  African  laon 59*0 

3.  CommonFox 57*6 

4.  African  Jabim 56*8 

5.  AmericanBhea 52*4 

6.  Indian  JackaU 49*2 

7.  American  Jaguar 49*2 

8.  New  Zealand  Weka  Bail  47*5 

9.  Silver  Pheasant    47*4 

10.  Bengal  Tiger^  46*0 

11.  Indian  Leopard    45*5 

12.  Six-banded  Armadillo  ...  44*4 

13.  Thxee-toed  Sloth 42*5 

14.  Black  Swan 860 

15.  Common  Hare 36*0 

16.  European  Wolf... 34*0 

The  foregoing  animals  all  realise  the  typical  idea  of  a  true  foot,  wH& 
a  variable  amount  of  friction  at  the  ankle-joint ;  this  fnetion  " 


it. 

17.  Australian  Diqjo '...  83-8 

18.  Japanese  Bear 81.7 

19.  Virginian  Bear 25*9 

20.  Common  Llama    25*^ 

21.  Hedgehog 25-0 

22.  African  Ostrich    24-6 

28.  Common  Otter 19-8 

24.  Man  (mean  of  5) 16-2 

25.  Spider-Monkey 123 

26.  Goat 9.5- 

One-homed  Bhinoceros..   9*^ 

Negro-Monkey 8*0 

Brahmin  Cow  6-8 

Nemistrine  Macaque   ...    2~0 
Boomer  Kangaroo   0*0 


27. 

28. 
29. 
80. 
31, 


/ 
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pearing  aliogethor  in  the  Boomer  Kangaroo,  whose  method  of  progres- 
sion realises  absolate  mechanical  perfection,  as  no  force  whatever  is 
consumed  by  the  friction  of  the  flexor  tendons  at  the  heel. 

The  only  animals  whose  feet  deviated  from  the  typical  foot  were 
three,  viz.,  Alligator,  Common  Porcnpine,  and  Phalanger.  In  these 
animals  the  foot  has  the  mechanical  action  of  a  hand,  or  grasping 
organ ;  and  the  flexor  tendons  above  the  ankle  exceeded  those  below 

the  anlde  by  the  following  amounts : — 

F«r  cent. 

1.  Alligator 11-5 

2.  Common  Porcupine  20*0 

3.  Phalanger  29*2 

In  the  case  of  the  flexor  tendons  of  the  hand,  I  obtained  the  following 
results  :— 

Tablb.  II-     Friction  of  Veep  Flexor  Tendons  of  Hand.     (Cross  section 
of  muscle  tendons  greater  than  cross  section  of  finger  tendons.) 


Amount  of 
friction 
per  cent. 

8.  Negro-Monkey 27*4 

9.  Spider-Monkey 265 

10.  Bengal  Tiger    22-7 

11.  Common  Fox    20-7 

12.  Pyrenean  MastiflF 7-0 

13.  Goat 0*0 


Anonnt  of 

friction 

per  cent. 

1.  Common  Porcupine    71*0 

2.  Sooty  Mangaby 49*2 

3.  Nemestrine  Macaque 40*7 

4.  Capuchin  Monkey 35*3 

5.  Virginian  Bear  35*0 

6.  European  Wolf 31*4 

7.  Japanese  Bear   30*6 

It  will  be  observed  that  the  fore-foot  of  the  goat,  regarded  simply  as 
an  organ  of  locomotion,  attains  a  perfection  comparable  with  that  of 
the  hind  foot  of  the  Kangaroo,  no  force  being  lost  by  friction  at  the 
writft  joint. 

The  only  animal  in  which  I  found  a  departure  from  the  typical 
hand  was  the  Llama,  in  which  the  flexor  tendons  of  the  fingers  exceed 
the  flexor  tendon  above  the  wrist  by  14*4  per  cent. 

The  bearing  of  the  foregoing  results  on  the  habits  of  locomotion  of 
the  several  animals  will  suggest  Uiemselves  at  once  to  naturalists 
who  have  carefully  studied  those  habits.  I  shall  merely  add  that  the 
subject  admits  of  being  carried  into  the  details  of  the  separate  or 
combined  actions  of  the  several  fingers  and  to^  and  that  the  habits  of 
various  kinds  of  monkeys  in  the  use  of  certain  A^mbinations  of  fingers 
or  toes  may  be  explained  satisfactorily  by  the  minute  study  of  the 
arrangement  and  several  strengths  of  the  various  flexor  tendons  dis- 
tributed to  the  fingers  or  toes. 

**  On  the  Cause  and  Theoretic  Value  of  the  Resistance  of  Flexure 
in  Beams."  By  W.  H.  Barlow,  F.R.S. — ^A  paper  on  practical 
mechanics. 


ETHNOLOGICAL  SOCIETY. 

May  24th. — Anniversary  Meeting, — Prof.  Huxley,  president,  in  the 
ohair.  The  report  of  the  council  and  the  treasurer's  report  were  read 
and  adopted.  These  reports  showed  that  the  position  of  the  society 
was  highly  satisfactory.  The  president  delivered  an  address,  in  which 
he  gave  a  history  of  the  efforts  which  had  been  made  for  amalgamating 
the  Ethnological  and  Anthropological  Societies,  and  hinted  a,t  the 
desirableness  of  union  being  effected  between  several  societies  having 
kindred  objects.  He  also  referred  to  the  encouragement  which  the 
British  Association  had,  since  the  Nottingham  meeting,  given  td 
ethnological  science  by  allowing  the  biological  section  to  resolve  itself 
into  departments.  The  following  is  the  result  of  the  ballot  for  officers 
and  council : — President,  Professor  Huxley,  LL.D.,  F.B.S. ;  Vice-Pre- 
sidents, Dr.  A.  Campbell,  Sir  John  Lubbock,  Bart.,  M.P.,  E.  B.  Tylor, 
Esq.,  Thomas  Wright,  Esq.,  M.A. ;  Honorary  Treasurer,  H.  G.  Bohn, 
Esq. ;  Honorary  General  Secretary,  Colonel  A.  Lane  Fox ;  Honorary 
Foreign  Secretary,  Hyde  Clarke,  Esq. ;  Council,  W.  Blackmore,  Esq., 
Professor  Busk,  P.R.S.,  G.  Campbell,  Esq.,  Dr.  Barnard  Davis,  W. 
Boyd  Dawkins,  Esq.,  M.A.,  F.B.S.,  J.  Dickinson,  Esq.,  Robert  Dunn, 
Esq.,  J.  W.  Flower,  Esq.,  David  Forbes,  Esq.,  F.R.S.,  A;  W.  Franks, 
Esq.,  M.A.,  Rev.  Canon  Greenwell,  A.  Hamilton,  Esq.,  F.  Hindmarsh, 
Esq.,  T.  McK.  Hughes,  Esq.,  M.A.,  Dr.  Richard  King,  Sir  R.  I.  Mur- 
chison,  Bt.,  K.C.B.,  J.  F.  McLennan,  Esq.,  Rev.  Dr.  Nicholas,  M.A., 
E.  B.  Pusey,  Esq. 


CHEMICAL  SOCIETY.* 

Mat  19th. — Dr.  Warren  Do  La  Rue,  F.R.S.,  vice-president,  in  the 
chair. — Mr.  S.  H.  Johnson  was  elected  a  fellow. 

Mr.  Griffin  exhibited  and  explained  a  new  gas-furnace,  which  is 
oapable  of  melting  about  3  lb  of  iron  in  little  more  than  one  hour. 

Mr.  Walenn  described  "  A  Method  for  Coating  Cast-iron  Objects,  by 
Electrolysis,  with  Copper  or  Brass."  The  peculiarity  of  this  method 
consists  in  the  circumstance  that  no  hydrogen  is  evolved  during  the 


1  From  th«  Chemieol  Jftftt, 


process.  The  following  is  the  prescription  of  an  electrolytic  bath  for 
brass  : — A  mixture  of  equal  parts  of  ammonic  tartrate  and  potassic 
cyanide  is  saturated  with  cyanide  of  zinc  and  cyanide  of  copper ;  and 
to  this  solution  oxide  of  zinc  and  oupric  oxide  are  added.  The  bath 
has  to  be  heated,  during  the  process,  to  about  80°.  Several  articles 
(a  calico  printing  valse,  &c.),  coated  with  brass  in  this  manner,  were 
submitted  to  the  inspection  of  the  assembly. 

Mr.  Tookey,  Assayer  in  the  Japanese  Imperial  Mint,  communicated 
a  paper  "  On  the  Manipulation  of  Assays  of  Gold  and  Silver  BuUion.'* 
The  number  of  separate  processes,  from  the  first  wdghing-in  of  a  piece  of 
gold  bullion  to  the  second  weighing-out,  before  its  value  can  be  ascer- 
tained, are  well  known  to  all  assayers.  The  author  had,  in  connection 
with  the  late  Mr.  Hewny,  commenced  some  operations,  with  the  view 
to  treat  a  batch  of  assays  simultaneously,  instead  of  handling  them 
in  rotation  and  individually,  as  by  the  ordinary  method.  The  way 
pursued  by  him  now  is  this . — A  conical-shaped  tube  of  platinum  is 
dosed  at  its  narrower  end  with  a  perforated  plate  ;  the  wider  end  is 
provided  with  a  shoulder,  so  that  it  can  be  supported  by  a  porcelain 
tile  having  circular  holes.  The  tubes  and  the  holes  are  numbered,  so 
that  each  assay  can  be  recognized  after  the  operation.  The  whole 
arrangement  is  then  immersed  in  a  vessel  containing  hydric  nitrate 
(of  the  proper  strength),  boiled  for  the  requisite  time,  &c.  In  this 
manner  a  great  number  of  bullions  may  be  managed  as  one  assay, 
and  thus  a  considerable  amount  of  time  gained.  A  similar  reduction 
in  time  can  also  be  obtained  in  the  assay  of  silver  bullion  by  the  "dry 
method."  One  of  the  operations  in  this  method  is  the  hammering 
and  brushing  of  the  silver  buttons  after  they  have  been  detached  from 
the  cupels.  Mr.  Tookey  employs,  instead  of  this,  the  following  pro- 
cess : — ^He  transfers  the  silver  buttons  into  the  depressed  perforated 
cavities  of  a  platinum  plate,  fastens  each  button  by  means  of  a  handle 
of  platinum  wire,  and  immerses  the  plate  in  pure  hydric  chloride, 
which  is  heated  until  all  bone-ash  has  been  dissolved ;  the  plate  is 
then  taken  out,  washed  properly,  and  dried.  The  cavities  of  the  plate 
are  numbered  to  correspond  with  the  cupels  in  the  muffle. 

Mr.  Perkin  read  a  note  "  On  some  Bromine  Derivatives  of  Con- 
marin." 

Bromine  cx>mbines  readily  with  coumarin,  without  the  evolption  of 
hydric  bromide  in  appreciable  quantities;  but  the  product  varies 
according  to  the  manner  in  which  the  experiment  is  performed.  The 
following  definite  results,  however,  were  obtained : — On  adding  1  part 
of  coumarin  diffused  in  carbon  disulphide  to  1  part  of  bromine,  with 
several  times  its  bulk  of  carbon  disulphide,  the  coumarin  combines 
with  the  bromine ;  and  the  compound  is,  after  having  allowed  the 
carbon  disulphide  to  evaporate  spontaneously,  obtuned  as  a  crystal- 
line mass,  which  may  be  purified  by  re-crystallization  from  alcohol. 
Crystals,  thus  obtained,  dried  in  vacuo  and  analyzed,  led  to  the  for- 
mula, CgHgOgBr^,  which  shows  it  to  be  dibromide  of  coumarin.  It 
fuses  at  about  100°,  with  partial  decomposition ;  and,  when  further 
heated,  gives  off  bromine.  It  is  easily  soluble  in  alcohol ;  this  solu- 
tion is  decomposed  by  heating  or  exposure  to  suplight. 

When  a  mixture  of  2  parts  of  bromine  and  1  part  of  coumarin  in 
carbon  disulphide  is  heated,  in  a  sealed  tube,  to  about  140°  for  a  few 
hours,  a  crystalline  product  is  obtained  on  cooling,  and  large  quanti- 
'  ties  of  hydric  bromide  are  given  off  on  opening  the  tube.  The  crystal- 
line substance  is  separated  from  the  carbon  disulphide,  and  dissolved 
in  boiling  alcohol,  from  which  it  crystallises  out  again  on  cooling. 
Analysis  showed  it  to  be  CpH^Br^jOg ;  that  is,  coumarin  with  two  of 
its  hydrogen  replaced  by  bromine, — ^ibromocoumarin.  It  fuses  at 
174°,  and  distils  unchanged ;  it  dissolves  in  boiling  alcohol,  from  which 
it  crystallises  in  needles.  The  alcoholic  mother*liquor  from  dibromo- 
coumarin  contains  a. second  body,  jvhich  con  bo  obtained  by  evaporat- 
ing off  part  of  the  spirit,  and  re-crystollizing  the  product  for  several 
times.  The  numbers  obtained  in  the  analysis  agree  with  t^e  formula 
CoHjBrOg  ;  it  is  therefore,  bromocoumarin.  It  fuses  at  110°,  is  more 
soluble  in  alcohol  than  the  preceding  body,  and  forms  beautiful  curved 
crystals.  Both  the  bromo*  and  the  dibromocoumarin,  when  boiled 
with  aqueous  potassic  hydrate,  yield  potassinm-salts  of  new  acids — 
probably  bromo-  and  dibromocoumaric  acids. 

Dr.  Divers  gave  some  remarks  "  On  the  Precipitation  of  Solutions 
of  Ammonium-Carbonate,  Sodium-Carbonate,  and  Ammonium-Carba- 
mate  by  Calcium-Chloride.** 

The  results  of  these  experiments  are  chiefly  of  interest  as  supplying 
a  characteristic  reaction  for  the  carbamate.  If,  to  an  aqueous  solu- 
tion of  NHg  and  CaCl,  a  very  little  of  a  dilute  solution  of  ammonic 
carbonate  is  added,  a  gelatinous  precipitate  forms,  which  soon  dis- 
solves, but,  after  a  short  time,  again  re-appears,  and  assumes  a  chalky 
condition.  If  a  somewhat  larger  quantity  of  the  dilute  solution  of 
ammonic  carbonate  is  taken,  the  precipitate  formed  at  first  is  perma- 
nent. In  both  cases,  however,  it  takes  days  till  the  precipitation  is  so 
far  complete  that  the  supernatant  liquid  no  longer  gives  any  precipi- 
tate on  being  heated. 

Sodic  carbonate,  under  similar  circumstances,  behaves  like  ammonic 
carbonate.  If,  to  a  solution  of  CaCl,  which  contains  no  ammonia, 
some  ammonic  carbonate  is  added,  the  precipitation  of  the  calcic  car- 
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bonate  is  very  soon  oompleted ;  already  after  one  Hour,  the  sapematant 
flaid  fails  to  gire  any  precipitate  on  being  boiled.  It  appears,  there- 
fore, that  caostio  ammonia  acts  here  as  retarding  the  precipitation  of 
calcic  carbonate. 

If  a  little  of  a  solution  of  ammonic  carbamate  (which  was  obtained 
by  distillation)  was  added  to  excess  of  CaCl,  a  slight  precipitation 
ensued  at  once.  The  snpematant  floid  stUl  gave,  after  two  honrs,  a 
slight  precipitate  on  being  heated,  bat  did  no  more  after  four  hoars. 
The  snpematant  liqnid,  in  the  case  of  ammonic  carbonate,  wonld  have 
failed  to  produce  any  precipitate  after  the  lapse  of  one  hour. 

If  ammonic  carbamate  was  added  to  CaCl  in  the  presence  of  caustic 
ammonia,  a  slight  precipitate  appeared  only  after  eight  hours ;  and,  in 
days  after,  the  mother-liquor  gare  still  a  precipitate  on  heating.  It 
thus  becomes  evident  that  ammonic  carbamate  soon  passes,  in  the 
presence  of  CaCl  and  in  the  absence  of  NH,,  into'ammopic  carbonate ; 
but  the  addition  of  NH,  impedes  such  a  change. 

When  ammonic  or  sodic  carbonate  is  added  in  excess  to  CaCl,  a 
chalky  precipitate  is  formed ;  and,  in  less  than  hour,  the  filtered  solu- 
tion gives  no  precipitate  when  boUed.  Addition  of  caustic  ammonia 
aocelerates  the  precipitation. 

It  appears,  thus,  that  ammonia,  in  the  presence  of  ammonic  carbonate 
determines  the  precipitation  of  calcic  carbonate,  instead  of  impeding  it, 
as  it  does  in  the  presence  of  calcic  chloride.  Sodic  carbonate  behaves 
similarly  to  ammonic  carbonate.  The  distiDguishing  reaction,  there- 
fore, between  ammonic  carbamate  and  ammonic  carbonate  is  that, 
added  in  excess  to  ammonia  and  CaCl,  the  calcium  is  precipitated  very 
slowly  in  the  cold  by  the  former,  while  it  is  precipitated  immediately 
by  the  latter. 

Dr.  Thudichum  made  a  short  communication  about  having  obtained 
hydric  acetate  from  fresh  urine— «  fact  contrary  to  the  statements  of 
BerasoUas,  Lehmann,  and  liebig. 


INSTITUTION  OF  CIVIL  ENGINEERS. 

Mat  24th.^-Charles  B.  Vignolei,  Esq.,  F.B.S.,  president,  in  the  chair. 
The  first  paper,  which  was  read  in  abstract,  was  '*  On  the  Relative 
Safety  of  different  modes  of  Working  Coal,''  by  Mr.  George  Fowler. 

It  was  maintained  by  the  author,  that  whilst  there  was  no  possi- 
bility of  freeing  the  workmen  engaged  in  coal  mining  from  accident, 
there  was  reason  to  hope  for  a  considerable  diminution  in  the  propor- 
tion of  those  killed  to  the  number  employed.  It  was  the  purport  of 
this  communication  to  show  that  the  mode  of  getting  coal  had  con- 
siderable effect  on  the  safety  of  the  workmen. 

The  second  paper,  which  also  was  necessarily  read  in  abstract,  was 
**  On  Coal  Mining  in  Deep  Workings,"  by  Mr.  Emerson  Bainbridge, 
Stud.  Inst.  C.E.  In  this  communication  the  principal  conclusions 
arrived  at  were  to  the  following  effect ; — Judging  from  the  statistics 
of  the  past  few  years,  the  production  of  the  British  coal  fields  could 
not  be  considered  to  increase  annually  in  a  constantly  increasing  ratio, 
as  had  been  surmised,  but  might  be  estimated  at  an  average  "  output*' 
of  105  millions  of  tons  yearly.  Estimating  the  coal  remaining  in  the 
British  Islands  to  a  depth  of  4,000  feet  to  be  37,300  millions  of  tons, 
this  quantity  of  coal  would  supply  the  annual  demand  of  105  millions 
for  855  years ;  and,  taking  the  limit  to  deep  mining  to  be  a  depth  from 
the  surface  of  7,000  feet,  the  further  quantity  of  coal  estimated  to  be 
workable  to  this  depth  was  57,222  millions  of  tons,  which  would  extend 
the  supply  for  a  further  period  of  535  years.  The  chief  localities  in  the 
British  Islands  where  coal  would  probably  be  found  at  greater  depths 
than  had  hitherto  been  reached  were  (1)  the  West  Coast  of  Ayrshire, 
(2)  the  West  of  Lancashire,  (8)  the  East  of  Yorkshire,  Derbyshire, 
Nottinghamshire,  and  Staffordshire,  and  (4)  below  the  seams  worked 
at  present  in  the  South  Wales  basin. 


NUMISMATIC  SOCIETY. 


May  19.— W.  S.  W.  Vaux,  Esq.,  President,  in  the  chair.— Mr.  T.  Jones 
exhibited  a  first  brass  coin  of  Trajan,  with  a  large  sgis  on  the  breast ; 
and  some  third  brass  coins  of  Carausius  and  Allootus,  struck  in  London 
and  found  in  Cannon-street ;  also  a  small  brass  coin  of  Tiberius,  with 
the  heads  of  Nero  and  Drusus  on  the  reverse,  struck  at  Carthago 
Nova.-~Mr.  Henf rey  communicated  a  description  of  an  ancient  British 
coin  (type  of  Evans,  pi.  B,  no.  8)  found  at  Brighton. — Mr.  Vaux  read 
a  paper,  contributed  by  Mr.  B.  H.  Lang,  of  Larnaca,  Cyprus,  "  On 
Coins  discovered  by  him  during  recent  excavations  in  the  Island  of 
Cyprus,"  in  which  he  pointed  out  the  nature  and  value  of  a  discovery 
whereby  he  has  been  able  to  obtain  more  than  thirty  varieties  of  the 
earliest  silver  coinage  of  the  island,  together  with  some  specimens  of 
that  of  the  adjacent  coast  of  Phoenicia.  The  coins  were  discovered 
whilst  excavating  an  ancient  temple  near  Daly  (Idaliom),  in  the  form 
of  two  small  treasures  concealed  under  the  pavements  of  two  different 
chambers.  The  first  was  contained  in  two  little  earthenware  jars 
olosed  with  lead  at  the  top ;  one  of  which  was  found  in  pieces,  and 
the  other  was  broken  at  the  time  by  the  pick-axe  of  the  workman,  the 


contents  of  both  being  in  admirable  preservation.  The  second  was  dis- 
covered a  few  days  later,  and  from  the  way  in  which  the  coins  were 
found  to  be  adhering  together,  Mr.  Lang  conjectured  that  they  had 
been  once  inclosed  in  a  bag  which  had  perished.  Mr.  Lang  further 
concluded,  from  the  character  of  the  two  treasures, — 1.  That  of  the 
two,  the  one  originally  in  the  presumed  bag  was  the  older.  2.  That 
this  treasure  represented  a  Cypriote  coinage  of  six  or  seven  diffisrent  in- 
dependent kingdoms.  3.  That  when  the  later  coins  were  depouted,  the 
Cypriote  coinage  in  the  earlier  treasure  had  eeased  to  be  current,  while 
the  Phoenician  coins  of  the  Jirst  period  were  still  in  use.  4.  That  from 
the  repetition  of  the  second  treasure  of  the  Fhcenician  coins  found  in 
the  first,  there  is  probably  no  gap  or  period  unrepresented  between 
thefn. — Mr.  B.  Head  read  a  paper  communicated  by  Mr.  S.  F.  Corkran, 
"  On  Personification  on  Roman  Coins." 


BIRMINGHAM  NATURAL  HISTORY  AND  MICROSCOPICAL 

SOCIETY. 

The  following  papers  have  been  read  at  the  meetings  of  tide  eoeiet^, 
held  daring  the  past  month,  in  the  Midland  Institute : — 

On  the  5th  ult.,  Mr.  James  Bagnall  read  a  paper  by  Dr.  Braith- 
waite,  of  London,  "On  the  Geographical  Distribution  of  Mosses." 
It  referred  especially  to  the  distribution  of  this  class  of  the  vegetable 
kingdom  on  the  European  continent,  the  whole  area  of  which  baa 
been  divided  by  Professor  Schtmper  into'  three  zones,  as  follows  : — 
First,  a  northern  zone,  extending  from  the  Arctic  Ocean  to  the  60th 
degree  of  latitude,  descending  at  its  western  extremity  to  the  57th 
degree,  so  as  to  take  in  the  north  of  Scotland.  Second,  a  middle 
zone,  embracing  all  the  country  between  the  60th  and  46th  degrees  of 
latitude.  And,  third,  a  southern  zone,  extending  south  from  the  46th 
degree,  and  including  the  Mediterranean  and  Black  Seas.  Of  these 
three  zones,  the  second  is  the  richest  in  species,  inasmuch  as  it  in- 
cludes the  greatest  extent  of  country,  and  the  most  varied  surface. 
Besides  this  superficial  distribution,  another  stall  more  important  one 
is  that  of  altitude,  or  range  above  the  sea-level,  indicated  by  lines  or 
arches  extending  from  pole  to  pole,  the  crown,  or  highest  part,  being 
at  the  equator,  and  gradually  descending  northward,  whilst  at  the 
arctic  zone  they  become  closely  approximated.  Professor  Schimper 
has  described  five  zones  of  altitude,  all  of  which  are  characterized  by 
certam  predominant  species.  Commencing  at  the  sea-level,  there  is 
first  the  Campatral  region,  or  that  of  cereal  plants  and  fruit-trees, 
which  ascend  the  mountains  to  a  varying  height,  dependent  on  the 
latitude.  The  second,  or  mountain  region,  ascends  from  the  cultivated 
region  to  the  upper  limit  of  growth  of  the  beech.  The  third,  or  sub- 
Alpine  region,  extends  from  the  limit  of  the  beech  to  the  upper  border 
of  the  spruce  fir.  The  fourth,  or  Alpine  region,  commencing  with  the 
dwarf  pine,  ending  where  that  tree  ceases  to  grow.  The  fifth,  or 
supra-Alpine  region,  reaching  from  the  last-named  to  the  line  of  per- 
petual snow.  After  some  remarks  on  the  habitats  of  moeses,  the 
paper  concluded  with  an  allusion  to  their  abundance  and  beauty, 
forming  as  Professor  Schimper  well  observes,  a  verdant  carpet,  which 
animates  with  brightness  the  highest  mountain,  inaccessible  to  more 
perfect  plants,  enlivens  woods  impervious  to  the  sun's  ra2r8,  and  pro- 
tects the  earth  against  the  drying  and  congelation  equidly  fatal  to 
animal  and  vegetable  life."  The  paper  was  illustrated  by  aboaatifdl 
and  extensive  set  of  specimens  exhibited  by  Mr.  Bagnall.  A  vote  of 
thanks  was  unanimously  accorded  to  Dr.  Braithwaite.  The  following 
specimens  were  exhibited  by  Mr.  Bagnall — Fissidens  ineumts,  from 
Solihull ;  by  the  Rev.  A.  Bloxam — Fissidens  mlu,  from  Twyoroaa ; 
by  Dr.  Braithwaite — Cinclidium  stygiurriy  from  Surrey ;  and  Dicrantim 
tnVen^,  from  Bavaria;  by  Dr.  Grifilths— a  number  of  Uchens  from 
Yorkshire ;  by  Mr.  H.  S.  Soollick — ^Lepidoptera,  captured  on  the  17Ui 
and  18th  of  March,  1870,  at  Moseley. 

On  the  12th  ult.  Mr.  A.  W.  Wills  read  a  paper  entitled  "  Notes  on 
Hydroid  Zoophytes."  After  referring  to  the  great  interest  of  the 
subject,  from  its  bearing  ui>on  the  question  of  "  alternation  of  genera- 
tions," and  to  the  position  assigned  to  the  Hydroida  in  the  animal 
kingdom  by  recent  systematists,  the  author  described  in  some  detail 
the  structure  and  habits  of-  the  common  hydra,  and  quoted  the 
description  given  by  Quatrefages  of  the  sensation  produced  in  '*  town 
and  court "  by  Trembley's  demonstration  of  the  true  animal  nature  of 
these  creatures,  and  his  establishment  of  the  conclusion  that  "  certain 
animals  may,  like  plants,  be  reproduced  both  by  slips  (fissuration)  and 
by  buds  (gemmation).  The  characters  of  hydra  were  entered  into  at 
some  length,  because  this  genus  is  in  most  respects  a  true  type  of  the 
individusJ  polypites,  which  by  their  aggregation  into  ooloniee.  oonsti- 
tute  the  Thecaphora  (including  Campanularia,  Sertularia,  Obelia,  A«.), 
as  well  as  the  Athecata  (comprising  Coryne,  Tabulaxia,  &o.,  Ac.). 
The  writer  then  proceeded  to  describe  the  arrangement  of  the  poly^ates 
with  resi)ect  to  the  central  stem  or  axis  in  the  principal  groups,  and 
the  exquisitely  elegant  and  often  symmetrical  organisms  whioh  residt 
therefrom,  and  the  mutual  coxmection  of  all  the  individoala  of  tiue 
colony  by  means  of  the  central  pith  or  ocanosaro  whioh  xoxia  along  tke 
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centre  of  the  main  stem  and  ramifies  into  every  oalyole.    Bemarkingf 
that  in  the  animal,  as  in  the  yegetable  kingdom,  gemmation  was, 
perhaps,  inadequate  to  the  indefinite  perpetuation  of  the  species,  the 
interrention  of  sexual  elements  being  alone  competent  to  secure  its 
permanent  transmission,  Mr.  Wills  passed  on  to  a  cursory  review  of 
this  part  of  the  subject,  and  pointed  out  that  in  all  classes  of  the 
hydroid  zoophytes  the  true  reproduction  of  the  species  ia  thus  pro* 
vidcd  for.    The  sexual  elements  {i.e.  the  "  spermory  "  and  "  ovary") 
are  sometimes  present  (as  in  plants)  on  the  same  individual;  more 
often  on  different   individuals  of  the  species;    and  are  sometimes 
carried  in  a  bud  or  gonozooid  oast  off  from  the  parent,  with  a  free 
locomotion  of  its  own,   but  which,  in  all   cases,   "sooner  or  later 
originates  the  generative  elements."     These  "  medusiform  zooids  " 
are    so  entirely  unlike   the  parent  zoophyte  as  to  have  been  long 
regarded  as  medusas,  organisms  widely  different ;  but  the  researches 
of  Van  Beneden,  Sars,  Allman,  Wright,  and  Thomas  Hincks,  have 
now  clearly  demonstrated  their  true  nature,  and  proved  that  their 
exqoi&ite  structures  are,  in  reality,  neither  more  nor  less  than  "  swim- 
ming polypites,"  constituting  a  perfect  means  of  diffusing  as  well  as 
perpetuating  the   species.    Within  the   ovary  borne  by  the  female 
'* medusa-like"  zooid  is  generated  a  minute  conical  embryo,  known 
as  a  planula,  which  escapes  into  the  surrounding  water,  moves  for 
a  tine  by  means  of    countless   cilia,  and  finally,  as  a  climax  to 
this    strange  series  of   fantastic  metamorphoses,  becomes  fixed  by 
its  base,  and  reproduces  the  fixed  colony,  characteristic  of  its  si>ecies, 
by  simple  gemmation  or  budding  from  various  points  of   surface. 
The  author  bore  an  earnest  testimony  not  only  to  the  scientific  acumen 
of  Mr.  Hincks,  the  author  of  British  Hydroid  Zoophytes^  but  also  to 
his  generous  readiness  to  extend  a  helping  hand  to  the  earnest  student 
of  natural  history,  and  concluded  by  appealing  to  the  members  of  the 
society  to  direct  their  attention  to  this  subject  during  their  approaching 
summer   excursions.      The  paper  was    illustrated  by  a  number  of 
mounted  specimens,  collected  by  the  author,  which  were  very  succes- 
fnlly  exhibited  in  the  oxyhydrogen  microscope,  under  the  able  manage- 
ment of  Mr.  J.  Lancaster,  jun.    A  vote  of  thanks  was  unanimously 
accorded  to  Mr.  Wills  for  his  very  excellent  paper. 

On  the  19th  ult.  Mr.  J.  Cotton  read  a  short  paper  on  "The 
Buby."  The  chemical  constitution  and  geographical  distribution  of 
this  gem  were  referred  to,  and  the  history  of  some  of  the  finest  given, 
Mr.  Cotton  accompanying  his  remarks  by  the  exhibition  of  a  beautiful 
series  from  Ceylon,  Brazil,  Bohemia,  the  Capelar  Mountain,  the  River 
Ganges,  and  Australia.  On  the  conclusion  of  the  paper  the  meeting 
resolved  itself  into  a  Conversazione  and  exhibition  of  spedmene'.  Mr. 
Bagnall  exhibited  Hypnum  palustre,  from  Wyre  Forest,  and  a  number 
of  mosses  from  Sutton ;  Mr.  G.  Crofts,  J^etasites  vulgaris,  from  North- 
field  ;  Adoxa  moschatellina,  Paris  quadrifolia,  and  Chrysosplenium 
oppositifoli'wmy  from  Hopwood ;  by  Mr.  Morley,  PohjpolUum  vulgare 
var.  semilacerunif  Daphne  mezerewni,  and  Vinca.  minor,  from  Bewdl^y ; 
Mr.  0.  T.  Parsons,  fine  specimens  of  Lepidodendron  and  Calamite, 
from  a  colliery  at  Wigan ;  Mr.  J.  L.  Phelps,  Bulla,  Cerithium,  and 
other  species  of  Mollusca,  and  coral  from  the  West-India  Islands,  and 
a  onrious  malformed  egg  of  the  duck ;  Mr.  C.  Pumphrey,  Cochlcaria 
danica  and  C  Angelica,  from  Southport ;  also  Actinia  dianthus,  Alcy- 
onium,  Eolides,  and  Hydroid  zoophytes,  from  the  same  locality ;  Mr. 
Thomason,  a  fine  specimen  of  Pclias  herus  (the  common  viper),  cap- 
tured in  Sutton  Park,  March  23.  Mr.  Bagnall  gave  an  interesting 
aooonnt  of  the  excursion  made  by  some  of  the  members  of  the  Society 
to  Bewdley  Forest  on  the  18th  instant.  Mr.  F.  Enoch  reported  having 
seen  the  following  migratory  birds  : — ^The  swallow,  on  the  10th  inst., 
and  the  cuckoo,  on  the  18th  inst.,  at  Knowle. 

On  the  26th  ult.,  Mr.  A.  B.  Browne  read  a  paper,  entitled  "  Our 
rarer  British  Birds — ^the  Grey  Phalarope."  This  elegant  little  bird  is 
only  an  occasional  visitor  to  the  British  Isles ;  and  it  is  chiefly  to  the 
Arctic  navigators  that  we  are  indebted  for  our  knowledge  of  its  habits. 
The  speoies  frequent  the  shores  of  the  sea,  lakes,  and  rivers,  and  it  is 
frequently  met  with  at  a  great  distance  from  land  walking  ox^  the 
masses  of  floating  seaweed  or  swimming  in  the  open  sea.  Mr.  Browne 
exhibited  a  si)ecimen  shot  by  himself  at  Aldershot,  in  September, 
1866,  and  gave  a  graphic  description  of  the  difficulties  he  had  to 
overcome  b^ore  securing  it.  The  plumage,  at  the  different  seasons  of 
the  year,  and  other  peculiarities  of  the  species,  were  described  at 
length,  and  Mr.  Browne  concluded  an  admirable  paper  by  expressing 
his  intention  of  giving,  on  a  future  occasion,  an  account  of  otiier  rare 
British  birds  which  had  come  under  his  own  personal  observation. 
The  following  specimens  were  exhibited : — ^By  Mr.  Bagnall,  Viola  Ri' 
vinianaf  V,  B,eichenhachiana,  and  Chrysospl&nium  altemifolium,  from 
the  neighbourhood  of  Hales  Owen ;  by  Messrs.  Blatch  and  Nelson,'  a 
number  of  Coleopter,  Hemiptera,  Lepidoptera,  and  Araneidsa ;  by  Mr. 
Enoch,  larvsB  of  Triphama  fimhria  (broad  bordered  yellow  under  wing), ' 
and-  Aplecta  nehulosa  (gray  arches),  taken  at  Knowle,  April  18th; 
by  Mr.  W.  R.  Hughes,  JBolis  Landahurgii,  E,  Oracilis,  Doris  cocdn^a^ 
and  X>.  planata.  Mr.  Hughes  read  a  short  paper  descriptive  of  these 
beautiftd  marine  nudibranchiata  mollusca,  which  are  for  the  most  part 
inhabitanta  of  the  deep  water,  or  are  accessible  only  at  the  spring  tides. 


In  the  aquarium  the  Eolis  is  an  interesting  object.  It  is  exceedingly 
active  and  vigorous,  twisting  its  body  into  a  series  of  graceful  curves, 
and  erecting  its  branchiss,  which  are  disposed  in  several  rows.  At 
other  times  it  floats  on  the  surface  of  the  water,  with  its  foot  upper- 
most ;  in  which  position  it  makes  but  little  progress.  When  quiet, 
which  is  not  often  the  case,  the  action  of  the  heart  may  be  clearly 
perceived.  They  are  delicate  animals,  and  require  the  water  in  which 
they  are  kept  to  be  well  oxygenated.  The  specimens  were  taken  by 
Mr.  Hughes  at  Sidmouth,  Devonshire ;  and  by  Mr.  C.  Pumphrey  at 
Southport. 


ROYAL  INSTITUTION  OF,  CORNWALL. 

Thb  spring  meeting  of  the  Royal  Institution  of  Cornwall  was  held  on 
Tuesday,  May  17th,  in  the  Council  Chamber,  Truro.  The  chiur  was 
taken  by  the  president,  Mr.  W.  J.  Henwood,  F.R.S,,  who  delivered  his 
address,  in  the  opening  of  which  he  referred  in  suitable  and  feeling 
terms  to  the  losses  sustained  by  the  deaths  of  Miss  Emily  Staokhouse, 
Major  Bickford,  Sir  Wm.  Williams,  and  Mr.  Jonathan  Couch.  After 
referring  to  the  ornithological  works  of  Mr.  E.  H.  Rodd,  Mr.  Maclean'^ 
History  of  Trigg  Minor,  Dr.  Bannister's  Glossary,  Mr.  G.  C.  Boase  and 
Mr.  Courtney's  Bihlioiheca  Corntubiensis,  Mr.  Botterill's  Folk  Lore, 
and  tiie .  Chronological  Memoranda  of  Mr.  Chorley,  Mr.  Henwood 
proceeded — 

The  unstable  condition  of  the  Cheesewring  having  become  au  object 
of  remark  in  the  newspapers,  the  Chief  Inspector  of  Dachy  Mines 
and  his  assistants  received  on  the  ground  a  sub-committee  of  your 
officers.  It  appears,  from  their  report,  that  a  quarry — long  since 
worked  on  the  north-east  slope  of  the  hiU — ^has,  of  late,  been  mate- 
rially enlarged ;  that  enormous  charges  of  gunpowder  are  occasionally 
fired  within  short  distances  of  the  Cheesewring ;  and  that  blocks  of 
granite,  placed  to  prop  its  overhanging  slabs,  have  materially  inter- 
fered with  their  picturesque  appearance.  A  representation,  embodying 
this  report,  was  placed  by  your  Council  in  the  hands  of  Mr.  Waringfton 
Wilkinson  Smyth,  F.R.S.,  with  a  request  that  he  would  submit  it  to 
the  proper  officers  of  the  duchy ;  and  we  learn  that  they  are  about  to 
take  it  into  consideration.  Ages  ago  many  parts  of  the  moor  were 
furrowed  by  still  earlier  open  works,  and  within  the  last  half  century 
many  profitable  mines,  worked  within  short  distances,  brought  a  large 
and  an  industrious  population  into  the  neighbourhood.  For  the  walls  of 
cottages  and  the  fences  of  paddocks,  all  stones — ^whatever  their  pictur- 
esque or  traditional  character^— whether  on  duchy  or  on  other  private 
property — even  portions  of  (the  Hnrlers)  ancient  rock  circles,  if  suitable 
for  the  mason  and  the  hedger,  have  been  broken  and  carried  off.  As  this 
indiscriminate  havoc  has  been  continued  for  time  beyond  memory,  the 
moor  has  gradually  lost  that  character  of  stem  loneliness  which  har- 
monized so  well  with  the  wild  crags  of  Kilmarth  and  the  Cheesewring. 
But,  in  their  turn,  these,  too,  must  give  wayi  as  other  and  yet  more 
venerable  objects  have  already  given  way  to  the  convenience  and  the 
comfort,  the  wants  and  the  welfare,  of  mankind. 

Since  our  last  meeting  in  this  plaice,  a  law  for  the  protection  of  sea 
birds  has  been  enacted ;  and  a  society,  already  established  at  Brid- 
lington for  enforcing  its  provisions,  has  posted  many  of  our  ports  and 
seaside  villages  with  advertisements  setting  forth  the  penalties  in- 
curred by  transgressors,  and  the  rewards  claimable  by  those  who  bring 
them  to  justice.  Measnree  now  before  Parliament  for  compelling 
every  bearer  of  d,  gun  to  take  a  license  for  so  doing,  may  probably 
tend  to  diminish  the  number  of  thoughtless  and  cruel  sportsmen. 

The  pilchards  cured  and  exported  during  1869  amounted  to  15,139 
hogsheads ;  the  prices  ranged  from  648.  to  728.  per  hogshead. 

The  mackerel  fishery  is  just  now  in  full  activity ;  accounts  to  the 
present  time,  therefore,  although  sufficient  for  comparison  with  similar 
periods,  give  an  insufficienl;  idea  of  the  year's  returns. 

During  1869  the  quantity  taken  from  Penzanca  and  St.  Ivos  by 
railway  amounted  to  71,959  pads,  or  1,617  tons ;  to  the  1st  of  May, 
1870,  the  quantity  taken  from  the  same  places  in  the  same  manner 
amounted  to  40,103  pads,  or  871  tons. 

The  quantities  of  pilchards,  mackerel,  and  other  fish  taken  for  home 
consumption,  I  have  been  unable  to  ascertain. 

The  brocoli  and  potatoes  forwarded  from  West  Cornwall  by  railway 
has  been : — 

Years.  Brocoli.  Potatoes. 

1869     2,358  tons 1,918  tons. 

1870     2,532    „        — 

It  has  been  calculated  by  experienced  market  gardeners  that  at  least 
one  thousand  pounds  worth  of  brocoli  was  destroyed  by  the  frosts 
and  snows  of  last  winter. 

Of  the  shipments  from  Hayle  and  Penzance  I  have  obtained  no 
accounts. 

Plants  hitherto  unknown  in  West  Cornwall  have,  within  the  past 
year,  been  discovered  in  the  neighbourhood  of  Penzance ;  but  the  dis- 
coverer declines  to  announce  his  discovery. 

The  quantities  of  earthy  and  metallic  minerals  afforded  by  our 
quarries  and  mines  are  so  accurately  and  bo  regularly  ascertained  by 
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Mr.  Hunt,  thai  it  would  be  mere  sapererogatioa,  on  my  part,  to  speak 
of  tiiem« 

Ab  we  conaidered,  twelve  montha  ago,  tlie  proportion  of  copper  pre- 
cipitated from  water  flowing  throogh  tbe  Qreai  Adit,  it  can  acazoelj 
be  oat  of  place  to  mention  the  quantity  of  detrital  matter  deposited 
in  the  same  neighbourhood,  a  subject  brought  before  ns  by  Dr.  Bar- 
ham  in  1860.  The  TaUey  of  Caron,  and  its  snbordinate  glens,  drain 
an  area  of  nearly  two  thousand  acres ;  within  which  some  thirty  or 
forty  mines  have  been  wrought,  to  greater  or  less  Extent,  at  different 
times.  In  most  of  the  water — whether  mere  drainage  of  the  surface, 
or  purposely  pumped  out  of  the  mines — enormous  quantities  of 
Tarioua  ores  are  tftamped  and  (dressed)  washed ;  the  entire  stream  is, 
therefore,  heavily  charged  with  gravel,  sand,  and  mud.  And  whilst 
copper  mines  were  so  largely  worked  in  the  district  as  they  have 
been  of  late,  the  rate  of  deposit  was  probably  even  more  rapid  than 
it  had  previously  been.  At  Higher  Caron,  nearly  two  miles  above 
tbe  present  navigation,  some  rather  remarkable  slabs  of  granite 
formed  a  narrow  road,  from  1815  to  1820,  or  thereabout,  some  three 
or  four  feet  above  the  ordinary  level  of  the  stream ;  in  1867,  however, 
this  ancient  bridge  had  become  buried  beneath  about  two  feet  of  de- 
tritus. Within  about  fifty  years,  therefore,  a  body  of  rubbish,  brought 
down  by  the  water,  has  raised  the  surface  of  the  valley  five  or  six  feet ; 
that  is  to  say,  at  the  rate  of  about  one  foot  in  ten  years.  As  I 
speak  in  the  presence  of  gentlemen  much  better  acquainted  than  I  can 
pretend  to  be  regarding  the  effects  of  this  remarkable  stream,  both 
on  the  navigation  of  Eestronguet  Greek,  and  on  the  depth  of  water 
in  Falmouth  Harbour  generally,  I  will  only  allude  to  them.  Anciently, 
however,  the  rigid  exercise  of  stringent  laws — as  well  of  the  Bealm 
as  of  the  Stannaries — restrained  tin-streamers  from  works  prejudicial 
to  navigation ;  but  these  provisions,  if  not  repealed,  have  long  fallen 
into  desuetude  ;  nor  do  they  seem,  when  in  force,  to  have  applied  to 
copper  raining.  Yet,  even  now,  the  principal  proprietor  of  mines  in 
the  adjoining  country  requires  his  tenants  to  intercept  all  sand,  gravel, 
and  mud  escaping  from  their  works ;  the  infiuenoe  of  this  measure 
on  the  condition  of  neighbouring  rivers  is  shown  by  the  increase  of 
salmon  in  them. 

In  Sweden,  at  the  beginning  of  this  century,  and  in  the  Himalaya, 
some  fifteen  years  ago,  the  miners  obtained  light — ^and  sometimes 
wore  almost  suffocated — ^when  at  their  work  by  smoky  flames  from 
burning  splinters  of  resinous  pine.  In  Brazil,  oil  expressed  from  nuts 
of  the  Palma  ChrisH  is  commonly  used  by  the  miners. 

An  experiment  made  at  Balleswidden,  near  Penzance,  during  several 
months  of  1856-7,  attracted  at  the  time  much  less  attention  than 
might  have  been  expected,  and  is  now  almost  forgotten.  Coal-gas  was 
made  on  the  surface,  and  conveyed  down  one  of  the  shafts  to  a  depth  of 
more  thaA  one  hundred  and  twenty  fathoms,  through  a  2  in.  wrought 
iron  pipe,  from  which  branches,  varying  from  three-qnartera  of  an 
inch  to  one  inch  in  diameter,  were  laid — ^in  some  cases  for  at  least  one 
hnndred  and  seventy  fathoms — along  the  several  (levels)  galleries; 
and  similar  tubes  extended — occasionally  as  much  as  ten  fathoms 
above  the  levels — to  the  various  (backs  or  pitches)  parts  in  progress. 
Flexible  pipes  of  gutta-percha  were,  on  occasions,  carried  to  individual 
labourers,  but  where  four  men  worked  together,  a  single  jet  of  gas 
gave  light  enough  for  them  all.  The  captains  of  the  mine  reported 
that  "In  the  shaft,  levels  and  pitches  it  answered  [so]  exceedingly 
well  as  to  leave  no  doubt  of  its  serving  all  the  purposes  for  which  it 
was  intended."  It  was  computed  that  the  works  were  lighted  by  gas 
one-third  cheaper  than  by  candles. 

Br.  Jago  read  a  list  of  donations  to  the  museum. 

A  paper  from  Mr.  Rodd  was  next  read  by  Br.  Jago,  "Twelve 
Montis*  Ornithological  Notes  and  Occurrences  in  Cornwall."  Br. 
Jago  also  referred  to  natural  history  papers  from  Falmouth,  which 
were,  however,  too  minute  io  their  descriptions  to  be  read. 

Mr.  H.  M.  Whitley  next  read  a  paper  contributed  by  Sir  F.  M. 
Williams,  M.P.,  **  Becent  Observations  on  the  Subterranean  Tempera- 
ture of  Clifford  Amalgamated  Mines."  This  gave  the  result  of  various 
observations  made  during  the  past  fifty  years,  and,  finally,  those  made 
by  Captain  Gilbert  previously  to  ceasing  the  deep  workings  some  weeks 
since.  Then,  at  224  fathom  level,  being  279  fathoms  from  the  surface, 
the  highest  temperature  recorded  was  123*5 ;  and  at  245  fathom  level, 
or  300  fathoms  from  the  surface,  the  highest  was  125. 

Mr.  Smirke,  on  being  called  upon  by  the  President,  said  that  he  was 
glad  to  have  the  opportanity  of  bringing  before  the  notice  of  this 
society  the  communication  of  a  gentleman  (Mr.  Maclean,  F.S.A.), 
originally,  he  believed,  of  Cornish  extraction,  who  had  devoted  himself 
to  the  history  of  the  county  with  such  ability  and  zeal,  that  if  coad- 
jutors could  be  obtained  for  him  similarly  endowed,  his  history  would 
bo  the  best  that  ever  was  written.  Ho  mentioned  this  as  a  condition 
of  success,  because  ho  did  not  think  one  man's  life  would  be  long 
enough  to  accomplish  such  a  work  unaided.  He  (Mr.  Smirke)  should 
not  read  the  communication  for  two  reasons — first,  because  it  was 
illegible;  secondly,  because  it  was  unintelligible.  The  drawbacks 
indicated  were  not  due  to  any  deficiency  of  the  writer,  but  in  the 
original  document  there  were  abbreviations  and  contractions,  which 
hadbeon  faithfully  copied.    The  document  was  peculiarly  interesting, 


as  being  the  earlieat  coinage  roll— dated  1305 — oontaining  a  return  of 
the  duty  on  tin  aboliahed  thirty  years  ago.  It  was  generally  known 
that  the  Earla  of  Cornwall,  snooeeded  by  the  Dukes  of  Cornwall, 
enjoyed  a  duty  upon  tin,  which,  after  stamping,  was  duly  levied ;  and 
the  last  gentleman  who  held  the  office  of  assay-master  was  their  pre- 
sident, Mr.  Henwood.  The  first  documentary  notice  of  Cornish  mines 
is  in  Edward  I.'s  reign,  and  at  that  time  there  were  four  Stannary  towna 
to  which  tin  was  brought,  and  duly  stamped  by  Mr.  Henwood'a  pre- 
decessors. Another  point  of  interest  would  be  the  series  of  names 
presented  in  the  document.  Mr.  Maclean  called  them  the  names  of 
merchants,  but  he  himself  doubted  the  correctness  of  this  description, 
from  the  aristocratic  character  of  the  names.  Be  this  as  it  might,  the 
list  was  valuable,  and  it  was  the  document  containing  them  that  he 
now  proposed  to  be  printed.  No  such  specimen  had  ever  been  printed 
before,  and  any  assistance  in  his  power  to  give  to  Mr.  Maclean  in  the 
matter  he  should  be  glad  to  render. 

The  President  thought  that  this  communication  of  Mr.  Maclean's, 
taken  in  connection  with  the  laws  and  regulations  which  formerly 
governed  the  coinage  of  tin,  threw  considerable  light  on  the  compara- 
tive extent  of  tin  works  in  different  districts  at  different  times.  The 
earliest  law  he  recollected  mentioned  Chagford,  Ashburton,  Tavistock, 
and,  he  thought,  Plympton,  as  having  been  ancient  coinage  towns  of 
Devon ;  whilst  in  Cornwall  the  coinage  was  appointed  to  be  held  at 
liskeard  two  days,  at  Lostwithiel  six  days,  at  Txuro  twelve  days,  at 
Helston  six  days,  and  at  Penzance  two  days — SQbsequently  extended 
to  six.  In  1831,  when  he  first  took  office,  not  a  tradition  remained  in 
the  Devonshire  towns  as  to  the  period  when  tin  had  last  been  coined 
at  any  of  them  ;  and  four  years  later,  when  a  change  waa  nutde  in  the 
coinage  towns,  it  was  found  that  the  eastern  part  of  Dartmoor  had 
ceased  to  be  productive,  Liskeard  and  Lostwithiel  bad  declined, 
Truro  remained  stationary,  and  Penzanoe  had  advanced. 

A  paper  by  Mr.  W.  Copeland  Borlase  was  read  by  the  Bev.  J.  B. 
Cornish,  on  "  The  Inscription  of  a  Stone  in  the  Chuzchyard  of  Stow- 
ford,"  and  at  its  close  Mr.  Smirke  congratulated  the  Society  on  the 
discovery  of  this  inscription,  which  had  been  sent  up  to  London  last 
year  and  found  indecipherable.  The  letters  were  a  kind  of  Romanized 
Briton. 

Mr.  Pengelly,  having  been  introduced  by  the  president,  apologised 
for  the  thinness  of  his  paper,  entitled  "  Notes  on  the  Ardisaology  and 
Geology  of  Devon  and  Cornwall,"  by  saying  that  he  had  not  visited 
them  to  read  a  paper,  but  he  had  brought  a  paper  because  he  had 
come  to  visit  them.     In  his  paper  he  united  the  two  counties ;  for 
geological  formations  had  little  respect  for  political  geography ;  and 
whoever  would  understand  the  geology  of  either  county  must  make 
frequent  incursions  into  the  other,  and  often  go  further  afield  than  the 
limits  of  their  boundaries.     He  wished  now  to  suggest  certain  points 
of  inquiry.    A  difficulty  formerly  existed  in  relation  to  the  Devonian 
series  of  rocks,  for  while  in  the  northern  part  of  the  area  over  whidi 
it  extended  there  were  found  fish,  in  the  south  there  were  only  sponges 
and  molluscs.    The  late  Mr.  Jonathan  Couch  discovered  in  1843  some 
fossils  which  he  thought  fish,  but  which  Professor  McCoy  in  1857 
pronounced  to  be  sponges.     The  matter  dropped  till  in  1857  he  him- 
self submitted  to  Mr.  W.  H.  Bailey,  a  fossil  found  at  Hannaf ore  Point, 
near  Looe;  and  it,  with  a  number  of  the  same  kind  collected,  were  pro- 
nounced, on  the  authority  of  Mr.  Simmons  and  Professor  Huxley,  to 
be  icthyolitic.     The  next  point  to  which  he  specially  wished  to  direct 
attention  were  the  rock  joints,  of  which  they  had  two  series,  one  run- 
ning east  and  west,  and  the  other  north  and  south,  and  of  which  the 
one  that  crossed  the  other  was  naturally  the  more  recent.    Of  the  age 
of  these  joints  few  indications  had  been  observed.    At  the  eastern 
shore  of  Torbay,  however,  where  both  these  systems  were  to  be  ob- 
served, it  was  evident  that  they  were  in  existence  before  the  doso  of 
the  new  red  sandstone  era,  because  their  fissures  were  filled  with  dykes 
of  that  rock.    The  east  and  west  dykes  were  faulted  and  traversed  by 
veins  of  carbonate  of  lime,  which  came  up  on  either  side  to  the  north 
and  south  dykes,  but  did  not  cross  them.     This  showed  that  a  consi- 
derable time  must  have  elapsed  after  the  formation  of  the  first  system 
of  joints  before  the  second.      He  would  commend  this  suhgect  to  the 
geologists  of  the  county.     Neit  he  would  refer  to  the  Lower  Silurian 
fossils  of  the  Dodman  district.    At  Budleigh  Salterton  there  was  a 
remarkable  collection  of  quartzite  pebbles  which  contain  fossils,  of 
which  the  analogues  were  to  be  found  in  the  rocks  of   Normandy. 
However,  he  objected  to  being  beholden  to  Normandy  if  he  could  trace 
the  pebbles  to  a  source  nearer  Jiome  ;  and  he  should  be  delighted  if 
some  energetic  young  Comishman  would  devote  himself  to  the  elucida- 
tion of  these  quartzite  pebbles.     Thirdly,  whence  were  the  flints  on 
our  western  strand  derived  ?    There  was  no  deposit  of  flints  to  the 
south  of  the  Teign.     The  course  of  the  shingle  could  be  traced  along 
the  coast  from  the  west  to  the  east,  and  yet  there  was  an  abundance 
of  flints,  not  only  in  the  present  beaches  all  round  Cornwall,  but  in 
the  raised  beaches.     It  would  be  a  comparatively  easy,  but  valuable, 
task  to  ascertain  the  relative  abundance  of  flints  at  various  points.    It 
would  be  of  still  more  value  if  any  one  would  dredge  in  the  Channel 
and  ascertain  whether  there  were  any  submarine  outliers  of  gzavel 
from  which  the  flints  could  be  derived.    Lastly,  he  would  suggest  aa 
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inquiry  into  tho  mogolithic  monuments  of  Cornwall.  The  origin  of 
"  the  Horlera  '*  at  Liskeard  and  "  the  Merry  Maidens  "  at  Penzanoe 
was  unknown,  and  it  wonld  be  interesting  to  collect  anything  relating 
to  them  which  tradition  yet  retained. 

Mr.  Whitley  said  that,  with  regard  to  the  jointed  stmoture  of  rocks 
in  Cornwall,  he  had  observed  that  the  joints  in  Penwith  took  a  south- 
easterly direction  throughout,  and  that  nearly  all  the  valleys  ran  on 
the  line  of  joints,  and  his  inference  was  that  the  joints  were  the  ori- 
ginators of  the  valleys.  In  Lundy  Island  all  the  main  joints  ran 
parallel  to  the  line  of  junction  between  the  granite  and  the  slate. 
There  is  also  a  second  system  of  joints  running  at  right  angles  to 
the  first.  With  regard  to  the  qnartzites,  ho  had  gathered  some  excel- 
lent specimens  of  organic  remains  at  Gerrans,  and  found  them  pre- 
cisely similar  to  those  exhibited  by  Mr.  Pengelly  to-day,  and  probably 
this  place  and  Gorran  were  the  sources  of  the  Budleigh  quartzites. 
He  regarded  the  flints  as  derived  from  the  ancient  drift  beds  which 
fringed  our  coast.  The  flint  flakes  scattered  over  Devon  and  Cornwall 
were  clearly  formed  by  nature,  and  not  by  the  hand  of  man.  Ho  had 
brought  homo  from  the  valley  of  tho  Somme  some  most  delicate  flakes 
struck  off  accidentally  by  a  workman's  hammer,  and  at  Eastbourne 
had  seen  a  great  number  of  equally  delicate  flakes  thrown  off  by  the 
action  of  a  crushing  machine.  Of  course,  in  neither  case  was  there 
any  question  of  their  being  fashioned  by  man.  Further  than  that,  on 
the  downs  at  Eastbourne  he  had  found  a  large  flint  broken  in  situ^  and 
on  touching  it  two  delicate  cores  fell  out.  He  was  strongly  of  opinion 
that  the  evidence  did  not  support  the  theory  of  tho  human  manufac- 
ture of  these  flakes. 

Mr.  Pengelly,  in  reply,  said  the  question  at  issue  was  not  one  of 
flakes,  but  of  implements.  But  whatever  might  be  said  about  the 
flints,  there  could  be  no  doubt  that  the  instruments  of  bone  from 
Kent's  Cavern  which  he  had  the  pleasure  of  exhibiting,  and  which 
were  found  associated  with  the  remains  of  marine  animals,  were 
man's  handiwork.  Nor  could  there  be  any  doubt  about  the  human 
jaw,  which  he  had  himself  found  20  in.  below  the  stalagmite. 

Mr.  N.  Whitley  presented  and  explained  two  diagrams  illustrating 
the  local  phenomena  of  the  wind  during  the  last  few  weeks. 

Dr.  Barham  presented  and  explained  an  elaborate  and  interesting 
series  of  meteorological  tables. 

Mr.  Miohell  Whitley  presented  and  explained  a  very  interesting  set 
of  diagrams  showing  tiie  variations  in  the  colour  of  Jupiter,  and 
illustrating  the  mooted  point  of  lunar  activity,  from  his  own 
observations. 

Captain  Williams  read  a  valuable  communication  on  boiler  explo- 
sions, containing  several  practical  suggestions. 

Dr.  Barham  made  a  few  observations  respecting  the  set  of  th  urty  Boman 
coins  presented  by  Mr.  J.  M.  Williams  out  of  the  recent  find  in  a  tin 
nrn  near  Carhayes.  There  were  six  specimens  of  each  of  five  emperors 
or  quasi  emperors,  extending  from  a.d.  233  to  a.d.  276.  He  also  read 
brief  communications  relative  to  old  fortifications  in  East  Cornwall 
from  Mr.  S.  B.  Pattison,  Mr.  F.  Bodd,  and  Mr.  E.  Coode. 

The  customary  votes  of  thanks  closed  the  proceedings,  Mr.  Whitley 
stating  that  the  excursion  this  year  would  be  to  Bodmin  and  the  north 
coast,  including  Tintagel,  and  would  last  two  days. 


expedition  in  lat.  4,7"  35'  N.,  long.  12''  15' W.,  at  a  depth  of  2,435 
fathoms,  the  surface  temperature  being  65°  5'  Fahr.,  bottom  tempera- 
ture 36°  5'  Fahr. ;  pressure  equal  to  457  atmospheres,  or  nearly  three 
tons  to  the  square  inch.  The  ooze,  which  consisted  of  calcareous 
mud,  containing  Globeriginao  and  Foraminiferas,  would  be  shared 
among  the  members  at  the  microscopical  meeting. 

Dr.  Hallifax  exhibited  a  number  of  very  beautiful  micro-photographs 
taken  by  himself,  some  of  the  most  striking  being — stomach  of  owl 
(40  diam.),  showing  the  glandular  structure ;  teeth  of  medicinal  leech, 
480  diameters,  in  which  the  true  nature  of  the  teeth  was  well  shown  ; 
sections  of  proboscis  of  blow-fly,  one  transverse,  the  other  vertical, 
intended  to  exhibit  the  rasping  teeth  on  the  centre  of  the  disk — in  the 
photographs  they  were  almost  isolated,  and  stood  out  very  conspicu- 
ously ;  poison  bag  of  spider,  with  poisonous  fluid  issuing  ijierefrom — 
in  mounting,  a  slight  pressure  on  the  covering  glass  had  caused  the 
poisonous  fluid  to  exude  ;  a  curious  spine  of  echinus,  trachea)  of  silk- 
worm, and  tongue  of  bee. 

Mr.  Wonfor  exhibited  cluster-cups  on  the  dog-violet,  Viola  ca^u'na, 
and  on  the  conmion  nettle ;  cast  of  owl,  consisting  of  the  fur  and 
bones  of  mice;  and  cocoons  and  eggs  of  emperor  moth,  Satwniia  carpinif 
and  forty-three  males  of  tho  same  moth,  attracted  in  two  days,  at 
Polegate  and  Tilgate  Forest,  by  one  female ;  and  read  a  paper  on  the 
power  possessed  by  some  femaies  of  attracting  the  males  of  the  same 
species  in  great  numbers  and  from  long  distances,  in  which  he  detailed 
the  experiments  tried  by  himself  and  others  with  various  insects,  to 
flnd  out,  if  possible,  by  what  sense  they  are  drawn.  Sight  was  out 
of  the  question,  for  they  had  come  up  when  the  female  was  in  a 
box  in  tho  coat-pocket,  or  shut  up  in  a  bag.  It  would  seem 
that  scent  was  more  likely,  for  they  always  came  up  against  the  wind, 
while  it  was  noticed  that  if  they  got  far  to  windward,  they  did  not 
return,  but  flew  away. 

Mr.  Hennah  announced  that  Mr.  Peake  had  found  a  Pygidium  on 
the  lace- wing  fly  {Clwysopa  perla) — ^this,  he  believed,  was  an  original 
discovery.     It  would  be  shown  at  the  microscopical  meeting. 

Mr.  Wonfor  announced  that  the  first  meeting  of  the  Microscopical 
Section  would  take  place  on  Thursday,  May  26,  when  the  president 
would  deliver  a  short  inaugural  address.  Members  were  requested  to 
bring  microscopes  and  slides.  It  was  also  hoped  they  would  be  ready 
with  contributions  of  slides  for  the  Society's  cabinet. 


BEIGHTON  AND  SUSSEX  NATURAL  HISTORY  SOCIETY. 

May  12th. — The  president,  Mr.  T.  H.  Hennah,  F.B.M.S.,  in  the 
chair. 

Mr.  Wonfor,  hon.  secretary,  reported  on  the  success  of  the  Field 
Excursion,  on  the  previous  Saturday,  to  Balcombe,  and  announced  that 
Mr.  H.  WiUett  had  invited  the  society  to  pay  him  a  visit  at  Findon  in 
Juno. 

The  meeting  being  for  the  exhibition  of  specimens,  Dr.  Badcock 
exhibited  a  large  piece  of  fossil  wood  recently  obtained  by  his  brother 
at  Portland  Island. 

Mr.  Penley  laid  upon  the  table  a  copy  of  the  first  part  of  the  Flora 
of  Tunbridge  WeUs,  by  Dr.  R.  Deakin,  in  course  of  publication,  and 
specimens  of  oak  picked  up  at  Tunbridge  Wells,  and  which  was  stained 
green  by  a  fungus,  Hehtiiim  oeruginosum,  growing  in  it.  This  supplies 
the  green  seen  in  Tunbridge  Wells  ware. 

Dr.  HeJlifax  commented  on  the  growth  of  this  fungus,  and  stated 
that  he  had  raised  it  from  spores  obtained  from  specimens  of  the 
green-coloured  oak.  There  was  no  doubt  of  the  true  nature  of  the 
fungus,  for  in  thin  slices  of  the  infected  wood  the  mycelious  threads, 
and  at  times  the  spores,  could  be  made  out. 

Mr.  Wonfor  remarked  on  the  fact  that  this  fungus  was  only  found 
in  woods  in  England  and  France  where  the  Hastings  sands  cropped 
out.  This  would  lead  to  the  inference  that  there  was  something  pecu- 
liar in  the  chemical  conditions  of  the  soil,  &c.,  which  favoured  its 
development. 

Mr.  Hennah  exhibited  a  couple  of  live  Sea-mice,  Aphrodita  hispidaf 
dredged  up  off  Brighton  a  few  days  before,  and  remarked  on  the  hairs 
as  mi(;roscopical  objects. 

Mr.  Dennant  exhibited  a  bottle  of  oose,  obtained  in  the  Porctupine 
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FRENCH  ACADEMY. 

Paris,  May  23iu>. — The  corespondenoe  of  the  day  was  opened  by 
M.  Elie  de  Beaumont. 

M.  Chevreol  proposed  the  publication  of  a  memoir  on  the  means 
of  distinguishing  the  threads  of  flax,  hemp,  cotton,  pliormium  tenajr, 
&c.    This  proposition  received  the  approval  of  the  Academy. 

M.  Henri  Sainte-Claire  Deville  read  a  paper  on  the  action  of  water 
on  iron,  and  of  hydrogen  on  oxyde  of  iron.  He  stated  that  he  treats 
perfectly  pure  iron  by  the  vapour  of  water  at  a  known  temperature 
and  pressure,  the  iron  being  kept  at  a  constant  temperature  during  the 
period  of  the  same  experiment.  He  states  the  following  as  among  the 
results  arrived  at : — (1)  When  we  submit  any  weight  whatever  of  iron 
to  the  action  of  water-vapour,  the  iron  is  oxidized  until  the  tension  of 
the  hydrogen  reaches  an  invariable  value,  while  the  temperature  docs 
not  vary.  This  tension  may  be  a  fraction  less  than  the  atmospherio 
pressure.  This  tension  being  absolutely  independent  of  the  quantity 
of  iron  acted  upon,  it  may  be  said  that  the  hyi>otheBis  of 
Berthollet — the  action  of  mo^s— -does  not  explain  this  phenomenon. 
(2)  When  the  maximum  pressure  of  the  hydrogen,  corresponding  to  a 
given  and  invariable  temperature,  has  been  attained,  if  a  quantity  of 
the  gas  be  removed,  the  pressure,  sensibly  diminished,  is  soon  re- 
established by  the  decomposition  of  a  new  portion  of  the  water,  which 
is  evaporated.  (3)  When  the  vapour  of  water  is  in  contact  with  iron 
at  an  invariable  temperature,  we  may  bring  the  space  containing  the 
moist  hydrogen  to  any  temperature  desired  (provided  there  is  no  con- 
densation of  the  water)  without  altering  the  tension  in  this  space.  If, 
for  example,  the  apparatus  be  heated,  the  tension  of  the  gas  increasing, 
the  hydrogen  condenses  on,  the  oxide  of  iron,  and  its  tension  resumes 
the  maximum  value,  which  corresponds  to  the  temperature  to  which 
the  iron  is  raised. 

M.  Edouard  Lagout  brought  forward  another  paper  *'  On  the 
Equatorial  Sundial.'' 


SOCIETY  PHILOMATHIQUE  OF  PARIS. 

Pabis,  Apbil  8th. — ^At  this  meeting  a  lengthy  and  interesting  paper 
was  read  by  M.  L^n  Vaillant,  on  the  characters  which  serve  to  distin- 
guish Vermetus  from  the  shell  oases  of  oertain  annelids.  In  commenting 
on  the  labours  of  other  naturalists,  he  pointed  out  what  great  services 
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BOTAL  INSTITDTE  OF  LOUBASDT. 
HiLAN,   Uay  5th,   IBTO. — The  meetiiiK  was  opaned  by  ProteMor 
Verga,  wboread  a  paper,  auUtled — "  Pneom&tioMsdiamei"  and  Signer 
EngsDio  Bertin,  Signori  Mantegozio,  Cutiglioni,  and  Priaiuii  made 
Bome  remarks  with  refereuca  to  tbu  paper,   to  which  fiignor  Terga 

ProfesBOr  Mimtegaiu  then  read  a  paper  on  a  ujijpUt  domi  of 
MicTooephaly  in  a  womim.  Dr.  CMtiglioni  alio  preBont«d  a  photo- 
graph of  a  liko  case. 

Dr.  Yalsnani  addaiwd,  lastly,  a  oau  of  Hiorooephalj  obserred  \>j 
him  reoentlj,  lb  the  Children'i  Cliuia  at  Milan,  in  a  deaf  and  damb 
idiot  of  aboal  three  yean  of  age,  atfeoted  with  a  oataRbol  pnlmonaTy 
afleotion,  of  whioh  it  died.  He  had  made  an  aoaaraifl  inipectioa  of 
the  Btite  of  the  TaBonlar  gyitem  of  the  oerebellum.  He  fonnd  that 
the  icteinai  carotid  wa«  rednoed  to  neail;  a  third  of  the  norinal  aize. 
This  little  Miococephale  had  the  face  aa  largely  developed  as  to  amply 
compeneate  for  the  minnteDeHi  of  the  oranium. 

Froteuor  SaagalU  read  hie  memoir  "  On  Freedom  of  Instmotion." 

Professor  Zouooda  brooght  forward  a  continuation  of  hi»  work, 
entitled  "  Formation  of  the  I^tin,  and  the  deriration  of  the  Italian 
from  it." 

ProfesBOt  Asooli  made  some  oburrationa  with  reference  to  the 
Bllusiona  made,  in  Profeaeor  Zonooda'a  paper,  to  the  Italian  langDnge. 

The  meeting  then  pawed  on  to  other  ikain,  and  eleoted  a  com- 
miSBion  to  enqoire  into  the  relative  merite  of  the  three  competitors 
for  the  triennial  medaU  ;  also  another  oommisiion  on  the  instraments 
of  preciaion.  The  members  of  thia  eommiaeion  were — Signori  Frifiiani, 
Cantoni,  Codoiu,  Haiah,  Sohiaparelli,  Vaga,  and  Signer  Colombo. 

The  meeting  was  then  brought  to  a  close. 


NOTES  AND   MEMORANDA, 


An  Ingenious  Iietter-Box. — We  learn  from  the  ATnerican  Engi- 
neering and  Mining  Journal  that  "  a  citizen  of  Baffalo  has  patented  a 
letter-box  fcr  street  ose,  which  poaseHaes  many  advantages  over  thoec 
now  in  nae.  Ita  arrangement  ia  (Qch  as  to  admit  letters  or  pooks^a 
of  moderate  size,  and  at  the  aama  time  shot  off  all  posaibility  of  ooceea 
to  the  box,  except  by  opening  the  lower  rooeptaole,  and  violating  the 
Oovemment  lock.  The  opening  into  the  box  forma  a  table,  upon 
which  the  letter-carrier  may  take  oat  the  mail-matter  deposited.  Bnt 
this  is  bat  a  minor  arrangement  as  compared  with  the  antomatio  pro- 
oeaa  by  whiob,  if  mail-matter  ia  deposited  by  any  peraon,  he  can  see 
that  it  is  dropped  into  the. final  repository,  and  be  Bare  that  it  cannot 
be  extracted  by  any  other  than  the  letter  gatherer.  The  prooeaa  of 
this  is  Teiy  simple.  The  cover  of  the  box  oota  by  means  of  a  few 
simple  rode  in  the  interior  in  suah  a  manner  that,  when  the  cover,  or 
lid,  ia  moved  to  admit  moil-matter,  the  apertore  of  the  lower  box  ia 
oloaed,  and  the  mail-matter  ia  precipitated  to  the  reoeptaole  mentioned. 
The  interior  metol-boi  is  ao  arranged  that  when  the  top  ia  opened,  at 
no  angle  can  any  eabatance  reacb  the  depository.  The  opening  of  the 
lid  oloseB  all  aooeBB  to  the  lower  box,  and  the  closing  of  the  lid  drops 
the  mail-matter  into  it." 

Marine  OouohforFreTDntlng  Bea-sioknosa. — Wawonld  call  tta 
attention  of  steamahip  oompaniea  to  an  illustrated  deacrjption  of 
Newell'a  marine  oonch,  pnbUshed  in  the  last  namber  of  the  Scientific 
American.  Mi.  Newell  has  patented  bia  invention  in  Enrope  aa  well 
aa  in  the  United  States,  and  ia  deairoDs  of  interesting  capitalists  in 
ita  introdnotioD. 


SCIENTIFIC  DIARY, 


WEDNESDAY,  Jun 


THURSDAY,  2nd. 
Royal  Society,  8.30  p.m. 
Society  of  Antiquoriea,  8.30  p.m. 
LinnEeon  Society,  B  p.m.    "On  Now  Form*  of  Trichopleroua  Insecta,"  by 


Chamieal  Sodety,  8  p-m. 
Boyal  SooieU  Club,  6  p.n 
Loudon  Institution  7. 30 1 
Royal  lurtltution,  8  p.m. 


"  On  PUtino-Amnonium  Bases,"  by  Dr.  Odling. 

'"Eleotriolty,"  by  Prof.  Tyndall. 


FRIDAY,  3rf. 
Ceologiata'  Aaaociation,  8  p.m, 
Fbilological  Sodety,  8.15  p.m. 

Royal  histitution,  8  p.m.     "  Migration  of  Fables,"  by  Prof.  Max  Mull«r. 
Archffiologioal  Institution,  8  p.m, 
ABrooaoticsl  Society  of  Great  Brttiun,  8  p.m.     Annual  Meeting  (Society 

SATURDAY,   4th. 
Royal  loBtitntion,  3  p.ni.    "  On  Coweta,"  by  Prof.  Grant 
SUNDAY,  5th. 


MONDAY,  6th. 

London  losUtution,  i  p.m. 

Royal  Institution,  2  p.m.     Oenera]  Monthly  Meotinj 

TUESDAY,  7th, 

Royal   Institution,    3  p.m.       "  On  Present  English   History,"  by  Prof. 

Ethnologioal  Sooiaty,  8  p.m.  "  On  tbe  GoogrM)hf(»J  Distribution  of  the 
Chief  ModiEcallooi.  of  Mankind,"  hf  Prof.  Huxley,  LL.D-,  F.R.S., 
President. 


WEDNESDAY,  8th. 

al  Ulcrosooplca]  Society,  8  p,m.  "Experiments  on  fermentation  and 
Porantic  ISmgi."  by  John  Bell,  Gsi).,  of  the  laboratory,  Somerset 
House;  and  ''On  a  ffaw  Form  uS  Bmocular  Microivcope,"  by  Joku 
W,  Stephenson,  F.R.A.S- 

Boyal  Literary  Fund,  3  p,m, 

Arohieological  Asaooiatioti,  8  p.m. 

Royal  Society  of  literature,  i  15  p.m. 


^^^ 


Briobton  Natural  Hibtort.— "W.  T."— We  quite  agree  with 
Dything  more  ridiculous  than  the  dialogue,  in  tbe  new  Briffhiou  " 
between  >lr,  AmoM  and  hia  two  pupils,  we  have  never  read.    It, 


Tag  BiBHACLB  OooHK.  — "T-  V.  A. "—Patterson,  in  his  Zoologf /or 
Stivoli,     The  metamorphoda  is,  uaqueatloDsbly,  retrognda 

Tension  and  TEMPEiuruaE. — "  Tyro." — Consult  any  book  on  Pbyadca. 
Gauot's  will  do  very  welL  Tbe  relationabip  if  exactly  as  you  have 
exprossed  it. 

Veoetablh  IvoRt. — "  N.  A," — Never  in  such  large  {hocm.  The  atmc- 
turo  ahowa  it  to  be  true  dentine. 

Thhowino  Down  Potash.— "M.A,"  The  biohlonde  of  platinum.  It 
forms  thus  a  double  chloride. 

Orafbic  Fobhuls.— "W."  We  thank  you  for  your  eipreasioD  of 
opinion.    The  whole  idea  Is  absurd  from  first  to  last. 

Eleotbo-Uotok  fob  Sbwino-Macbdiib.  —"Only  a  Watnan"  will 
find  that  it  bos  beeu  af^ lied  in  America.  The  emplopnent  ia,  however, 
aa  yet,  not  on  a  large  scale.  We  hope  to  be  able,  ere  long,  to  givs  ao 
account  of  a  better  method.     We  will  bear  your  request  in  mind. 

Tablb  TURiriHa.~"  Truth."    We  are  afraid  that  you  must  bave  been, 

tbe  saying  ia,  "at  tbe  bottom  of  a  well."    Don't  believe  the  nooBanae 


A  Good  Sia-Bidi  Placi  fob  Marihk  ZooLooiBre.— "T.G.P."  Ws 
can  hardly  give  you  the  advice  yon  require  under  the  special  oonditioDi 
you  name.    Try  Aberystwith,  in  Wales. 

Bbmbtox  and  Sdsux  Natobai.  Hutoby  aooiBiv.— T.  W.  W-"— 
Thanks  tor  the  report,  which  shall  B^)|>eai  next  week.    We  did  not  know 


the  individual  mentioned  was  a 
the  tcompet  weU. 
AoaOuh  or  Natural  Soiuicia,  Pbiladclpbia. 


"Scuimrio  Sswa."— W.  M.  C— Tha 


well  as  a  lavant.    He  playa 


J 
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THE  ASTRONOMER  ROYAL'S  REPORT. 

Report  of  the  Astronomer  Royal  to  the  Board 
of  Yisitors  of  the  Royal  Observatory,  Greenwich, 
was,  as  we  had  previously  announced,  delivered  on 
Saturday  last,  the  4tb  inst.  It  was,  it  must  be  con- 
fessed, a  most  satisfactory  account,  not  only  of  the 
year's  progress,  so  far  as  the  instruments  of  tiie  Observatory 
are  concerned,  but  also  of  the  general  condition  of  the  Obser- 
vatory itself.  It  may  not  be  uninteresting  to  our  readers  if  we 
lay  before  them  a  fsw  of  the  more  leading  details  which  Mr. 
Airy  has  supplied  us  with.  So  little  is  known  by  the  public 
of  the  general  nature  of  scientific  research,  and  especially 
of  those  branches  of  physical  investigation  to  which  attention 
is  paid  at  Greenwich,  that  the  account  of  the  twelvemonth's 
labours  at  the  Royal  Observatory,  even  though  it  be  indicated 
only  in  the  alterations  which  have  taken  place,  cannot  but  be  of 
importance. 

^Pirstly,  in  regard  to  the  modifications  of  the  building 
generally,  *  we  may  mention  that  very  little  change  of  any 
serious  import  has  taken  place.  Perhaps  the  alteration  in 
regard  to  the  earth-current  self-registering  apparatus,  which 
has  hitherto  been  placed  in  the  western  arm  of  the  basement, 
nearly  in  contact  with  its  south  wall,  and  nnder  the  staircase, 
18  most  noteworthy.  The  Astronomer  Royal  says  that  he  is 
commencing  to  transfer  this  apparatus  to  the  eastern  arm  of 
the  basement,  to  be  nearly  in  contact  with  the  south  wall 
there.  The  apparatus  will  thus  be  more  accessible;  and  it 
seems  probable  that  the  removal  of  the  lights  from  the  west'  to 
the  east  end  will  tend  to  destroy  the  slight  elevation  of  tem- 
perature which  has  usually  been  remarked  at  the  west  end. 
The  immediate  motive  for  this  shift  was  to  give  facility  for  the 
introduction  of  mechanism  for  imprinting  simultaneous  photo- 
graphic hour-lines  on  the  registering  barrels.  We  observe,  too, 
according  to  the  report,  that,  in  the  south  ground,  the  great 
shed  and  the  dep6t  for  printed  publications  were  erected  shortly 
afler  the  last  inspection  by  the  visitors ;  and  an  anxiety  was 
expressed  by  some  persons  in  regard  to  the  risk  o£  damp  to  the 
books  inclosed  in  a  wooden  shed  without  artificial  warmth ; 
bat  Mr.  Carpenter,  who  has  been  instructed  carefully  to 
examine  the  books,  states  that,  during  this  winter,  there  has 
been  no  sign  of  damp. 

Kot  the  least  valuable  part  of  the  Observatory  is  that  which 
is  devoted  to  the  keeping  of  manuscript  notes,  records,  &o.,  of 
observations ;  and  the  great  use  made  of  these  by  astronomers 
is,  in  itself,  a  proof  of  their  importance.  From  an  early  period 
to  his  connection  with  the  Royal  Observatory,  Mr.  Airy  per- 
ceived that  it  would  be  desirable  to  establish  some  plan  of 
arranging  papers,  by  which  they  should  be  placed  in  order, 
and  made  mechanically  secure,  before  the  operations  of  the 
professional  binder  commenced;  that,  in  fact,  except  for  the 
papers  last  come  to  hand,  there  should  scarcely  be  such  a  thing 
as  a  fugitive  paper  in  the  Observatory.  The  system  then  ar- 
ranged has  been  steadily  carried  out;  at  present  it  is  accu- 
rately worked  by  Mr.  Carpenter,  and  all  bound  volumes  have 
lately  been  collated  with  their  catalogue,  and  were  found  cor- 
rect. Many  of  the  original  observations  are  recorded  in  pencil 
memorandum-books.  The  books  which  are  closed  in  each  year 
are  collected,  under  the  three  heads  of  Meridional,  Extra-meri- 
dional, and  Magnetic  and  Meteorological ;  and  for  each  of  these 
a  box  is  constructed.  Wooden  portfolios  are  prepared  for  the 
large  sheets,  which  are  wrapped  on  the  Chronograph  Barrel, 
and  receive  the  punctures  given  by  the  dock-seconds  and  the 
observing  touch-piece.  The  manuscript  copies  of  unpublished 
dbeervations  and  calculations,  which  were  r^erred  to  in  the  last 
repert  as  lent  to  foreign  astronomers,  are  still  in  their  hands. 
They  oofiflist  of  various  papers  of  Bradley  and  Bliss,  and  were 
eemmanicated  to  Dr.  Anwers  and  M.  0.  Struve.    "  Those  who 


know  the  degree  of  adoration  with  which  Bradley  is  regarded 
by  the  German  astronomers  will  not,"  says  Mr.  Airy,  "be 
surprised  at  the  importance  which  they  attach  to  these  papers." 
In  reference  to  the  various  instroments  at  the  Observatory, 
the  Report  shows  us  that  all  are  in  perfect  order,  and  that 
the  Chronograph-barrel,  which  had  required  some  repair  at 
the  hands  of  Mr.  Dent,  is  now  in  its  usual  working  condition. 
We  would,  however,  refer  to  an  excellent  suggestion  which  the 
Astronomer  Royal  has  carried  out  in  the  examination  of  the 
co-efficient  of  sidereal  aberration,  and  which  is  thus  described  in 
Mr.  Airy's  own  words  : — 

*'  I  alluded  in  the  lost  report  to  a  telesoopft  whose  tube  s^vM  He 
filled  with  water,  for  examination  of  the  oo-effiolent  of  Bidere4  ^fM^ 
tion,  when  the  pencil  of  light  passes  throagh  a  oonsidorable  eaftfeikt  of 
rofraoting  medium.  I  have  decided  to  use  it  in  determining  the  ap- 
parent zenith-distances  of  y  Draconis  at  the  proper  seasons  of  the 
year.  The  instrmnent  is  in  all  important  points  completed.  It  is  to 
be  mounted  npon  the  stone  pier  in  the  Occasional  Observatory  (for- 
merly Struve's  Observatory)  now  planted  on  the  Sonth  Ground.  The 
instrament  admits  of  instantaneoua  reversion,  with  its  micrometer  in 
K.  and  S.  positions ;  it  admits  also  of  being  fixed  with  its  micrometer 
in  the  E.  and  W.  position,  for  determination  of  its  scale.  The  oon- 
struotion  of  the  instrument  requires  several  unusual  arrangements  ; 
amongst  others,  the  means  of  cleaning  the  lower  plate-glass  from  mud, 
and  of  clearing  the  internal  surface  of  the  object-glass  from  bubbles." 

The  Astronomer  RoyaVs  report  on  the  magnetic  operations 
at  Greenwich  are  also  full  of  interest ;  but  it  is  to  be  regretted 
that  Mr.  Airy  should  still  be  obliged  to  confess  that  there  are 
no  self-regibtering  electrical  apparatus.  The  report,  so  far  as 
it  concema  the  publications  of  the  Obswvatory,  is  favourable, 
though  it  has  to  be  admitted  that  no  part  of  the  M.S.  for 
1869  is  yet  in  the  printer's  hands.  Such  delay  may  seem  un- 
reasonable to  those  ignorant  of  the  subject,  but  astronomers 
will  see  in  this  caution  of  Mr.  Airy's  a  just  regard  for  advanced 
"  reductions  "  of  the  observations. 

Mr.  Airy  tells  us  that  the  Greenwich  Observatory  fine  ball 
has  during  the  year  been  dropped  "  with  unerring  regularity  and 
accuracy,"  and  he  gives  some  further  information  coaccrning  the 
clocks  in  telegraphic  communication  with  the  Observatory  which 
are  most  instructive.  We  think  the  report  is,  as  we  have  said, 
most  creditable  to  the  Greenwich  chef  and  his  coUaborateurs, 
and  shows  that  the  Observatory  has  maintained  its  place  well 
as  an  observing  establishment.  Touching  the  general  labours 
of  the  institution,  we  cannot  do  better  than  give  the  following 
quotation  from  Mr.  Airy's  annual  report : — 

"  The  practice  of  the  Observatory  remains  faithful  to  its  ancient 
traditions.  With  the  meridional  inatramenta  we  carefully  observe,  to 
the  extent  that  appears  neoossary,  188  clock  stars  ;  Nautical  Almanac, 
oircnmpolar,  and  occultation  stars ;  atara  favourable  for  examination 
of  refraction,  Argelander's,  proper-motion,  and  variable  atara ;  atara 
used  in  geodeay  or  any  other  pnranit ;  also,  with  the  Beflez  Zenith 
Tube,  y  Draconis  on  every  convenient  day.  Among  the  moveable 
bodiea  the  Moon  only  ia  obaerved  on  every  practicable  day,  without 
exception ;  the  Sun  and  inferior  planets  on  week-daya ;  the  largo 
external  planets  when  they  transit  before  15^,  and  the  small  onea  when 
before  13^,  but  only  for  the  firat  half  of  lunation,— IC.  Le  Verrier  and 
his  Buooesaor,  M.  Do  Laonay,  having  undertaken  to  observe  them 
during  the  second  half.  With  the  Altazimuth,  the  Moon  and  proper 
stars  are  obaerved  on  every  practicable  night,  and  these  are  the  only 
regular  extra-meridional  observations." 


Primula  Oouttii.— Under  the  name  of  Primula  Oottt^it,  or  Abyssi- 
nian Primrose,  the  Messrs.  Veitch  have  recently  exhibited  at  one  of  the 
meetings  of  the  Boyal  Horticultural  Society  a  handsome  primrose, 
with  tufted  root,  irregularly  dentate  oblong-lanceolate  leaves,  8  in. 
to  10  in.  long,  and  covered  with  white,  mealy  powder,  especially  on  the 
lower  Burfaoe.  The  flower-aeape  riaes  18  in.  in  height,  and  bears 
two  or  three  whorla  of  a  dozen  or  more  flowers,  the  whorls  pro- 
vided with  leafy  bracts,  the  lower  ones  being  the  largest,  and  the 
flowera  j«llow,  aalver-ahapod,  with  a  tube  nearly  2  in.  long,  and  a 
limb  divided  into  five  roundish  notched  lobes.  This  plant  proves  to 
be  the  Frimula  siuiensis  of  Hochatetter,  a  variety  of  the  old  P.  verti- 
cillata,  and  will,  therefore,  bear  the  name  of  P.  verticillata  simensis. 
It  ia  a  very  nice  addition  to  our  garden  flowers. 
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Since  opening  this  depnrtment,  we  have  reoeired  to  nnwh  usistnaee  from 
friendly  correspondents  in  different  ptfts  of  the  world,  tliat  we  are  led  to 
believe  that  our  readers  may,  with  rerj  little  trouble  to  themeelTee,  aid  ua 
in  making  "The  Week"  a  most  eomprehensire  record  of  onrrent  erente  in 
the  Bcientifio  world.  We  therefore  appeal  to  all  our  fiienda  to  lend  as,  not 
merely  their  "  ears/'  bat  their  hands,  and  to  lend  qb  any  weekly  "jottings  " 
of  interest  relatire  to  matters  occurring  in  their  neighbourhood.  "The 
smidlest  oontribntion  "  will  be  accepted,  and,  serionslj,  the  briefer  and  more 
-  terse  the  notes  are  the  better.  Secreutries  of  societies,  metropolitan  and 
provincial,  librarians,  curators,  lectnrers,  and  teachers,  may  all  do  something 
in  their  torn.  , 

OIENTIFIC  men  in  Ireland  are  bestirring  them- 
selves for  their  field  sports.  Professor  Hnll  and 
Mr.  Sjmes,  of  the  Irish  Geological  Survey,  also 
Professors  Dr.  Traqnair  and  Dyer,  are  about  starting 
on  a  scientific  tour  in  Auvergne.  Professor  Dr.  Wyville 
Thomson  is  under  engagement  to  proceed,  with  Dr.  Carpenter 
and  Mr.  Gwyn  Jefifreys,  on  another  dredging  expedition  in  the 
Atlantic.  Professor  W.  King  (on  whom,  by  the  bye,  the  senate 
of  the  Queen's  University  in  Ireland  has  lately  conferred  the 
honorary  degree  of  Doctor  in  Science — the  first  of  the  kind 
conferred  in  the  sister  isle)  has  just  started,  with  his  son,  the 
Deputy  Superintendent  of  the  Madras  Geological  Survey,  for 
the  Hebrides  and  Highlands  of  Scotland ;  and  Professor  Dr. 
Perceval  Wright  is  meditating  some  far-off  journey. 

If  the  meeting  of  the  French  Academy  on  the  30th  ult. 
when  Mr.  Joule  was  elected  to  the  place  vacant  by  the  death 
of  M.  Magnus  as  correspondent  in  the  Section  of  Physics,  the 
following  was  the  return  of  the  secret  committee : — In  the  first 
line,  Mr.  Joule,  of  Manchester.  In  the  second  line  and  in 
alphabetical  order,  MM.  Angstrom,  of  Upsala;  Billet,  of 
Dijon ;  Dove,  of  Berlin  ;  Grove,  of  London ;  Henry,  of  Phila- 
delphia; Jacobi,  of  St.  Petersburg;  Lloyd,  of  Dublin;  Biess, 
of  Berlin ;  Stokes,  of  Cambridge ;  W.  Thomson,  of  Glasgow ; 
Tyndall,  of  London;  and  Yolpicelli  of  Borne.  43  members 
took  part  in  the  election,  with  the  following  result — Mr.  Joule, 
32  votes ;  Dr.  Lloyd,  8 ;  MM.  Angstrom,  Dove,  and  Yolpicelli, 
one  vote  each. 

In  consequence  of  the  6th  of  June  being  Whit  Monday,  the 
next  ordinary  Meeting  of  the  Society  of  Engineers  will  be  held 
on  Monday  evening,  13th  June,  1870,  in  the  Society's  Hall, 
Westminster  Palace  Hotel  (north  entrance).  Adjourned  dis- 
cussion on  paper  read  on  the  2nd  of  May  on  "  The  Patent 
Laws,"  by  Mr.  W.  Lloyd  Wise.  Should  time  permit,  a  paper 
will  be  read  on  "  The  Theory  of  Screw  Propulsion,"  by  Mr. 
Michael  Sefi.  The  chair  to  be  taken  at  half- past  seven  o'clock 
precisely. 

The  minute  printed  below  has  been  adopted  by  the  Council 
of  the  Statistical  Society  with  respect  to  the  census  of  1871, 
and  a  copy  of  it  forwarded  to  the  Secretary  of  State  for  the 
Home  Department : — "  1.  That  it  is  not  desirable  to  suggest 
any  arrangements  of  detail  in  the  mode  of  collecting  the  in- 
formation, differing  from  those  which  have  been  observed  gene- 
rally, with  great  success,  in  the  taking  of  the  census  on  the  last 
two  occasions.  2.  That  it  is  advisable  that  the  census  of  1871 
should  be  taken  at  the  same  time  of  the  year  as  the  last  census. 
3.  Two  collateral  branches  of  inquiry  were  prosecuted  in  1851, 
by  means  of  the  census  machinery,  but  not  under  the  compul- 
sory powers  of  the  statute.  These  related  to — (a)  The  pro- 
vision existing  for  religious  worship  and  the  attendance  thereon. 
(&)  The  means  existing  for  education,  and  the  attendance  at 
schools  and  places  of  instruction.  The  Council,  in  1860,  were 
of  opinion  that  both  these  collateral  subjects  should  be  inquired 
into  at  the  census  of  1861,  and  made  their  recommendation 
accordingly  in  April,  1860.  This  recommendation  was  not 
adopted  by  the  Government  of  the  day.  The  Council  having 
again  considered  this  part  of  the  inquiry,  and  having  regard 
to  the  lapse  of  time  since  the  investigation  of  1851,  think  it 
expedient  that  the  same  sabjeots  should,  in  like  manner,  be  in- 
quired into  at  the  census  of  1871.     4.  They  also  are  of  opinion 


that  the  statute  to  be  passed  on  the  present  occasion  should 
further  contain  an  express  enactment,  requiring  that  a  distinct 
question  should  be  inserted  in  every  census  schedule  as  to  the 
religious  persuasion  of  the  persons  included  in  that  schedule. 
5.  That  the  statute  should  also  require  that  the  person  filling  op 
the  schedule  should  state  whether  every  individual  mentioned 
therein,  above  the  age  of  seven  years,  can  read  or  write.  6. 
That  inquiries  to  show  the  state  of  the  house-accommodation  of 
the  people,  on  the  basis  adopted  with  so  much  success  in  the 
last  census  of  Scotland,  should  be  embodied  in  the  next  oensos 
returns  for  England." 

■ 

It  is  announced  by  several  journals,  and  among  others  by 
the  North  Germary  Gorrespondent,  that  Dr.  Oscar  Liebreich,  to 
whom  we  owe  protagon  and  the  now  well-known  chloral,  has 
discovered  a  new  anodyne,  to  which  the  name  of  chloride  of 
^bhylide  (Aethylidenchlorld)  has  been  given.  This  substance, 
which  has  been  repeatedly  applied  with  perfect  success  in  the 
clinical  hospital  of  Dr.  Langenbeck,  is  said  to  be  more  rapid 
and  agreeable  in  its  effects  than  chloroform.  The  chief  merit, 
however,  claimed  for  it  is,  that  it  may  be  administered  without 
interfering  with  the  free  and  natural  breathing  of  the  patient, 
an  advantage  which  it  possesses  over  most  other  anaBstheUcs. 
As  the  effect  of  the  n^w  body  is  stated  to  be  very  transient, 
the'  dose  must  be  repeated  in  a  lengthened  operation. 

The  Irish  Daily  Express  describes  the  report  of  the  Boyal 
Commission  on  primary  education  in  Ireland  as  a  scheme  which 
would  substitute  for  the  present  system,  not  merely  one  of 
denominationalism  but  of  denominationalism  on  the  basis  of 
unlimited  concession  to  the  Ultramontane  priesthood.  It  would 
altogether  destroy  the  model  schools ;  and  "  even  the  schools 
which  would  be  ostensibly  conducted  on  the  mixed  system 
would  be  placed  to  a  greater  extent  than  at  present  in  the 
power  of  the  priesthood."  We  believe  however,  (Ed.  8.  0.), 
that  Sir  Bobert  Kane's  special  report  will  be  of  quite  a  differ- 
ent character ;  and,  as  Sir  Bobert  Kane  is  not  only  a  Catholic 
but  one  of  the  originators,  and  also  one  of  the  presidents,  of 
the  Queen's  Colleges,  his  views  are  much  more  likely  to  coincide 
with  those  of  the  Government  than  the  denominational  scheme 
above  referred  to. 

The  PaM  MaU  Gazette  states  that  the  authorities  of  South- 
ampton have  determined  on  the  adoption  of  the  ABO  process 
of  utilizing  sewage  and  preserving  the  local  waters  from  pollu- 
tion. The  necessary  works  will  be  commenced  at  once.  Leeds, 
Halifax,  Bolton,  and  several  other  towns  have  docided  on  the 
same  course.  The  works  at  Hastings  and  Leamington  have 
been  in  successful  operation  for  some  time. 

The  Bhododendron  Show,  at  the  Boyal  Botanic  Gardens, 
on  Saturday,  was  a  decided  success.  Of  the  novelties  displayed 
the  most  noteworthy  are  the  Decorator,  conspicuously  placed 
near  one  of  the  entrances  of  the  tent ;  the  Loquendum,  rose- 
coloured,  with  white  centre  ;  the  Maroon,  a  very  dark  shade  ; 
the  Meritorium,  the  Frederic  Waterer,  and  the  Pelopidas.  All 
of  these  have  claims  upon  the  attention,  which  are  not  likely 
to  be  overlooked.  Saturday  was  not  effete  day  at  the  Botanical 
Gardens,  and  the  gaily-dressed  and  elegant  crowd  was  wanting 
which  on  these  occasions  gives  so  much  animation  to  the  scene. 
But  the  grounds,  in  themselves,  are  sufficiently  attractive  to 
repay  a  visit  at  this  season  of  the  year ;  and  Messrs.  Waterer's 
magnificent  collection  of  rhododendrons  is  worth  a  long  journey 
to  sec. 

We  announced,  some  time  since  (on  the  authority  of  the 
British  Medical  Joumcd),  that  Dr.  H.  A.  Nicholson  allowed 
lady  students  to  attend  his  lectures  on  Zoology,  at  Edinbui^gh. 
Some  one,  writing  to  the  Journal,  questioned  the  propriety  of 
delivering  ordinary  comparative  anatomy  lectures  to  a  mixed 
audience  of  young  men  and  women ;  and  to  this  Dr.  Nicholson 
makes  the  following  reply: — "In  reply  to  a  letter  t  from  an 
'  University  Student,'  which  appeared  m  your  last  number,  you 
will,  perhaps,  allow  me  to  make  a  single  remark.    Being  in  no 
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way  responsible  for  the  paragraph  to  which  yoor  correspondent 
refers,  I  do  not  feel  called  npon  to  point  ont  the  inaccaracies  of 
his  statement.  As  he  appears,  however,  in  one  respect,  to  be 
echoing  a  somewhat  general  belief,  it  may  be  perhaps  as  well 
that  I  should  gratify  his  cariosity  so  far  as  to  state,  that  the 
coarse  of  lectares  on  Zoology,  which  I  am  now  delivering  to  a 
mixed  class,  is  identically  the  same  as  the  course  which  I  de- 
livered last  winter  to  my  ordinary  class  of  male  students.  I 
have  not  hitherto  emasculated  my  lectares  in  any  way  whatso- 
ever, nor  have  I  the  smallest  intention  of  so  doing.  In  so 
acting,  I  am  guided  by  the  firm  conviction  that  little  stress  is 
to  be  laid  on  the  purity  and  modesty  of  those  who  find  them- 
selves able  to  extract  food  for  improper  feelings  from  such  a 
purely  scientific  subject  as  Zoology,  however  freely  handled. 
'  To  the  pure  all  things  are  pure.'  " 

There  will  be  an  examination  at  St.  Peter's  College  on 
Taesday,  June  14th,  for  a  Natural  Science  Scholarship,  of  the 
value  of  £60  per  annum.  It  will  be  open  to  all  persons  who 
may  desire  to  enter  at  the  University.  The  subjects  are — 
Chemistry,  Comparative  Anatomy  and  Physiology,  and  Botany. 
Names  of  candidates  must  be  sent  a  week  previously,  to  Rev.  J. 
Porter,  Tutor  of  the  College,  from  whom  further  information 
may  be  obtained. 

The  Council  of  the  Boyal  Society  has  recently  voted  some 
funds  to  Mr.  C.  Brooke,  F.R.S.,  for  the  construction  of  a  spec- 
troscope to  search  for  lines  in  the  invisible  rays  beyond  the  red 
end  of  the  spectrum.  The  instrument,  says  the  Britiah  Journal 
of  Photography,  is  now  in  course  of  construction  by  Mr. 
Browning,  F.RA.S.,  and  the  prisms,  which  are  made  of  rock- 
salt,  have  already  been  ground,  polished,  and  tested.  As  glass 
stops  many  of  the  ultra-red  rays,  it  is  necessary  to  use  lenses 
and  prisms  of  rock-salt.  When  the  apparatus  is  finished,  a 
spectrum  will  be  projected  on  a  screen,  and  then  search  will  be 
made  for  the  lines  by  means  of  a  delicate  thermo-electrometer, 
with  a  thermo-pile  having  a  fine  slit  in  front.  It  is  found  that 
the  lines  in  the  visible  part  of  the  spectrum  contain  no  heat,  so 
it  is  supposed  that  no  rays  of  any  kind  fall  at  those  points. 

Three  young  ladies  have,  we  believe,  been  admitted  as 
students  in  the  Vienna  University,  and  one  in  the  philosophical 
faculty  of  the  University  of  Prague.  It  is  stated  that  these 
ladies  have  already  passed  several  of  the  ordinary  university 
examinations  with  great  credit. 

Dr.  H.  Yogel,  contributing  the  German  correspondence  to 
the  Photographic  Newst  gives  the  following  interesting  particu- 
lars of  a  new  telescope  for  amateurs: — A  day  before  my 
departure  I  was  in  Hamburg,  and  I  saw  an  admirable  telescope 
by  Mr.  Schroeder,  on^  of  our  best  opticians — not  only  a  prac- 
tical! but  also  a  scientific  man.  The  telescope  is  designed  for 
an  amateur  astronomer,  M.  le  Baron  von  Bulow,  residing  near 
Kiel,  and  it  is  arranged,  not  only  for  eye-observations,  but  also 
for  photographic  purposes.  The  object-glass  has  a  diameter  of 
800  millimetres,  a  focus  of  5  metres,  and  gives  a  lunar  picture 
of  45  millimetres,  which  is  enlarged  by  an  extra  set  of  lenses 
from  80  to  200  millimetres.  For  making  such  a  picture  it  is 
necessary  to  have  a  very  fine  clockwork,  and  Mr.  Schroeder  has 
introduced  on  his  instrument  two  clockworks  :  one  for  rect- 
aacension,  and  one  for  declination,  for  following  in  the  exactest 
manner  the  movements  of  the  moon.  I  have  proved  this  in- 
strument only  optically,  and  I  can  testify  that  I  have  never 
before  seen  such  an  exceUent  picture  of  the  moon  ;  it  seemed  as 
if  formed  from  plaster,  the  different  terraces  of  the  ring  moun- 
tains being  admirably  visible.  Therefore,  it  would  be  very  easy 
to  take  a  photograph  of  the  naoon  or  of  the  planets,  if  there 
were  not  a  fatal  impediment — that  is,  the  constant  movement 
of  our  atmosphere.  I  made  observations  with  Schroeder's 
telescope  for  about  two  hours.  The  heavens  were  quite  bright, 
but  I  had  only  two  or  three  moments  in  these  two  hours  when 
the  picture  in  the  telescope  was  without  trouble.  This  would 
not  be  trouble  if  the  exposure  was  very  short — perhaps  instan- 


taneous ;  but  for  making  an  enlarged  moon  picture,  one  must 
employ  an  exposure  of  about  one  minute ;  and  if  the  atmosphere 
is  only  a  little  disturbed,  it  is  impossible  ever  to  take  a  sharp 
picture  with  the  best  instrument. 

Under  the  well-known  initials  of  "M.  J.  B.,"  the  Rev. 
M.  J.  Berkeley  contributes  a  very  important  note  on  "  Para- 
sitic Fungi  "  to  the  current  number  of  the  Gardeners*  Chronicle, 
Speaking  of  the  smut  which  attacks  the  anthers  of  Lychnis 
diuma,  and  which  has'been  extremely  prevalent  this  year,  he 
says  that,  owing  to  the  latter  circumstance,  he  has  been  able 
to  study  it  more  effectually  than  hitherto.  "  Among  myriads 
of  plants,"  says  this  eminent  fungologist,  "  we  have  found  a 
single  plant  only  of  the  male  and  female  form  respectively,  in 
which,  while  some  blossoms  were  attacked,  a  few  escaped.  In 
most  cases  every  flower  was  equally  affected.  In  the  male 
plant,  and  this  only  in  the  white-flowered  variety,  which  is 
quite  distinct  from  Lychnis  vespertina,  the  unaffected  flowers 
were  in  their  normal  condition,  with  scarcely  a  trace  of  pistil. 
In  the  female  plant,  though  the  pistil  was  partially  developed, 
but  in  no  case,  as  far  as  we  could  find,  fertile,  the  stamens 
were  uniformly  developed  in  the  affected  flowers,  and  the  an- 
thers filled  with  the  spores  of  the  Ustilago.  In  the  unaffected 
flowers  there  were  just  the  same  rudiment  of  stamens  as  are 
always  visible  in  unaffected  plants,  and  no  further  development. 
It  seems  perfectly  clear,  therefore,  that,  when  the  female  plant 
is  traversed  by  the  mycelium  of  the  fangns,  there  is  a  tendency 
to  cause  the  development  of  the  stamens,  which  takes  place  at 
the  expense  of  the  pistil,  which  is  much  reduced  in  size.  There 
is  not  the  slightest  ground  for  considering  it  a  reversion,  and 
the  true  explanation  is  undoubtedly  that  which  is  given  in  this 
journal,  1869,  p.  1,110 : — *  The  Ustilago  penetrates  the  plant, 
but  as  it  can  only  fractify  in  the  stamens,  it  would  appear  to 
be  the  determining  cause  of  the  production  of  those  organs  in 
the  normally  female  flower.'  We  have  planted  affected  female 
plants,  and  we  shall  be  very  surprised  if  any  of  them  prove 
truly  hermaphrodite,  should  they  not  be  attacked  by  the 
fungus.  Amongst  thousands  of  unaffected  plants  we  have  not 
found  a  single  one,  after  a  long  search,  which  combines  both 
sexes." 

Mr.  J.  O.  BiRVE,  an  Irish  barrister,  has  just  published  a 
very  important  treatise  on  the  Irish  Sanitary  Laws. 

The  Rev.  Churchill  Babington,  B.D.,  of  St.  John's  College, 
Cambridge,  has  been  re-elected  to  the  Disney  Professorship  of 
Archsaology,  which  he  has  already  held  for  five  years. 

The  Queen's  University  (Ireland)  examinations  for  degrees 
begins  on  the  13th  inst.  A  large  number  of  candidates  have 
presented  themselves. 

Speaking  of  the  recent  correspondence  in  the  papers  on  the 
subject  of  the  adulteration  of  beer,  and  referring  to  the  able 
reports  published  some  time  ago  in  its  own  pages,  the  British 
Medical  Journal  says  "it  is  absurd  to  speak  of  the  water 
used  in  brewing  as  an  adulteration,  and  to  take  the  colour,  or 
even  the  amount  of  spirit  in  beer,  as  being  indications  of  its 
quality ;  and  these  errors,  as  well  as  the  absurdity  of  the 
salting  notion,  are  properly  exposed  in  the  reply  of  a  chemist, 
published  on  Thursday.  He  shows,  as  we  have  long  since  done, 
that  the  spirit  alone  is  not  a  measure  of  quality,  but  that  the 
determination  of  the  proportion  of  malt  used  in  brewing  may 
be  taken  as  an  index.  Even  in  that  case,  beer  made  from 
sugar  or  molasses,  instead  of  malt,  may  present  the  character 
of  true  beer,  though  it  would  not  be  regarded  as  equal  to  that 
made  from  malt.  The  results  we  have  published  in  our  reports 
show,  moreover,  that  much  of  the  beer  sold  in  Loudon  is 
inferior  to  that  obtained  direct  from  the  brewers,  notwith- 
standing the  heavy  rate  of  profit  that  the  publican  obtains 
from  high  charges  and  small  glasses." 

Dr.  Lyon  Playpair  gave  away  the  prizes  and  delivered  an 
address  to  the   students  of   St.  Mary's  Medical  School,   on 
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Tnetdaj,  Slrt  sli.  He  tjpcke  at  considerable  length  on  the 
aabiect  of  paUie  health,  dwelling  npon  the  large  number  of 
pierentible  dieeaaee.  Dr.  Playfair  alfo  remarked  on  the  neees- 
mtj  oi  improriDg  the  dwellings  of  the  working  poor ;  stating 
that  if  these  were  as  healthy  as  the  felon's  cell,  from  eight  to 
ten  jears  would  be  added  to  the  life  of  the  former.  Tt  seems 
to  be  one  of  the  features  of  this  excellent  hospital  and  school, 
that  its  prizes  are  each  year  given  away  by  some  one  whose 
knowledge  of  educational  questions  stamps  him  as  one  having 
authority.  Among  those  who  hare  already  assisted  in  this 
way,  and  whose  addresses  are  printed  in  the  prospectus  of  the 
school,  are  Professor  Owen,  Professor  Huxley,  the  Archbishop 
of  York,  the  President  of  ihe  College  of  Physicians,  the  present 
Chancellor  of  the  Exchequer,  and  Dr.  Lyon  Playfair. 

This  JjaticH  is  grieved  to  say  that  Mr.  Syme,  the 
great  Scotch  surgeon,  is  suffering  from  another  paralytic 
Heiznre.  The  attack,  the  fourth,  we  believe,  which  Mr.  Syme 
has  sustained,  supervened  on  Tuesday,  the  24th  nlt.»  and  left 
the  powers  of  speech  and  deglutition  seriously  impaired.  He 
communioates  his  wants  only  by  writing ;  but,  according  to  the 
latest  accounts,  there  is  a  slight  improvement  in  his  ability  to 
•wallow.  He  manifests  much  despondency  as  to  his  making  an 
Mven  moderate  recovery ;  and  his  immediate  attendants,  we  are 
sorry  to  learn,  are  hardly  more  hopeful  of  his  case. 

The  following  really  practical  suggesstion  is  made  by  the 
Echo,  and  deserves  the  attention  of  the  Government : — "  Dirt 
is  '  matter  in  the  wrong  place/  but  a  couple  of  islands  in  the 
Serpentine,  to  variegate  its  stiff  and  formal  aspect,  and  to 
house  the  water  fowl,  would  be  dirt  in  the  right  place,  and,  now 
that  the  bed  is  being  relaid,  would  cost  next  to  nothing.  We 
hope  that  Mr.  Ayrton  will  act  upon  a  suggestion,  the  merit  of 
which  is  so  obvious  that  we  can  only  wonder  why  it  has  never 
been  made  before.  How  long  is  London  to  be  the  one  and  only 
metropolis  which  makes  its  streets  in  labyrinths  of  worse  than 
artificial  complexity,  and  lays  out  its  ornamental  land  and 
water  by  rule  and  square  P  An  island  in  the  Serpentine  might 
do  something  towards  consoling  the  angry  people  for  the  land 
and  trees  which  Hyde  Park  must  lose  if  the  Hall  of  Arts  and 
Sciences  and  the  Albert  Memorial  are  to  be  squared  with 
Kensington-road." 

A  TELEORAK  from  Calcutta,  dated  May  31st,  states  that 
upwards  of  one  hundred  varieties  of  machines  for  the  prepara- 
tion of  Bhea  grass  fibre  are  being  sent  in  for  the  Government 
prize  competition. 

The  Government  of  India  has  lately  sanctioned  the  com- 
mencement of  the  Damoodah  Canal,  at  an  estimated  cost  of 
about  £540,000.  Its  total  length  will  be  jast  one  hundred 
miles.  One  end  of  it  will  terminate  in  the  heart  of  the  Bengal 
coal  fields,  and  it  will  thus  be  the  means  of  affording  a  cheap 
line  of  transport  for  carrying  coals  into  Calcutta,  relieving  at 
the  same  time  the  railway  of  a  portion  of  that  traffic.  A 
secondary  but  very  important  result  of  this  canal  is  likely  to 
be  the  drainage  of  the  tract  of  land  lying  between  the  railway 
and  the  Damoodah,  which,  for  the  last  seven  years,  has  been 
desolated  by  malarious  fever. 

Mb.  Thomas  Nunnelet,  F.B.C.S.,  of  Leeds,  died  last  week, 
in  his  62nd  year.  His  name  was  most  familiar  to  the  public 
as  a  scientific  witness,  in  which  oapaoity  he  gave  evidence  in 
more  than  one  famous  poisoning  case.  His  researches  on  the 
Calabar  bean,  and  its  physiological  action,  are  familiar  to  most 
men  of  science. 

A  PEELIMINABY  meeting  has  been  held  in  Edinburgh  for  the 
purpose  of  inaugurating  a  movement  for  a  national  monument 
to  Sir  James  Simpson.  The  Earl  of  Dalhousie  presided.  If, 
says  the  Medical  Times  and  Gazette,  a  monument  be  erected  in 
Edinburgh,  we  trust  that  the  proposal  for  at  least  a  bast  in 
Westminster  Abbey  will  not  be  abandoned.  Simpson,  although 
a  Scotsman,  was  a  man  of  whom  Englishmen  were  justly  proud. 


As  was  said  of  another  great  northern  lig&t,  if  only  eaoh 
person  whom  he  has  benefited  by  the  discovery  of  chloroform 
gave  sixpence  to  his  monument,  he  would  have  a  memorial 
which  would  be  eclipsed  by  no  royal  mausoleum. 

Db.  F.  G.  Bergmaxk  has,  in  his  Resume  d'jStudes  d'Ontd- 
logie  G*'nerale,  ^c^  projected,  from  his  own  consciousness,  the 
beings  from  which  the  human  race  developed  itself.  Their 
name,  according  to  the  Science  Grossip  of  the  AHieruBum,  is 
"  Anthropiskes,"  and  they  lived  in  Central  Africa.  They  de- 
veloped out  of  apes ;  and  a  certain  number  of  them,  finding 
themselves  in  favonraUe  circumstances,  developed  into  men — 
black  men,  and  became  the  parents  of  the  families  whence  the 
brown,  copper,  yellow,  and  white  races  branched  off.  Dr. 
Bergmann  has  some  equally  original  ideas  on  language.  He 
complains  that  his  works  have  not  yet  been  appreciated,  or 
even  discussed ;  but  he  looks  to  the  science  of  the  future  to  do 
him  justice. 

TuE  arrangements  for  the  Horticultural  division  of  the 
annual  International  Exhibitions,  which  are  to  commence  in 
1871  at  South  Kensington,  are  now  receiving  the  attention  of 
the  officers  of  the  Boyal  Horticultural  Society,  in  whose  hands 
mainly  the  management  of  this  division  is  to  rest.  The  FomO' 
legist  believes  it  is  intended  that  there  shall  be  bi-monthly 
exhibitions  of  horticultural  objects,  partaking  very  mnch,  in 
fact,  of  the  character  of  the  excellent  and  highly-varied  shows 
of  the  present  season.  These  exhil»tions  are,  however,  to 
include  and  be  supplemented  by  fi^>ecial  prizes  for  various  sub- 
jects, which  prizes  are  to  be  oflfered  at  certain  of  the  meetings 
for  competition  amongst  foreign  exhibitors  only ;  while  such 
arrangements  will  be  made  as  will  admit  foreigners  to  compete 
for  the  Society's  Certificates  offered  for  new  plants  at  all  the 
meetings.  Thus  far,  the  international  shows  may  be  expected 
to  represent  augmentations  of  the  present  South  Kensington 
meetings ;  but  another  feature  is  to  be  added,  and  one  which 
affords  to  nurserymen  and  florists  a  special  opportanity  of 
advancing  their  interests.  This  is  to  consist  of  a  permanent 
exhibition,  in  which  the  exhibitor  is  to  take  and  fill  to  the  best 
advantage  for  a  given  time — the  whole  period  from  May  till 
October,  or  a  part  thereof — such  a  portion  of  the  avulable 
space  as  he  may  find  it  convenient  to  undertake  to  occupy. 

The  Pall  MaU  Oazette  gives  the  following  interesting  par- 
ticulars concerning  the   Moabite  stone: — After  all  the  con- 
flicting suggestions,  hypotheses,  decipherments,  lectures,  and 
the  rest,  which  the  Moabite  stone  has  already  produced,  Mr. 
Dentsch  at  last  appears*  with  some  clear  and  welcome  tidings. 
While  others  were  busy  with  their  readings  and  renderings,  he 
has,  it  seems,  since  his  first  letters  in  the  Times,  silently  and 
intently  kept  his  eye  on  the  text  itself,    which  now  at  last  is 
slowly  growing  into  definite  shape.     According  to  information, 
received  by  him  from  Count  de  Yogil^,  aJbovAfowr-ffihA  of  the 
original  will  soon  be  deposited  in  the  Louvre.     Of  oourse* 
nothing  will  remain  to  us  but  to  give  up  our  own  little  chips 
too,  so  that  the  monument  may  be  restored  as  far  as  possible. 
All  is  not  settled  yet,  however,  as  Mr.  Deutsch  proved  by  the 
chip  obtained  by  Captain  Warren  some  time  before  the  squeezes, 
a  chip  which  probably  belonged  to  the  defective  right-hand 
corner;  and,  further,  by  certain  lines  partially  copied  by  Mr. 
Klein,  which,  though  of  considerable  importance  (if  correctly 
copied),  have  appeared  neither  in  Captain  Warren's  nor  in  M. 
Ganneau's  texts  as  yet.  Mr.  Deutsch  also  applauded  the  latter's 
perseverance  and  energy.     ]!9ot  only  had  he  emended  nearly 
all  the  passages  pointed  out  to  him  as  questionable  in  his  pre- 
vious text,  but  he  had  been  steadily  improving  his   copy  by 
new  corrections.     Mr.  Dentsch  had  received  another  new  MS. 
instalment  of  emendations  by  M.  Ganneau,  affecting  words  in 
more  than  twelve  lines.     These,  together  with  some  other  cor- 
rections, are  to  appear  in  the  next  Beime  Archeohgique,    He 
also  spoke  of  the  comparative  ease  with  which  the  monument 
will  be  read  when  a  little  more  complete.    Much  valuable  re- 
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searoli  has  already  been  accomplished  regarding  the  reading,  as 
well  as  the  question  of  the  date  of  Mesha,  whom,  it  may  be 
remembered,  Mr.  Deatscb  was,  from  the  very  first,  loth  to 
identify  without  further  proof  with  the  Biblicd  Mesha.  In- 
deed, as  Professor  Bawlinson  said,  Mr.  Deutsch  did'  good  service 
to  science  by  his  warnings  against  hasty  conclusions  on  the 
subject.  While  Mr.  Deutsch  did  not  touch  upon  the  absurd 
doubts  as  to  the  genuineness  of  the  stone,  ho  spoke  rather 
sharply  against  underrating  the  discrepancies  in  the  readings 
of  a  few  words,  reminding  his  hearers  of  the  importance  at- 
tached to  single  letters  and  figures,  not  merely  in  Biblical,  but 
also  in  other  profane  MSS.,  or,  for  the  matter  of  that,  in  any 
commercial  or  legal  document  of  our  own  day. 

The  AihetuBum  is  so  well  known  to  be  inspired  from 
a  source  hardly  in  the  interest  of  the  Anthropological 
Society,  that  we  view  anything  it  says  on  the  subject 
of  amalgamation  with  the  Ethnological  Society  with 
some  little  distrust.  We  therefore  desire  our  readers  to 
accept  the  following  quotation  from  that  journal,  cum  grano 
sails : — ^The  anniversary  meeting  of  the  Ethnological  Society 
was  chiefly  remarkable  for  its  bearing  on  the  question  of 
amalgamation  with  the  Anthropological  Society,  one  of  con- 
siderable interest  to  the  two  societies  and  the  scientific  world. 
Professor  Huxley  for  the  first  time  gave  his  statement  of 
the  failure  of  the  negotiations  in  1868,  dealing  very  gently 
with  the  late  Dr.  Hunt,  but  showing  by  documentary  evidence 
that  the  responsibility  of  breaking  off,  when  all  was  arranged, 
lay  with  the  latter.  The  death  of  Dr.  Hunt  gets  rid  of  the 
personal  question,  and  the  Fellows  of  the  Ethnological  and  of 
the  Anthropological  Societies  at  their  anniversary  meetings 
have  expressed  strong  opinions  in  favour  of  amalgamation. 
The  question  of  finance  offers  no  difficulty,  and  there  is  now  no 
antagonism  about  publications,  and  a  joint  journal  could  be 
produced.  The  dispute  about  the  name,  if  it  cannot  be  con- 
ciliated, cannot  be  renewed.  The  Ethnological  Fellows  do  not 
demand  that  their  name  be  retained,  but  they  positively  refuse, 
and  Professor  Huxley  indorses  this  refusal,  to  accept  the  name 
of  Anthropological,  after  what  has  occurred ;  but  they  are  ready 
to  concur  in  any  substituted  name.  As  the  negotiations  were 
broken  off  by  the  Anthropological  Society  in  1868,  the  Ethno- 
logical Society  have  abstained  from  making  overtures ;  but  in 
consequence  of  the  strong  expressions  at  the  Anthropological 
meeting,  they  have  passed  a  formal  resolution  approving  of 
their  President's  views  as  to  amalgamation.  Professor  Huxley's 
address  will  be  published  as  a  declaration  on  this  subject. 
The  present  obstacles  arci  supposed  to  be  owing  to  a  portion  of 
the  Council  of  the  Anthropological  Society ;  but  on  looking  to 
the  present  state  of  opinion,  it  is  likely  that  all  will  co-operate 
in  promoting  the  desired  object. 

Thb  members  of  the  Royal  Commission  on  Scientific  Instruc- 
tion and  the  Advancement  of  Science  held  their  second  meeting 
on  Tuesday  (31st  ult.),  at  Devonshire  House.  Present — The 
Duke  of  Devonshire,  K.Gr.,  chairman ;  the  Marquis  of  Lans- 
downe ;  Sir  J.  Lubbock,  Bart.,  M.P.,  F.B.S. ;  Sir  J.  P.  Kay- 
Shuttleworth,  Bart.;  Mr.  B.  Samuelson,  M.P. ;  Dr.  Sharpey, 
Sec.  R.S. ;  Professor  Huxley,  F.R.S. ;  Dr.  W.  A.  Miller,  Treas. 
R.S. ;  Professor  Stokes,  Sec.  R.S. ;  and  the  Secretary,  Mr.  J. 
Norman  Lockyer,  F.R.S. 

A  PUBLIC  meeting  was  held  on  Saturday  at  the  Literary  and 
Philosophical  Society,  Newcastle-upon-Tyne,  to  carry  out 
arrangements  for  the  meeting  of  the  National  Association  for  the 
Promotion  of  Social  Science,  which  will  be  held  in  that  town 
in  the  last  week  of  September.  The  mayor,  Mr.  James  Morrison, 
presided.  The  meetings  of  the  Association  will  be  held  under 
the  presidency  of  the  Duke  of  Northumberland.  A  committee, 
with  local  secretaries,  was  appointed  to  collect  the  requisite 
funds  and  make  the  preliminary  arrangements  for  the  congress. 
Sir  W.  J.  Armstrong,  Mr.  C.  M.  Palmer,  and  other  large 
employers  of  labour,  were  among  the  speakers,  and  a  handsome 
amount  was  subscribed  towards  the  local  expenses. 


ORIGINAL  COMMUNICATIONS. 


[Under    this   head   we   propose  to    publish  Papers  communicated 
apeoially  to  the  pages  of  this  Journal.] 

ON  THE  ANCIENT  IRON  TRADE  OF  IRELAND. 

BT   G.  H.  KINAHAN,  M.B.I.A.,  ETC. 

In  Three  Parts. — Part  III. 

OATE  asserts,  that  previous  to  the  last  years  of 
Elizabeth's  reign,  there  were  no  ironworks  in 
Ireland;  and  thus  vindicates  his  countrymen, 
while  he  abuses  the  Irish.  "The  Old-English  in 
Ireland,  that  is,  those  who  are  come  in  from  the  time  of  the 
first  conquest,  until  the  beginning  of  Queen  Elizabeth's  reign, 
have  been  so  plagued  with  wars  from  time  to  time,  that  they 
could  scarce  ever  find  the  opportunity  of  seeking  for  mines,  and 
searching  out  the  metals  hidden  in  the  bowels  of  the  earth. 
And  the  Irish  themselves,  as  being  one  of  the  most  barbarous 
nations  of  the  whole  earth,  none  of  them  all,  great  or  small,  at 
any  time  hath  applied  himself  to  that  business,  or  in  the  least 
manner  furthered  it."  These  assertions  evidently  are  incorrect, 
and  were  written  under  the  prejudice  so  common  then,  and 
now,  in  many  Englishmen,  but  more  especially  in  those  of  that 
period,  who  wrote  accounts  of  Ireland,  many  of  them  even 
going  so  far  as  to  assert  the  Irish  were  such  barbarians,  that 
previous  to  the  first  English  conquest,  there  were  no  such 
things  in  Ireland  as  stone  and  mortar  structures !  although 
their  countrjman,  Geraldus  Cambrensis,  who  came  over  with 
Strongbow,  mentions  them  in  his  writings.  Iron  implements, 
as  before  observed,  occur  among  the  ruins  of  the  habitations  of 
the  ancient  Irish  ;  and  if  these  people  did  not  understand  the 
smelting  and  manufacture  of  the  metal,  they  would  scarcely 
have  called  places  where  its  ores  occur,  after  it.  Even  Boate 
has  to  acknowledge  this;  for  he  says,  when  writing  of  the 
Leitrim  Hills  that  border  Lough  Allen,  "  where  the  mountains 
are  so  full  of  this  metal,  that  thereof  it  hath  got  in  Irish  the 
name  of  Slew  Neven,  that  is,  mountain  of  iron"  That  this 
name  could  not  have  been  given  to  it  from  the  works  carried  on 
by  the  "  New  English"  is  evident,  as  we  find  it  in  "  The  Annals 
of  the  Four  Masters,"  which  was  written  before  the  mine  was 
worked  by  the  English.  Furthermore,  in  the  records  for 
the  year  a.m.  3581,  there  is  a  lake  mentioned  that  has  the  name 
of  Loch-iairn  (Anglice,  iron  lake),  and  many  hills  uid  other 
places  in  Ireland  are  named  on  account  of  the  ores  of  this 
metal  occurring  in  or  at  them.  During  the  troubled  times, 
between  the  first  English  conquest  and  the  "  long  peace,"  all 
the  works  may  gradually  have  ceased ;  but  previous  to  that 
time,  the  inhabitants  of  Ireland  must  have  been  workers  in 
iron ;  and  if  workers,  it  is  almost  certain  that  they  also  under- 
stood the  manner  of  reducing  its  ores.  Moreover,  we  find 
among  the  deities  of  the  Tuatha-De-Danann,  one  of  the  earliest 
tribes  that  settled  in  Ireland — Brighit,  the  goddess  of  poets 
and  smiths, 

A  revival  of  its  iron  trade  would  be  one  of  the  greatest  boons 
that  could  happen  to  Ireland;  however,  although  there  is 
abundance  of  ^e  ores  there  is  a  want  of  economical  fuel.  There 
is  indeed  a  nearly  inexhaustible  supply  of  peat  in  her  bogs  and 
on  her  mountains ;  this,  however,  is,  comparatively  speaking, 
useless,  as  the  economical  value  of  it  has  never  been  developed, 
and  it  is  now  cut  and  saved  as  it  was  thousands  of  years  ago. 
This  state  of  things,  moreover,  is  likely  to  oontinae  unless  in- 
ventors are  encouraged  and  ways  are  discovered  to  cnt»  dry  and 
compress  peat  by  machinery,  both  expeditiously  and  cheaply. 
In  mineral-fuel,  Nature  has  dealt  hardly  with  Ireland ;  for, 
although  the  greater  part  of  her  subjacent  rocks  belong  to  the 
carboniferous  period,  yet  she  has  no  really  productive  coal-field. 
Geologists,  who  deal  more  in  speculative  theories  than  in  facts, 
assert  that  at  one  time  over  her  present  rocks  there  were  ex- 
tensive coal-bearing  measures  which  have  been  removed  by  the 
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force  of  denadation.  This,  to  a  certain  extent,  may  be  correct,  as 
part  of  her  coal -ineasD res  bave  nndonbtedly  been  remoTcd,  bat 
there  ia  no  data  from  which  it  can  be  positive! j  asserted  or 
eren  conjectured  that  the  Irish  coal-measures  ever,  before  they 
were  denuded,  contained  mach  coal.  Wonld  not  the  facts,  as 
they  now  appear,  seem  to  point  to  opposite  conclusions  ?  In 
the  centre  of  England  (Soath  Staffordshire),  daring  the  car- 
boniferons  period,  no  rocks  were  deposited,  except  true  coal- 
measures,  containing  a  vast  thickness  of  coal ;  but  in  Ireland 
during  the  same  period  yarioas  non-coal- bearing  rocks  were  being 
deposited.  In  her  central  portions,  limestones ;  in  the  south- 
west, a  large  accumulation  of  grits,  shales,  &c, ;  while  in  the 
north,  rocks  identical  with  those  forming  the  different  groups  of 
the  carboniferous  period  (coal-measures,  limestones,  and  the  so- 
called  old-red  sandstone)  were  mixed  up  together.  The  altera- 
tion in  the  deposition  of  these  rocks  are  even  to  be  found  much 
further  south,  as  the  late  F.  J.  Foot,  MA.,  &c,,  records  in  the 
Memoirs  of  the  Geological  Survey, — in  the  north  jiart  of  the 
CO.  Clare— that  is,  the  north  extremity  of  tho  Munster  coal- 
field, that  the  coal-beds  found  farther  south,  north  and  south  of 
the  bay  called  the  Mouth  of  the  Shannon,  and  also  farther 
south,  in  the  cos.  Limerick  and  Cork,  are  wanting ;  also  that 
there  is  a  thin  bed  of  limestone  containing  carboniferous  lime- 
stone fossils  high  up  in  the  coal-measures. 

If  the  enormous  time  it  must  have  taken  for  the  South 
Staffordshire  coal-measures  to  accumalate  be  calculated,  does 
it  not  appear  probable  that  the  formation  of  these  rocks  occu- 
pied the  time  and  were  being  formed,  while  in  the  neighbouring 
countries  limestones  were  being  deposited ;  or,  as  in  the 
south-west  of  Ireland  and  England,  massive  series  of  grits, 
shales,  &e,  P  ^ 

The  Irish  carboniferous  limestone  and  Devonian  rocks  are  for 
the  most  part  nearly  without  mineral  veins,  while  in  England 
rocks  of  the  same  ages  contain  numerous  veins,  rich  in  sDch 
minerals  as  chalcopyrite,  tetrahedrite,  redruthite,  stannite, 
cassiterite,  gelenite,  and  sphalenite ;  and  if  those  Irish  rocks 
were  formed  nearly  destitute  of  those  minerals,  why  may  not 
the  Irish  coal-measures  have  been  deposited  wanting  nearly  all 
their  coal  P 

Why  may  not  the  central  division  of  the  Irish  carboniferous 
limestone  (called  by  Sir  B.  Griffith,  Bart.,  calp)  represent  an 
effort  of  nature  to  form  a  coal-measure  series  in  the  country 
that  is  now  Ireland,  at  an  earlier  time  in  the  carboniferous 
period  P  For  many  of  the  grit  and  shale  occurring  in  it  are 
scarcely  distinguishable  from  those  of  the  true  coal-measares.  If 
the  land,  as  did  happen,  instead  of  continuing  to  riae,  began 
again  to  sink,  the  succeeding  age  consequently  was  favourable 
to  the  deposition  of  another  series  of  limestone  rocks  ;  there- 
fore until  the  land  again  rose  (comparatively  speaking  towards 
the  close  of  the  carboniferous  period),  conditions  favourable  to 
the  deposition  of  the  true  coal-measure  could  not  have  existed 
in  that  country. 

ON    STAB-GBOUPING,   STAB-DBIFT,   AND 

STAB-MIST. 

BY  RICHARD  A.   PROCTOR,   B.A.,  F.R.A.S. 

In  Three  Parts. — Part  III. 

IS  indicative  of  other  laws  of  association  bearing  on  the 
relations  I  have  been  dealing  with,  I  may  mention 
the  circumstance  that  red  stars  and  variable  stars 
affect  the  neighbourhood  of  the  Milky  Way  or  of 
well-marked  star-streams.  The  constellation  Orion  is  singularly 
rich  in  objects  of  this  class.  It  is  here  that  the  strange 
<*  variable"  Betelgeux  lies.     At  present  this  star  shows  no  sign 

^  The  kto  J.  BMte  Joket,  F.R.8.,  Director  of  the  Inih  Branch  of  the  Oeologt- 
eel  Borrej,  wae  conTinced  that  the  grite,  Bhales,  Ac,  of  Devonshire  and  Cornwall 
•re  of  the  nme  age  m  the  rooki  in  the  west  of  Cork  and  Kerry:  while  the  latter 
rooke,  for  the  moet  part,  are  ondonbtedlj  of  similar  age  to  the  carboniferous 
nmestonet  of  the  central  plain  of  Ireland,  as  they  lie  oa  the  same  geological 


of  variation,  but  a  few  years  ago  it  exhibited  remarkable 
changes.  One  is  invited  to  believe  that  the  star  may  hare 
been  carried  by  its  proper  motion  into  regions  where  there  is  a 
more  uniform  distribution  of  the  material  whence  this  orb 
recruits  its  fires.  It  may  be  that  in  the  consideration  of  such 
causes  of  variation  affecting  our  sun  in  long  past  ages,  a  more 
satisfactory  explanation  than  any  yet  obtained  may  be  found  of 
the  problem  geologists  find  so  perplexing — the  former  existence 
of  a  tropical  climate  in  places  within  the  temperate  zone,  or 
even  near  the  Arctic  regions.^ 

It  remains  that  I  shonld  exhibit  the  general  results  to  which 
I  have  been  led.  It  has  seemed  to  many  that  my  views  tend 
largely  to  diminish  our  estimate  of  the  extent  of  the  sidereal 
system.  The  exact  reverse  is  the  case.  According  to  accepted 
views,  there  lie  within  the  range  of  our  most  powerful  telescopes 
millions  of  millions  of  suns.  According  to  mine,  the  primary 
snns  within  the  range  of  our  telescopes  must  be  counted  by  tens 
of  thousands,  or  by  hundreds  of  thousands  at  the  outside. 
What  does  this  diminution  of  numbers  imply,  but  that  the 
space  separating  sun  from  sun  is  enormoasly  greater  than  ac- 
cepted theories  would  permit?  And  this  increase  implies  an 
enormous  increase  in  the  estimate  we  are  to  form  of  the  vital 
energies  of  individual  suns.  For  the  vitality  of  a  sun,  if  one 
may  be  permitted  the  expression,  is  measured  not  merely  by 
the  amount  of  matter  over  which  it  exercises  control,  but  by 
the  extent  of  space  within  which  that  matter  is  distributed. 
Take  an  orb  a  thousand  times  vaster  than  our  sun,  and  spread 
over  its  surface  an  amount  of  matter  exceeding  a  thousandfold 
the  combined  mass  of  all  the  planets  o^the  solar  system : — So 
far  as  living  force  is  concerned,  the  result  is — nil.  But  distri- 
bute that  matter  throughout  a  vast  space  all  round  the  orb : — 
That  orb  becomes  at  once  fit  to  be  the  centre  of  a  host  of  de- 
pendent worlds.  Again,  according  to  accepted  theories,  when 
the  astronomer  has  succeeded  in  resolving  the  milky  light  of  a 
portion  of  the  galaxy  into  stars,  he  has,  in  that  direction,  at 
any  rate,  reached  the  limits  of  the  sidereal  system.  According 
to  my  views,  what  he  has  really  done  has  been  but  to  analyze 
a  definite  aggregation  of  stars,  a  mere  corner  of  that  great 
system.  Yet  once  more,  according  to  accepted  views,  thousands 
and  thousands  of  galaxies,  external  to  the  sidereal  system,  can 
be  seen  with  powerful  telescopes.  If  I  am  right,  the  external 
star -systems  lie  far  beyond  the  reach  of  the  most  powerful 
telescope  roan  has  yet  been  able  to  construct,  insomuch  that 
perchance  the  nearest  of  the  outlying  galaxies  may  lie  a  million 
times  beyond  the  range  even  of  the  mighty  mirror  of  the  great 
Biosse  telescope. 

But  this  is  little.  Wonderful  as  is  the  extent  of  the  sidereal 
system  as  thus  viewed,  even  more  wonderful  is  its  infinite 
variety.  We  know  how  largely  modern  discoveries  have  in- 
creased our  estimate  of  the  complexity  of  the  planetary  sy<s(em. 
Where  the  ancients  recognized  but  a  few  planets,  we  now  see, 
besides  the  planets,  the  families  of  satellites;  we  see  the  rings 
of  Saturn,  in  which  minute  satellites  must  be  as  the  sands  on 
the  sea-shore  for  multitude;  the  wonderful  zone  of  asteroids; 
myriads  on  myriads  of  comets ;  millions  on  millions  of  meteor- 
systems,  gathering  more  and  more  richly  around  the  sun,  until 
in  his  neighbourhood  they  form  the  crown  of  glory  which 
bursts  into  view  when  he  is  totally  eclipsed.  But  wonderfnl  as 
is  the  variety  seen  within  the  planetary  system,  the  variety 
within  the  sidereal  system  is  infinitely  more  amazing.  Besides 
the  single  suns,  there  are  groups  and  systems  and  streams  of 
primary  suns  ;  there  are  whole  galaxies  of  minor  orbs ;  there 
are  clustering  stellar  aggregations,  showing  every  variety  of 
richness,  of  figure,  and  of  distribution  ;  there  are  all  the  rarious 
forms  of  nebnlsB,  resolvable  and  irresolvable,  circular,  elliptical, 
and  spiral ;  and  lastly,  there  are  irregular  masses  of  luminous 
gas,  clinging  in  fantastic  convolutions  around  stars  and  star- 
systems.    Nor  is  it  unsafe  to  assert  that  other  forms  and  Tan- 


I  Sir  John  Herschel  long  since  pointed  to  the  rariation  of  our  sub  as  a  possible 
cause  of  sach  changes  of  terrestrial  dimate. 
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eties  of  straetare  will  jet  be  disoorered,  or  tliat  hundreds  more 
exist  wliicb  we  maj  never  hope  to  recognize. 

Bat  lastly,  eren  more  wonderfal  than  the  infinite  Tariety  of 
the  sidereal  system  is  its  amazing  vitality.  Instead  of  millions 
of  inert  masses,  we  see  the  whole  hearens  instinct  with 
energy, — astir  with  busy  life.  The  great  masses  of  Inminoas 
Tapoar,  though  occupying  countless  millions  of  cubic  miles  of 
space,  are  moved  by  nnknown  forces  like  clouds  before  the 
summer  breeze;  star-mist  is  condensing  into  clusters;  star- 
dusters  are  forming  into  suns ;  streams  and  clusters  of  minor 
orbs  are  swayed  by  unknown  attractive  energies ;  and  primary 
suns,  singly  or  in  systems,  are  pursuing  their  stately  path 
through  spacer  rejoicing  as  giants  to  run  their  course,  extending 
on  all  sides  the  mighty  arm  of  their  attraction,  gathering  from 


ever  new  r^ons  of  space  supplies  of  motive  energy,  to  be 
transformed  into  the  various  forms  of  force, — flight,  and  heat, 
and  electricity, — ^and  distributed  in  lavish  abundance  to  the 
worlds  which  circle  round  them. 

Truly  may  I  say,  in  conclusion,  that  whether  we  regard  its 
vast  extent,  or  its  infinite  variety,  or  the  amazing  vitality - 
which  pervades  its  eveiy  portion,  the  sidereal  system  is,  of  aU 
the  subjects  man  can  study,  the  most  imposing  and  the  most  stu- 
pendous. It  IS  as  a  book  full  of  mighty  problems,— of  problems 
which  are  as  yet  almost  untouched  by  man,  of  problems  which 
it  might  seem  hopeless  for  him  to  attempt  to  solve.  But  those 
problems  are  given  to  him  for  solution,  and  he  wiU  solve  them, 
whenever  he  dares  attempt  to  decipher  aright  the  records  of 
that  wondrous  volumc-^Xree^ttre  before  the  Boyal  IngtUtUion, 


ADDITIONS  TO  THE  MBNAGEBIE  OF  THE  ZOOLOGICAL  GABDENS,  REGENTS  PARK. 

From  May  22nd  to  June  ^th^  1870. 


1  Wbite-baoked   Piping  Crow  (Gymnorhlna  lea- 

oonotft) 
1  Nsked'throated    Bdl    Bixd    (Chasmoiliynohns 

nndloollis) 
1  White-onsted  Toosooa  (Corytlialx  albo-cristatft 

7  Diifx68]ie'BWaxbillB(EttteldaDiifre6nii)  

1  Bed  WazbiU(EstreldA  minima)  

5  Long-tailed  Weaver  Birds  (Chen  progne) 

a  Bed-Bhooldeved  Weaver  Btid8(Eiq^eeies  axillaris) 

2  Common-oiowiied  Pigeons  (Goora  ooronata)  ^  $ 

2  Bed-tailed  I^nohesCEatroldAbelU) 

1  Tarrell's  CoraBflow  (Crax  canmonlata)  $ 

1  Basor-billed  Ciira880w(Paiixt  mitu)  ^   

1  Globose  Cmrasaow  (Crax  globioera)  9 

1  Solater^B  CiiTa880w;(Crax  Solateri)  f  

1  Prinee  Albert's  Comssow  (Crax  Albert!)  $     

2  Cinefeons  Se»-EaglM  (HaliaStos  aUnoilla) 

1  Spotted  lohneomon  (Herpestes  amopuiotatiis  ^ 

8  Boif  Laughing  Kingfishers  (Daoelo  oenrina)*   ... 

2  Common  Partridges  (Perdix  oinerea) 

10  Summer  Duoks  (Aix  sponsa)   

2  Bed-breasted  Gaons  (Penelope  pileata) 

1  Grey  lohnenmon  (Herpestes  grisena) 

1  Bafos-neoked  Wallaby  (Halmatnms  mfioollis)  ... 

1  Eyed  lixard  (Laoerta  ooellata)    

1  Turnstone  (Strepsiloe  interpxes) 

1  Whimbrel  (Fnmenins  phoeopns) 

1  Common  Otter  (Lntra  vulgaris)  

1  Tiger  (Felis  tigris)    

1  Markhoor  (Capra  megaoeros)  

1  Ashy-blaok  Ape  (MaoaooB  ocreatos)  

1  Marsh  lohneamon  (Herpestes  paladoens) 

2  Great  Eagle  Owls  (Bubo  manmns) 

1  Common  Wolf  (Canis  Inpns)   

1  Booted  Eagle  (Aqnila  peunata)  

2  PSke(E80xlacinB) 

1  Slender-billed  Cockatoo  (LioonetiB  tennirostris) . . . 
1  Senegal  Tonraoon  (Corythaix  persa)  

1  Marsh  Ichneomon  (Herpestes  palodosos) 

A  CoUeotion  of  Marine  Animals 

2  Common  Tmmpeters  (Psophia  orepitana) 

1  Yellow  Snake  (Chilobothrns  InomAtaB) 

2  Peacock  Pheasants  (Polypleotron  chinijaiB)  

3  Java  Sparrows  (Padda  oryzivora)  

2  Spotted-sided  Inches  ( Annadnia  lathanii)   

1  Macaqae  Monkey  (MaoAons  cynomolgos) 

1  King  Parrakeet  ( AproBmiotns  scapnlatns) 

1  Common  Blue  Bird  (Sislia  Wilsonii) 

1  Sun  Bird  (Eoiypyga  helias) 


Ooontiy. 


South  Australia  ... 


BzasU 


South  Amerioa 

Natal 

West  A£rioa 

South  Africa 

Ditto 

NewGtiinea 

Anstralift 

South  Amerioa 

Tropical  Amerioa. . . 

Hondoras 

South  America 

Braxa    

Europe 

Bengal  

North  Australia  ... 
British  iBlands 

Sonth  America 

India 

New  South  Wales.. 

South  Europe 

Eorope 

Ditto 

BritiBh  Islands 

Eastern 


Howohtaised. 


Celebes' 

South  Africa 

Southern  Spain    ... 

Ditto 

Ditto 

BritishFreshWaters 
South  Australia  ... 

West  Africa 

South  Africa    

British  Seas ..» 

Demerara 

Jamaica 


Java 

Australia 

India 

New  South  Wales 


Presented  by  J.  F.  Blackmoce,  Esq. 

Pnrdhased 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto .% 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Presented  by  the  Hon.  A.C.  Littleton,  BJ7 

Purchased 

Ditto 

Presented  by  Miss  C.Poddiok  

Hatched  in  the  Gardens 

Purchased 

Presented  by  Captain  Croaier    

Presented  by  G.  M.  Boberts,  Esq 

Presented  by  Wm.  Tait,  Esq.    

Ditto 

Ditto 

Presented  by  Captain  De  Winton,  F.Z.S. 

Presented  by  C.  A.  GoodfeIlow,E8q 

Bom  in  the  Menagerie   

Purchased 

Ditto 

Deposited  by  Major  Howard  Irby    

Ditto 

Presented  by  Major  Howard  Irby 

Presented  by  A.  G.  E'emp,  Esq.,  F.Z.S. 

Presented  by  Mrs.  Fred.  Taplin 

Purchased 

Ditto 

Ditto 

Presented  by  Captain  F.  A.  Ball 

Presented  by  Joseph  Smith,  Esq 

Hatched  intheGfodens 

Purchased 

Ditto 

Deposited  by  F.  C.  Webb,  Esq. 

Presented  by  Mrs.  A.  Hughes   

Hatched  in  the  Gkffdens 

Ditto 


Whan  piMad  ia  Oardrat. 


Parrot-house 
Ditto 


Western 

Parrot-house 

Ditto 

vTOSusni 

Ditto 

Ditto 

Psrrot-hoQse 

Eastern  Aviary 

Ditto 

Ditto 

Ditto 

Ditto 

Eagles'  Aviary 

Small  M^mmni  HoQSe 

Western  Aviary 

Pheasaatry 

North  Pond 

Eastern  Aviary 

Small  Mammal  Honse 

Kangaroo-sheds 

Beptilo-hooae. 

Fidi-house 

Ditto 

Otter'B  Pond 

Camiyora-dens 

Goat-sheds 

Monkey-house 

Small  Mammal  Honse 

Owl's  Ayiary 

Small  Mammal  Honse 

Eagles'  Ariary 

Fidi-house 

Parrot-house 

Western  Aviary 

Small  Mammal  Honse 

Fiah-house 

Eastern  Aviary 

Beptilo-house 

Pheasaatry 

Parrot-house 

Ditto 

Monkey-house 

Parrot-house 

Western  Aviary 

Ditto 


i  Mala. 


9  Famala. 


Microsoopio  Crystals  in  Gems. — ^In  connection  with  the  excellent 
paper  which  Mr.  Sorby  some  time  since  communicated  to  the  Monthly 
Microscopical  Journal,  we  would  call  attention  to  a  very  instructive 
memoir  which,  though  it  was  read  nearly  twelve  months  since  before 
the  Philadelplda  Academy  of  Natural  Sciences,  has  only  recently  been 


*  ITarar  prarionafy  axhibitad. 

published,  and  unfortunately,  too,  without  figures,  if  we  may  judge 
from  tiie  proof-sheets  which  have  reached  us.  In  a  previous  paper 
the  author  describes  his  observations  on  Garnets.  In  this  he  remarks 
on  the  microscopic  structure  of  Sapphire,  Garnets,  Labradorite,  Black 
Felspar,  Baryte,  Amethyst,  and  Bnby. 
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THE  CHEMISTHY  OF  THE  CABBOll  PSOCESfi. 

[CHBOMATE  of  potash,  like  nitrate  of  nlTer,  when 
in  a  pure  atate,  does  not  aofier  any  alteration  nnder 
the  influenoe  of  light ;  but  when  it  is  mixed  with 
organic  matter  the  case  is  different.  If,  for  example, 
a  sheet  of  paper  be  washed  with  a  sohitbn  of  bichromate  of 
potash,  and  exposed  to  lighf,  the  paper  changes  colour,  thA^by 
indisating  that  bichromate,  in  contact  with  paper,  is  liable  to 
deoomposition  by  solar  action.  A  mixture  of  gelatine  and 
bichromate  of  potash  is  susceptible  of  change,  by  the  action  of 
lights  from  a  state  of  solubiHty  in  warm  water  to  a  state  of 
insolubility.  This  fact  consitutes  the  basis  of  carbon  printing, 
and  on  that  account  alone  the  nature  of  the  action  which  pro- 
duces this  result  well  deserves  to  be  carefully  studied.  But  its 
importance  is  greatly  increased  by  the  eircnmstanee  that  the 
action  of  light  upon  bichromated  gelatine  is  not  limited  to  the 
rendering  of  the  gelatine  insoluble,  but  is  attended  by  several 
other  changes,  which  can  be  made,  and  are  made,  subserrient 
to  the  prodaction  of  pictures  in  a  great  variety  of  ways ; 
indeed,  I  know  of  no  photo-chemical  action  so  prolific  of  pho- 
tographic processes  as  that  which  takes  place  between  the 
salts  of  chromic  acid  and  gelatine  and  other  analogous  sub- 
stances. 

When  I  first  applied  myself  to  carbon  printing,  the  nature 
of  the  chemical  change,  in  virtue  of  which  the  gelatine  becomes 
converted  from  a  condition  of  solubiHty  into  one  of  insolubility, 
was  not  nndenioodi  and  the  obscurity  which  then  prevailed 
with  regard  to  it  very  greatly  increased  the  difficulties  inherent 
to  the  process ;  in  fact,  if  I  had  not,  at  an  early  stage  of  my 
experimentfli  possessed'  myself  of  this  key  to  the  cause  of  the 
many  irregularities  which  attended  the  process,  I  think  I  should 
have  entirely  failed  to  .make  it  practicable.  It  was  quite 
eBseniial,  in  order  to  make  the  process  practically  successful, 
that  the  means  of  making  the  gelatine  tissue  uniformly  sen* 
eitiue  and  invariably  and  freely  soluble  before  exposure  to  light 
should  be  understood  and  under  control ;  and  to  this  end  the 
chemistry  of  the  process  required  to  be  known.  At  the  outset 
of  my  experiments,  I  found  that  my  sheets  of  bichromated 
gelatine  were  liable  and  apt  to  become  totally  insoluble  during 
the  process  of  drying.  When  all  the  sheets  of  tissue  prepared 
with  one  kind  of  gelatine  or  with  one  kind  of  colour  were 
soluble,  whih)  those  prepared  with  a  different  kind  of  gelatine, 
or  with  a  different  colour,  were  insoluble,  there  was,  to  some 
extent,  a  tangible  cause  for  the  difference  of  result ;  and  one 
could  escspe  from  this  difficulty  by  using  that  kind  of  gelatine 
and  those  colours  which  had  been  proved,  by  experiment  to  be 
compatible  with  a  soluble  condition  of  the  tissue.  But  it 
was  far  from  being  satisfactory  to  work  in  this  blindfold  sort 
of  manner*  It  restricted  one  very  annqyingly  in  the  use  of 
materials,  and  even  with  every  care  there  were  puzzling  irre- 
gularities and  frequent  failures ;  often  sheets  which  had  been 
prepared  exactly  alike,  with  the  same  gelatine  mixture  and  in 
a  precisely  simitar  manner  in  every  respect,  would  greatly  differ 
in  solubility :  some  would  be  freely  soluble,  while  others  were 
totally  insoluble.  In  this  case  it  was  of  course  obvious  that 
there  must  have  been  some  difference  in  the  drcwmitaneee  under 
which  the  dlfierent  sheets  were  pr^ared  or  dried  to  account  for 
this  difference  in  their  condition  as  to  solubility ;  for  "  nothing 
comes  out  of  nothing."  Accordingly,  upon  careful  examination, 
I  found  that,  so  long  as  the  sheets  were  wet,  a  change,  similar 
to  the  change  whi^  light  produces,  was  gradually  going  on, 
and  that  this  change  became  comparatively  rapid  when  the 
sheets  nearly  approached  to  dryness;  and  I  also  found  that 
heat  accelerated  the  decomposition,  which  finally  resulted  in 
the  sheets  becoming  insoluUe,  and  that  if  soluble  sheets  were 
kept  in  a  perfectly  dry  atmosphere  their  becoming  insoluble 
was  greatly  retarded. 

These  observations  aided  me  to  a  very  large  extent.  Knowing 
thus  much  of  the  conditions  under  which  the  tissue  became  in- 


soluble, I  could  generally  so  manage  the  drying  as  to  be  able  to 
rely  upon  the  aolnbility  of  my  tisEsne.  Still  there  were  times 
when,  without  apparent  canse,  the  tissue  would  be  insoIoUe  as 
soon  as  dry ;  moreover,  it  was  not  always  alike  in  senstfMTenats; 
not  nnfrequently  it  would  be  superficially  insoluble;  that  is  to 
say,  the  exterior  surfiaee,  to  an  almost  inappreciable  depth, 
would  be  insoluble,  giring  the  pictures  produced  from  it  a  tinted 
appearance,  as  if  tiiey  had  been  printed  upon  old,  discoloured 
silvered  paper.  These  irregularities  led  me  to  endeavour  to 
i  discover  the  nature  of  the  reaction  which  determined  the  forma- 
tion of  the  insoluble  gelatine  compound.  In  this  research  I 
was  guided  by  the  knowledge  that  chromic  acid  and  soluble 
chromates  and  bichromates  are  very  easily  decomposed  by  sab- 
stances  having  an  affinity  for  oxygen,  such  subdiances  taking 
oxygen  from  the  acid,  and  reducing  it  to  a  lower  state  of  oxida- 
tion, and,  when  the  reduction  is  complete,  changing  the  cha- 
racter of  the  chrome  compoand  from  that  dT  an  acid  to  that  of 
a  base.  This  metamorphosis  is  readily  produced  by  the  action 
of  oxalic,  tartaric,  and  citric  adds,  and  by  various  other  sub- 
stances. In  the  case  of  chromic  acid  and  bichromate  of  am- 
monia, heat  alone  is  sufficient  to  cause  the  evolution  of  that 
portion  of  oxygen  which  it  holds  so  feebly,  and  the  possession 
of  which  constitutes  it  an  acid,  and  the  loss  of  which  desfcBoys 
its  acid  character,  reducing  it  to  the  condition  of  a  base.  I 
was  also  acquainted  with  tiie  fact  that.'gelatilie  eaters  mtp  com- 
bination, and  forms  insoluble  compounds  with  eertetn'metaUic 
oxides;  and  I  hence  thought  it  not  improbable  ^oi  the 
insoluble  gelatine  compound,  with  which  I  had  been  dealing  in 
the  carbon  process,  might  possibly  be  a  combination  of  gelaline 
with  reduced  chromic  acid — that  w  to  say,  of  gelataas  with 
chromic  oxide,  or  with  a  salt  having  ehTOmio  oxide  far  its  base. 
I  accordingly  tried  the  effect  of  adding  such  a  salt  to  a  solu- 
tion of  gelatine,  and  I  found  that,  under  Its  action,  a  hot  solu- 
tion of  gelatine  presently  solidified  to  a  firm  jelly,  which  could 
not  be  reliquified  by  further  heating,  and  which  was  totally  in- 
soluble in  hot  water.  This  experiment  ikrew  great  hght  upon 
the  chemistry  of  the  process,  and  it,  togetiier  with  otiier  obser- 
vations, led  roe  to  the  conclusion  that  gelaUne,  aided  by  light, 
reduces  the  chromic  acid  of  the  bidbramaie  to  a  lower  state  of 
oxidation,  and  then  enters  into  oontfaination  with  ti  «ompo«nd 
of  chromic  oxide  produced  by  the  mutual  decomposition  of  the 
chromic  acid  and  gelatine,  the  consequence  being  the  ibrmatioa 
of  the  leather-like  substance  with  which  we  are  now  so  familiar 
in  carbon  printing.  Incidental  to  these  changes  a  portion  of 
gelatine  is  decomposed,  and  csnrbonic  acid,  and  ptobably  also 
an  organic  add  are  produced. 

I  found  the  addition  of  sugar  to  the  mixture  of  gelatine  and 
colour  to  favour  the  reduction  of  the  chromic  acid;  and  I  think 
it  not  improbable  that,  when  sugar  forms  one  o£  the  compo- 
nents t)f  t^e  tissue,  it,  rather  than  the  gelatme,  may  appropriate 
the  oxygen  of  the  chromic  acid,  and  in  that  case  saeoharic  or 
oxalic  add  would  probably  be  formed. 

According  to  my  experience,  neither  glucose  nor  glycerine 
can  be  advantageously  snbstitiftted  for  sugar  in  the  mixture  of 
gelatine  and  colour;  both  tend  to  induce  iaaolnbility,  or  to 
greatly  retard  solubility.  GHyoerine  has  a  r&rj  peoaliar 
action. 

I  found  that  the  chromo-gdatine  compound  was  sduUs  in 
solution  of  chloride  of  lime  a^  in  penixide  of  hydrogen. 

After  ascertaining  these  facts,  the  oanses  of  nuuiy  fsilares 
were  apparent,  and  the  proper  remedies  could  be  applied ;  for 
example,  that  most  embarrassing  difficult  which  T  have  men- 
tioned of  the  sheets  of  tissue  being  supei^dally  decomposed  in 
process  of  drying,  and  producing  tinted  pictures,  was  com- 
pletely obviated  by  placing  a  smaU  quantity  of  ohlortde  of  Hme 
(bleaching-powder)  on  the  floor  of  the  room  in  which  the  tissue 
was  dried.  Knowing  the  rationale  of  the  process,  this  remedy 
naturally  anggestad  itself,  but  without  that  knowledge  the  dif- 
ficulty would  have  remained. 

Acquaintance  with  the  diemioal  prindple  span  whish  the 
conversion  of  gelatine  from  a  soluble  to  an  insohible  eonditiaB 
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depencM^eiiaJblfid  me  to  calcolate  the  effeoi  of  diferent  pig- 
ments,'and'  of.  impnritieB  in  the  yarioos  materials  employed; 
and  where  these  were,  of  a  nature  to  prejadice  the  saceess  of 
the  proeesB*.  either  to  nentralize  their  effect  hj  sniiable  addi- 
tliHUi^  or»  where  that  could  not  be  done,  to  discard  the  nnsnit* 
able  materials. 

In  a  thonaand  wajs  I  was  assisted  by  a  knowledge  of  the 
chemistry  of  the  process,  and  I  have  no  doubt  the  facts  I 
elicited  respecting  it  may  be  usefully  applied  to  other  kindred 
processes. 

Before  dosing  these  remarks,  I  should  like  ta  say  a  few  words 
with  reference  to  the  discovery  of  carbon  printing.  In  the  paper 
which  I  read  before  the  Photographic  Society  six  years  ago,  I  attri- 
buted the  dMcovwff  or  rather  the  inveniion,  of  carbon  printing 
to  Mr.  Ponton.  I  think  that  was  a  mistake.  Undoubtedly 
Mr.  Ponton  was  the  first  to  suggest  and  show  the  application 
of  bichromate  of  potash  to  the  parposes  of  photograj^y,  but  I 
believe  he  did  not  propose  to  apply  it  as  a  means  of  photo- 
graphic printing  tn  carbon.  It  is,,  I  think,  indinpntable  that 
this  idea  was  the  conception  of  M.  Poitevin,  one  of  the  most 
laborious  and  original  of  all  the  pioneers  of  photographic  pro- 
gress... I  take  this  opportunity  of  correcting  my  error,  and  in 
doing  so  I  feel  much  pleasure  in  acknowledging  my  obligation 
to  M..PoiteTin  as  the  originator  of  \^iQ  fundamefiiial  idea  of 
carbcm  printing.  It  was  a  true  invention,  not  a  discovery ; 
there  is  a  wide  difference.  A  discovery  may  be  no  more  than 
a  happy  accident;  but  an  invention,  is  an  act  of  imagination, 
and  places  a  man  in  fellowship  with  the  greatest  of  his  kind. — 
The  JPhotogra^hic  Joumai^ 


THE  EFFECT  OF  POWERFUL  MAGKBT8  ON  MAN 
AND  THE.  LOWBB  ANIMALS  AND  Mi  ANTS. 

nt  90BN  YANftUIT,  MLD,, 

IkOi  ffmrgwn  osnd  Brwet  Lievtenwit'Oolontl,  U,8.  Arm^,  Ban 

FraneisGo; 

Iv  Thjuoe  P.AJ1X8;— Pabx  L. 

attention  was  first  particularly  directed  to  the 
subject  of  this  communication  in  the  winter  of  1866, 
when  I  observed  that  a  small,  magnetized  steel  rod, 
the  ends  of  which  were  finely  pointed,  if  brought 
carefully  in  contact  with  an  exquisitely-sensitive  blister,  that- 
had  been  accidentally  produced  on  one  of  my  fingers  by  pinch- 
^8  it>  gave  rise,  when  the  southward  pole  was  applied,  to  a 
momentary  sharp  sensation,  and  seemed  to  cause  *the  blister 
to  be  more  painful  fiiUae  the  magnet  was  removed.  When  the 
northward  pole  was  used  in  the  same  way,  no  sensation  could 
be  felt  at  the-mbmeot  of  contact,  and  after  removal  the  origi- 
nal pain  remarkably  flofasided.  Strack  by  this  phenomesen, 
and  yet-  almost  d6aibtiBg  mjown*  seasations,  I' proceeded  to 
inquire  if  it  were  possible  to  recognize  a  difference  between  the 
two  ends  of  the  magnet  by  menns  of.  some  organ  peculiarly 
sensitive  in  it&  normal  condition.  On  trial,  I  found  that  the 
conjunctival  membrane  of  the  eye  would  indicate  by  the  feeing 
which  pole  it  was  touched  with.  I  could  lay  with  care  the 
shavpened  northward  end  of  the  magnetic  rod  on  that  mem- 
brane without  pain  or  winking;  but  the  instant  the  southward 
pole  was  applied,  no  matter  with  how  much  delicacy^  there  was 
a  sharp  sensation  and  an  involuntary  slight  closing  of  the  eye- 
lid. The  effidct  was  faint,  but  plain.  This  experimoxt  was 
repeated  on  the  eye  of  another  person,  the  same  day,  with 
similar  results.  •  After  this  I  made  mrmerous  experiments  with 
magnets  of  dlBerent  forms  and  powers  (though  not  at  any  time 
with  very  lafge;  ones)  applied  to  various  parts  of  the  body, 
and  thovq^t  I  observed  a  definite  set  of  symptoms  arise  after 
every  application  in  the  same. manner  to  a  given  part,  pro- 
vided sufficient  lime  had  elapsed  between  the  applications  for 


the  organ  to  resnme  its  ordinary  state.  Finally,  I  became 
convinced  of  the  genuineness  of  the  phenomena,  ttiact  they 
were  not  to  be  attributed  to  the  imagination,  and  that  they 
were  as  regular  in  their  occurrence  and  quite  ar  peisistentas 
those  following  the  adminstration  of  any  medical  substance. 
But  to  produce  this  conviction  in  others,  and  especially  to*  give 
assurance  to  the  broad  statement  that  maffnetiam  has  power  ta 
affect  the  funcHona  of  living  beings,  it  was  very  desirable  to  get 
some  demonstrative  evidence  that  might  bb  apparent  to  any 
person,  whether  sensitive  or  not,  and  to  a  number  of  x>er8on8  at 
the  same  time,  and  that  should  not  depend  entirely  on*  testi- 
mony ;  in  other  words,  it  was  necessary  to  establish  the  fact 
by  tiie  same  kind  of  evidence  that  establishes  any  scientific 
fact.  This,  I  believe,  I  have  succeeded  in  doing;  and  I  offer 
the  following  typical  experiments,  which  can  easily  be  repeated, 
as. the  proof. 

Experiments,  upon  Vegetables. — 1.  I  took  for  experiment 
three  small  flourishing  tulips  (Tnlipa  gesnetnana)  in  fiill  bloom, 
flowers  red,  growing  in  the  same  pot  within  four  inches  of  each 
other.  These  plants,  which  I  shall  designate  as  A,  B,  0,  were 
about  equally  vigorous,  almost  exactly  of  the  same  size,  and 
were  watered  and  kept  in  a  light  room  at  a  genial  temperature. 
If  there  was  any  advantage  in  vigour,  it  was  in  favour  of  A. 
By  means  of  a  steel-bar  magnet,  capable  of  lifting  with  one 
pole  about  an  ounce  of  iron,  I  applied  Boreal  {-{•)  magnetism — 
the  southward  end — to  tulip  A,  drawing  the  pole  riowly  from 
the  surface  of  the  soil  in  the  pot  to  the  top  of  the  plant. along 
the  stalk  and  larger  leaves,  and  repeating  tfaid-  manceavra.  for 
about  three  mtnutes.  I  then  made  a  simiiair"  movement  over 
tulip  B,  but  substituted  Austral  (~)  magneAimi — ^Ike  north- 
ward end — for  that  first  used.  TaUp  0  was-  left  untouehed. 
Almost  immediately  there  was  a  contraction  or  shrivelling  of 
the' petals  visible  in  both  of  the  plants  touched,  bbt  especially 
in  A.  Soon,  however,  the  contraction  disappeared  froia  B;  while 
in  A  it  continued  unabated.  About*  twelve  hours  afterwards 
I  placed  a  small  straight  magnet,  some  fbnr  inohea  long  by 
one-sixth  of  anr  inch  in*  diameter,  so  that  ita  -f-  pole  iwting 
against  the  scape  of  A,  and  its  -^  pole  against*  that  of  B, 
should  keep  up  the  same  kind  of  magnetio  aetion  as  first 
applied;'  and  the  instrument  was  left'  in  this  situation  for 
thirtysiz  hours. 

At  the  end  of  that  time  the  flower  of  A  was'  very  much 
withered  and  evidently  dying,  the  leaves  of  the  plant  were 
curled,  the  healthy  gpreen  colour  was  faded,  and  the  whole  had 
a  declining  aspect.  The  fiower  and  leaves  of  B,  on  the  con- 
trary, looked  equally  as  fresh  and  of  as  good  colour  as  those  of 
G,  which  were  untouched  by  the  magnet ;  and  even,  I  think, 
the  fiower  was  more  expanded  and  the  red  of  a  deeper  shade. 
After  about*  eighty  hours  from  the  beginning  of  the  experiment 
Uie  fiower  of  A  i^as  quite  dried  up,  while  that  of  B,  though 
more  shrivelled  than  0,  was  far  less  withered' than  A.  The 
green  leaves  of-  B  appeared  just  as  healthy  as^  those  of  C, 
but  the  leaves  of  A  were  more  than  ever*  curled  and 
pale. 

2.  I  applied  Boreal  (+)  magnetism,;  by  means  of  the  same 
magnet  used  in  the  first  experiment,  to  stem  and  flowers — red — 
of  a  small,  thriving  geranium  (Pelargonium  zonaU),  The 
instrument  was  drawn  slowly,  for  about  two  minuteSf  upwards, 
from,  two  inches  above  the  soil  in  the  pot j  along  the  stem  to  the 
top  of  the  umbel,  a  distance  of,  say,  six  indbee.  Tbe  petals 
immediately  contracted,  their  edges  curled,  the  oolear  became 
paler,  and  their  perfame  was  momentarily  exoited;  but,  in 
Hiree  orfbnr  minutes  after  the  application  ceased,  the  flowers 
were  temporarily  expanded  more  than  in  the  b^inning,  and 
the  colour  was  brighter.  In  four  or  five  hours  the  flowers  were 
plainly  withering,  and  in  24  hours  the  petals  were  quite  con- 
trasted and  a  number  of  them  had' fallen  off.  The  large  green 
leaves  also  appeared  as  if  they  had  been  slightly  fh>i^-bitten. 
Two  days  after  the  above,  this  geranium,  to  which  I  had  in  the 
interim  several  times  applied  the  same  +  magnetnm,  seemed 
actually    invigorated    by  it,    and    began    putting    out    new 
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leavesy  ihiii  aeenung  to  have   become   aconttomed   to   the 
inflaenoea 

3.  At  the  Bame  time,  by  Hbe  same  means  used  in  tbe  last 
experiment,  and  in  a  like  manner,  I  applied  Audrcd  (— )  mag- 
netism— the  nortbward  end  of  tbe  magnet — to  a  yerbena-plant 
(F.  avhhtia)  in  flower.  While  the  magnet  was  tonohtng  the 
plant  there  was  little,  if  any,  contraction  of  the  petals,  bat  one 
minnte  afterward  they  were  cnrled,  and  this  persisted  a  con- 
siderable time.  In  four  or  fire  hours  the  flowers  showed  signs 
of  reviving,  and,  at  the  end  of  24  hoars,  thoagh  not  as  perfect 
as  at  first,  they  presented  a  tolerably  fresh  aippearance.  The 
green  leaves  retained  their  nsaal  colour  and  form  pretty  well. 
Two  days  afterward  the  whole  plant  looked  feeble ;  the  flowers 
gradaally  faded  and  fell  before  their  normal  time.  I  then 
applied  +  magnetism  to  the  stalk  and  to  some  buds,  and  this 
seemed  to  infuse,  temporarily  at  least,  new  vigour,  and  I  could 
see  the  buds  $Ug7Uly  expand  in  a  few  minxUes. — The  {American) 
JowmoU  of  Psychological  Medicine, 


IS  ANY  KNOWLEDGE  USELESS  P 
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is  well  known  that  elm  trees,  as  well  as  apple  trees, 
in  certain  localities  in  the  United  States,  are  some- 
times eaten  almost  bare  by  that  common  looping 
caterpillar  called  the  canker-worm ;  and  that  tiiese 
worms  have  been  checked  and  controlled  by  those  who  are 
acquainted  with  their  peculiar  habits,  by  fastening  leaden 
troughs  of  oil  round  the  butts  of  the  trees.  Like  the  larvss  of 
many  other  moths,  this  worm  buries  itself  under  the  ground 
to  change  into  the  pupa  state ;  but,  unlike  the  great  majority 
of  moths,  the  perfect  male  has  wings,  and  the  perfect  female 
has  no  wings  at  all,  and  is  therefore  compelled  to  crawl  up 
the  trunks  of  the  trees  to  deposit  her  eggs,  instead  of  flying 
on  to  the  trees,  as  almost  all  other  insects  have  the  power  of 
doing  when  in  a  perfect  state.  Hence  the  philosophy  of  the 
practice  above  alluded  to,  which  depends  for  its  efficacy  on  this 
trait  in  the  natural  history  of  the  canker-worm.  Not  very 
long  ago,  the  elm  trees  which  ornament  the  city  of  Baltimore 
were  attacked  by  a  larva  that  stripped  them  bare.  Supposing 
it  to  be  the  notorious  canker-worm,  the  corporate  auUiorities 
spent  a  good  many  hundred  dollars  in  fixing  leaden  troughs 
filled  with  oil,  after  the  most  approved  fashion  round  their 
trees.  They  might  just  as  well  have  built  a  tight  board  fence 
round  a  corn-field  to  keep  out  the  crows  and  blackbirds.  The 
insect  that  was  afflicting  their  trees  was  not  the  canker-worm, 
but  the  larva  of  a  beetle  (Goleruca  calmarieiMia)  imported  by 
some  chance  or  other  from  Enrepe,  where  it  often  strips  the 
elm  trees  in  the  same  way ;  and,  unfortunately  for  the  City 
Fathers  of  Baltimore,  the  female  of  this  beetle  has  wings,  and 
was  not  in  the  least  inconvenienced  by  the  oil  troughs.  A  little 
time  spent  in  investigating  the  habits  of  this  beetle  would 
have  s4ved  them  all  their  trouble. 

A  similar  instance  of  just  such  entomological  folly  oocnrred 
a  couple  of  years  ago  in  Soathem  Illinois.  A  certain  firoit- 
grower  in  Union  coun^,  for  lack  of  a  proper  knowledge  of  the 
habits  of  that  little  pest,  the  Curoulio,  took  it  into  his  head 
that  this  insect  had  no  wings  and  could  not  fly,  and  that  it 
could  only  reach  the  firait  in  consequence,  by  climbing  up  the 
tree.  Hence  he  very  sapiently  went  to  work  and  fixed  a  band 
of  wool  around  every  tree  in  a  large  orchard  containing  about 
10,000.  Now,  as  tiie  Ourculio  has  ample  wings,  and  can  fly 
with  the  greatest  ease,  this  procedure  was  of  no  earthly  use  in 
protecting  this  worthy  frait-cprower's  peaches.  He  might  just 
as  well  have  wrapped  the  wool  round  his  stove-pipe  imder  the 
delusive  idea  that  he  coold  thereby  keep  the  flies  and  mosquitoes 
oat  of  his  hoase. 

There  is  a  small  timber-boring  beetle — called  LimeoByloM 
namUf  or,  in  Euglish,  the  Naval  Timber-pest — which  is  very 


common  in  the  oak  forests  of  the  north  of  Earope,  and  occa- 
sionally occurs  in  such  numbers  in  the  Swedish  and  French 
dockyards  as  to  do  a  prodigious  amount  of  damage.  Aboat 
one  hundred  years  agO  the  Swedish  Government  foand  oat  that 
this  insect  was  doing  millions  of  dollars'  worth  of  damage  in 
their  dockyards  by  boring  the  timber  full  of  holes,  so  that  if  it 
had  been  pat  into  a  ship,  it  would  have  let  the  water  in  like  a 
sieve.  The  Swedish  Government  concluded  that  it  wooldnt 
answer  to  have  such  a  heavy  annual  loss ;  and  they  did  the  rery 
wisest  thing  that  they  possibly  could  have  done.  They  applied 
to  the  celebrated  Linnasus — the  father  of  the  science  of  ento- 
mology— ^though  to  many,  perhaps,  he  is  only  known  as  a  great 
botanist.  Linnsdus  took  the  matter  in  hand ;  and,  having  in- 
vestigated the  habits  of  the  insect,  discovered  that  it  came  oat 
of  the  timber  in  the  perfect  or  winged  state  in  one  particular 
month  only  (June),  when  it  flew  around,  paired,  laid  its  eggs  on 
any  oak  timber  to  which  it  had  access,  and  shortly  afterwards 
perished.  So  he  said  to  the  Swedish  Qovemment :  **  Gentle- 
men, all  you  have  to  do  is  to  sink  all  yonr  oak  timber  under 
water  during  the  month  of  Jane,  so  that  the  female  beetle  may 
not  be  able  to  deposit  her  egg»  on  it ;  and  yoa  wiH  be  no  more 
troubled  for  a  great  many  years  to  come  with  Lmeaoylon  navale." 
The  (rovemment  did  so ;  and  the  result  was  just  what  Linnsdus 
had  predicted.  Dr.  Harris  informs  us  that,  not  very  long  after- 
wards, the  insect  occurred  in  similar  profusion  in  a  French  dock- 
yard ;  and  although  a  naval  officer,  who  was  also  a  good  ento- 
mologist, suggested  the  Linnssan  remedy  to  the  authorities, 
they  neglected  to  apply  it — ^having,  perhaps,  the  common  nn- 
faith  in  science,  and  thinking,  wiUi  the  vulgar,  that  the  study 
of  bugs  was  iJl  a  humbug.  As  might  have  been  expected, 
they  reaped  the  reward  of  their  ignorance,  and  suffered  an  im- 
mense amount  of  valuable  timber  to  be  destroyed  by  this  insect, 
which  might  just  as  well  have  been  saved. 

Snch  instances  might  be  multiplied  ad  infinitum,  but  we 
forbear,  and  take  consolation  in  the  fact  that  a  new  era  is 
dawning.  There  were  men  who  had  no  faith  in  Fulton  and  his 
steamboat.  There  were  men  who  had  no  faith  in  Morse  and 
his  electric  telegraph.  There  were  men  who  had  no  faith  in 
Stephenson  and  his  locomotive.  But  if  Fulton,  and  Morse,  and 
Stephenson  had  themselves  had  no  faith,  or  had  suffered  them- 
selves to  be  laughed  down  by  the  criticisms  of  the  would-be 
wits  and  can't-be  philosophers,  the  world  would  not  now  be 
where  it  Ib,  The  law  of  the  age  is  progress.  "  Tbe  point  that 
yesterday  was  lost  in  the  dim  far-away  distance  becomes  our 
goal  to-day,  and  will  be  our  starting-point  to-morrow." — 
The  American  Entomologist  and  Boianui, 


A  DWABF  LARKSPUR. 


|E  dare  say  our  readers  will  excuse  oar  introduong  to 
their  notice  another  of  the  plants  from  Messrs.  Dick 
Raddyffe  A  Co.'s  nurseries,  as  the  plant  is  one  which 
we  fed  sure  is  destined  to  become  a  favourite.  It  is 
(see  flgure  on  opposite  page)  a  variety  of  De^himmm  eonsoUda 
(the  stock-flowerod  larkq>ar).  It  forms  a  pretty  bush  of 
innumeraUe  branches,  resembling  a  candelabrum  in  form  firom 
the  ground,  and  rises  in  a  symmetrical  pyramid  to  the  height 
and  breadth  of  1  ft.  The  flowers  are  weU  filled,  and  hang  in 
elegant,  rich  branches  on  the  candelabra-shaped  faranches,  in 
beautiful  order,  and  continue  in  fuU  blossom  till  late  in  the 
autumn.  The  foUage  adds  much  to  its  rich  effeet;  its  fine 
leaves  cprow  in  compact  form,  principally  on  the  middle  stems, 
graduating  iu  less  dense  masses  towards  the  flowers.  The 
colours,  being  constant^  are  biassed  as  follows : — blackish  bbe, 
violet,  rose,  light  blue,  tricolor,  white.  The  two  first  are  spe- 
cially adapted  for  edgings,  and  may  be  oaed  with  the  best 
result.  The  seed  may  be  sown  equally  well  in  antnmn  or 
spring ;  sown  in  aatamn,  it  produces  stronger  plantsy  whiM 
spring  has  the  advantage  of  a  longer  duration,  lasting  tin  late 
in  the  autumn. 
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Five  Weeks  in  a  Balloon:  a  Voyage  of  ExplorciJtio»  and 
Diecovery  in  Centred  Africa.  From  tlie  French  ofiJuLis 
Yebne.     London :  Chapman  &  Hall.    1870. 

WHEN  Edgar  Allan  Foe  thought  to  satirize  the  amhitiooB 
ideas  of  the  acronants  of  his  time,  he  wrote  his  cele- 
brated storj  of  the  adTentnres  of  one  Hans  Ffaell  in  his 
Toyage  to  Uie  moon.  Foe  graphioallj  described  the  wonderfdl 
scheme  of  the  little  tobacco-loving  Dutchman,  and  detailed  the 
process  by  which  his  balloon  was  mannfactnred  out  of  news- 
papers, and  bj  what  means  its  inflation  was  provided  for. 
Further,  he  gave  an  account  of  the  meteorological  and  other 
phenomena  ezperieneed  bj  Hans  on  his  lunar  voyage ;  and,  at 
last,  he  explained  what  the  terrible  consequence  was  of  his 
coming  within  the  sphere  of  the  moon's  attraction.  The  satire 
was  a  very  perfect  one,  and  the  tale  was  told  with  only  Foe's 
sense  of  humour. 

The  work  entitled  Fiva  WeeJce  in  a  Balloon  is  evidently 
a  work  of  the  same  type  as  that  which  Foe  wrote;  bttt  we 
think  it  lacks  much  of  the  constructive  clevemesi  so  character- 
istic of  that  wonderful  American  genius.  It  is,  we  suppoie,  what 
would  be  called  a  skit  on  both  seionauts  and  Aimmi  tfaveller% 
and  reminds  us  in  some  of  its  passageeof  Thatihi—ff  ii'  wvll-known 
Tremendous  Adventures  of  Major  Chliaih  (TCfrady  Qeoghegan, 
It  recounts  how  a  certain  Dr.  Fergnsson,  bein^  dstorminedl 
to  explore  the  centre  of  Africa,  and  having  a  wholcMDe  honor 
of  the  sufferings  of  men  like  lavingstone,  9^)eke,  and  otheni 
contrived  a  gigantic  balloon  for-tfae  purpose  of^an:  aerial  voyag*- 
over  the  African  country.  The  several  adventarea  of.  the  brave 
doctor  and  his  companions  are  then  cleverly  told ;  and  their  pri- 
vations, attacks  on  the  animals  of  thaoonntry»  aMdJiaii>breadth 
escapes  from  the  savages,  &c.,  maks'SBi  tamumff;tiuff  deaxly 
satirical  on  the  travellers'  tales  wWeh^  some  of  ikm  la—ini 
generation  of  explorers  are  woiit:ter«i]iinlflB  in.  The  iOl 
tions  are  clever  and  nnmezons. 


Water  Analysie  :  A  Practical' VteaiiMs  anr  ihe  MBominaiien  of' 
Potable  Water,  By  J.  Ai^fbeb  Hl^Airsuniv  MLELO.S.,  laie 
Frofessor  of  Chemistry  to  the  Loadam  fintiiatioii ;  eaaL 
Ernest  Thxophbon  Chapman,  Member  of  the  Cdnnoil  of 
the  Chemical  Soeiety.  2nd  Edition,  by  E.  T.  Cha|emL 
London:  Triibner.     1870. 

THIS  work  has,  deservedly  wv  think,  pMiad  thfoog^  a: 
second  edition,  for  it  is  almost  the  only  work  of  its  kind 
available  to  the  hygienist  and  chemist.  The  treatise  ia  eepe^ 
cially  remarkable  as  setting  forth  the  methods  employed  by 
the  authors  for  the  estimation  of  organic  matter  as  compared 
with  the  elaborate  process  adopted  by  Dr.  Frankland — Menrs. 
Chapman  and  Wanklyn  especially  commend  the  uae  of 
Nessler's  test  as  a  means  of  estimating  the  previous  and  sub- 
sequent ammonia  in  water. 

The  present  edition  differs  from  the  former  one  in  several  re- 
spects, the  chief  of  which  are  as  follows : —  Some  remarks  on  the 
Tetration  of  waters,  a  modification  of  the  process  for  the  esti- 
mation of  nitrates,  a  chapter  on  volatile  organic  matter  pieeont 
in  water,  a  method  of  estimating  minute  traces  of  lead,  and 
lastly,  a  chapter  on  the  purification  of  water.  The  latter  is 
useful,  but  it  by  no  means  deals  with  the  question  of  ordinaiy 
domestic  purification  of  water;  and  this  we  think  a  sin  of 
omission  on  Mr.  Chapman's  part.  We  trust  that  the  editor, 
in  the  next  edition,  will  give  the  public  some  idea  of  the  rela- 
tive values  of  the  innumerable  filters  which  are  now  palmed 
off  on  the  public,  each  one  as  the  "  only  filter,"  &e,,  which 
effectually  purifies.  The  subject  is  one  of  great  importance,  in 
a  sanitary  point  of  view. 


Sdenee  for  the  People.    By  Thoicaa  Twchhg,  Y.F.S  JL 
London:  Goodman.    1870. 

THOSE  who  have  the  pleasure  of  Mr.  Twining's  acquaint- 
ance— and  we  presume  he  is  personally  known  to  aU 
who  are  trying  to  improve  the  condition  of  the  working 
man — are  aware  how  much  he  has  devoted  himself  to  the 
development  of  a  scientific  industrial  education  for  the 
masses.  His  economic  museum  at  Twickenham  is  a 
wonderful  condensation  of  representative  articles  of  com- 
mercial and  industrial  interest,  machinery,  and  such  like, 
and  will  well  repay  a  visit  His  latest  effort  in  his  favourite 
direction  consists  in  a  letter  addressed  to  Lord  Henry  Lennox, 
as  chairman  of  the  Society  of  Arts,  on  the  best  methods  of  pro- 
pagating scientific  and  practical  knowledge  among  the  working 
classes.  Sooh  is  the  work  now  before  us.  We  differ  so  mate- 
rially from  the  author  on  many  of  the  pointa  he  discuseee,  that 
it  would  ooenpy  too  much  of  our  space  to  go  into  the  question 
in  theae  pages.  But  in  some  matters  we  are  quite  agreed  with 
him,  and  on  these  we  would  refer  our  readers  to  what  Mr. 
Twining  has  to  say  on  the  subject  of  public  educational  collae- 
tions.  The  chapter  on  this  subject  is  full  of  sound  senee,  and 
displays  a  keen  appreciation  of  the  wants  of  the  people  and  of 
the  best  means  of  conveying  knowledge  through  the  influence 
of  mnsenms.  It  is,  too,  the  result  of  Mr.  Twining^s  wide  ex- 
perience in  the  formation  and  development  of  his  own  excellent 
ooUeetion.     Tout  entier,  this  book  is  a  good  one. 


The  Most  Flora  of  8usme.  By  0.  F.  Siqth.  Pnbliahed  by 
the  Brixton  and^  Susses  Natural  History  Society.     1870. 

VISrraBS  to  Btigfaton  and  ite  neighbourhood,  who  may 
be  endbwed  with  bry  ological  tastes,  will  find  this  list  a  very 
usafnl  one.  It  is  preceded  by  a  general  account  of  the  struc- 
tan  of  tbe  ^np,  which  is,  on  the  whole,  well  and  clearly 
stirtied.  

A^  Gatalogm  of  Britieh  Nmrofiem.  Compiled  by  Bobbss 
McLAaBOiAir,  F.Ii.8.,  See.  Ent  Soc.  The  Eph«nerida  by 
the  Bevw  A.  B.  BASxnri  B.A.  Fublishedby  the  Entomological 
Soeiety  of  LonduL.   London :  Longinana.    1870. 

rthe  catalogue  of  Biiiish  insects  which  that  enterprising 
bad^,  the  Bntomologioal  Society,  pcopoae  to  bring  out»  at  aU 
approaehes  in  completeness  the  excellittt  list  of  Neuroptera 
now  issued.  Zoologists  will  have  reason  to  be  grateful.  It  ia 
not  a  fauna,  giving  the  distribution  of  the  insects  to  which  it 
refers ;  bnb  is  a  list  which,  under  the  heading  of  the  genua  and 
specisa^  givea  an  abbreviated  reference  to  the  various  published 
accounts  of  the  animal,  whether  in  KngKsh  or  fbreign 
periodicals.    Its  index  is  brief  and  well  arranged. 


Biology  versus  Theology.    By  Julian.    Lewes :  Bacon.  1870. 

A  CLEVER  but  too  one-sided  attack  on  Modem  Theology 
and  Christian  doctrines  generally.  The  author  vre  pre- 
sume to  be  an  Atheist,  for  he  makes  no  concealment  what- 
ever of  his  opinions.  As  we  said,  in  noticing  a  former  work 
by  Julian,  he  reminds  us  of  Louis  Biichner. 


Ice.  A  Lecture  delivered  before  the  Ejeswick  Literary  Society. 
To  which  is  appended  a  Geological  Dream  on  Skiddaw.  By 
J.  Clifton  Wabd,  F.G.S.     London:  Triibner. 

IT  was  from  this  interesting  brochure  that  we  extracted  the 
paper  entitled  "  A  Geological  Dream  on  Skiddaw,"  which 
some  time  ago  appeared  in  our  columns.  We  now  call  atten- 
tion to  it»  lest  our  readers  may  imagine  that  they  found  the 
whole  of  the  work  in  these  pages.  The  lecture  on  ''Ice**  if 
worthy  of  attention. 
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CORRESPONDENCE. 


It  is  dittinetly  to  be  bone  in  mind  that  we  do  not,  by  iniertiag  letten,  oobt^ 
•ay  opinion  fiiTonrable  to  their  content!.  /We  open  onr  eolvmne  to  ell.  without 
liWHiing  to  any  j  end  thoa  siqpply  a  eheaael  for  the  pubUoetion  of  opinione  of 

If  0  notice  wheterer  will  be  taken  of  enonymoui  oommnnioetione. 
We  cannot  nadertake  to  retam  Mgeeted  commnnieatione. 

Nsar  LiYiNa  Ck>RALB; — From  Mb.  P.  H.  GK>88i,  F.R8. 

Sis, — I  have  little  donbt  that  Mr.  Kent  ia  correct,  and  that  I  am 
wrong.  I  can  only  expreaa  my  regret  that  I  hare  nnintentionaUy 
angmanted  the  yaat  heap  of  aynonyma,  which  are  the  anandal  of  onr 
TuiaanX  hiatozy.  Yonr  obedient  aenrant, 

Totqiiay,  Jnne  2.        P.  H.  Qoau.  . 

A  PuBA  FOB  VT  FnzflT-BOBV.— *lVom  Mb.  B.  A.  Pboctob, 

B»A«,  F.B.A.S* 

"If  than  18  aolhing  new-*bat  that  whioh  la 

Hath  been  before    how  are  our  bmrna  bagoil'd, 
'Which,  laboring  for  xovantion,  bear  amiaa 
The  aeoond  bnrthen  of  a  fomier  ohlld." 

— Bhaketqteaff^s  Somnets. 

Sib,— I  alwayB  find  mnch  naw  matter  in  ScimmTic  Opinion  ;  for, 
indeed,  yon  do  not  let  the  gxaaa  grow  under  your  feet,  like  some  I 


oooldaame 
now   'to 
than  the 


»» 


Bnt  yon  hmwe  nevar  vtated  aayihins 
at  Inaat  ■  than  when  yon  deaoiitae  tBe.aa  "itttfe 
of  Sakprn  otid  iU  JStyjtom 

My  Scitum  a  compilation  !  ! 


After  a  panae,  I  read  the  reat  of  yonr  review  of  my  Other  Worlds. 
BeUeve  me,  air,  yonr  kind  worda  of  praiae— not  the  flrat  by  whioh 
yon  have  enoonxaged  me  to  aeek  to  narit  yonr  good  opjaion  mmm 
fnlly  appreciated.  Nor  waa  I  troubled  that  yon  ahonld  miatakenly 
anppoae  a  chapter  waa  intended  to  convince  the  aoeptic  which  I  did 
not  even  mean  for  hie  pemaal.  Bnt  I  could  not  forget  my  firat- 
bom.  It  jarred  piunfnlly  on  my  feelinga  that  my  Saturn,  which  waa 
the  ofFapring  of  many  long  hoora  of  toil,  ahonld  have  been  apokan  of 
aa  if  it  were  that  contemptible  thing,  a  compiUttion. 
V  I  hope,  air,  there  ia  aome  exoose  for  an  author  who  claima  hia  own ; 
that  he  will  not  be  thought  egotiatioal  and  opinionative  if  he  declinea 
to  hand  over  to  others  what  he  has  laboriously  wrought  out  himself. 
If  not,  I  fear  I  ahall  offend ;  for  I  venture  to  chum  Saturn  aa^nxy  own, 
and  not  a  compilation.  I  dalm  more.  I  asaert  that  no  eatronomioal 
work  of  ita  aiae  haa  appeared  during  the  paat  century  in  whioiiliie 
original  matter  haa  bcnrne  ao  large  a  proportion  to  that  which  may 
be  spoken  of  as  the  common  pvoperty  of  aatronomera.  There  is  not 
a  atatement  in  the  book,  unless  distinctly  referred  to  authority,-whi)6h 
is  not  founded  on  my  own  calculations.  There  is  not  a  plate  in'tfie 
book  (except  the  pictures  of  Assyrian  devioea)  of  which  every  detril 
was  not  founded  on  my  own  caionlatlona.  There  ia  not  a  table  in^the 
book  whioh  I  did  not  calculate  from  beginning  to  end  (aave  only,  of 
conrae,  parte  of  the  tables  of  elements).  Of  seven  chapters,  the  whole 
of  I.,  H.,  TV.,  YI.,  and  VII.  are  absolutely  original  from  beginning 
to  end.  The  chapter  on  Teleaoopic  Diaoovetiea  neoaaaartly  containa 
accounta  of  the  work  of  other  people;  and  in  the  .chapter  on  the 
Nature  of  the  Binga  I  refer  to  Laplaoe,  Maxwell,  and  othera ;  but 
the  larger  portion  even  of  theae  two  chaptera  ia  altogether  original. 

In  a  review  of  Saturn^  in  the  InteUectwU  Observer  for  Ai^gnst  1865 
(the  book  ia  muoh  leaa  than  ten  years  old>*by  the  way,  ten  years  ago 
I  was  at  college),  the  complaint  waa  made  that  ''Mr.  Proctor,  does  not 
refer  auffioiently  to  his  authorities."  My  answer  was  and  is,  I  had  no 
avihorities,  save  mathematics  and  calculation,  for  one  single  statement, 
between  cover  and  cover,  not  dlatinctiy  refexred  to  authority. 

As  I  regard  compilation  as  only  another  word  for  plagGtfiBm,  yon 
will  understand  my  seeking  to  aave  my  first-bom  (and  favourite), 
Satwm,  from  unmerited  reproaoh. 

Ton  will  say,  perhaps,  *'  I  have  seen  in  a  popular  small  treatiae  on  aa- 
tronomy,  passages  whioh  correspond,  almost  word  for  word,  with  aome 
in  Saturn ;  and  also  a  woodcut  identical  with  a  part  of  a  plate  in 
Saturn,  even  in  the  minutest  peoulianties ;  and  as  no  rafecsaae  ia 
made  to  your  being  the  author,  it  follows  beyond  question  that. yon 
(Mr.  Prootor)  and  the  author  of  that  work  have  compiled  from  a  com- 
mon authority."  That  that  work  does  contain  anch  paaaages  ia  true ; 
I  wish  it  were  equally  true  that,  in  our  days,  no  autlior  ever  boxrowa 
without  the  courteay  of  an  acknowledgment. 

I  forward  to  you  the  note-book  containing  the  bulk  of  my  oalenla- 
tions  about  Saturn.  Excuse  its  condition ;  but  I  think  you  wiU  agree 
it  affords  tolerably  dear  evidence  of  original  labour. 

TonxB  ve^  truly, 

London,  June  2.  Biobabd  A.  Pboctob. 

P.S.  I  do  not  think  it  probable  that  anything  Mr.  Lockyer  can  urge 
would  rehabilitate  hia  tiieory  of  the  corona.  Sir  J.  Herachel  long 
since  disposed  of  it  when  he  wrote  that,  so  f ar  aa  onr  atmoapfaere  ia 
oonoemed,  "  the  sky  ought  to  appear  totally  dark  "  round  the  enn  in 
total  eclipses."  See  his  Outlines  of  Astronomy,  §  395.  It  is  most 
important,  in  view  of  the  coming  eclipse,  and  of  the  very  brief  dura- 
tion of  totidity,  that  it  ahonld  be  Imown  by  obaervera  iliat  every 
moment  given  to  thia  "  atmoapheric  glare  theory  "  (aave  the  mark  I) 
will  be  a  complete  and  most  mischievous  waste  of  time ;  no  one  who 
has  any  knowledge  of  tridimensional  mathematics  will  donbt  this  for 
a  moment,  few  would  even  condescend  to  diaenaa  the  queatton.  Of 
theae  few,  in  my  wish  to  aee  adenoe  progreaa  without  wwdleaa  daUtya, 
I  am  one. 

[Wb  have  been  induced  by  Mr.  Plroctor'a  letter  to  examine  both  hia 

8a;tum  and  hia  MS.  note-book,   and  we  are  compelled  to  cry  Pae- 

eontjimusl    Hia  work  ia  one  nndeaei  ling  of  the  epfthet  applied* to  It  in 

our  review,  and  baaed  merely  on  our  imperfect  recollection.    We  can 

only  add  jSumofwnt  est  erratre,  and  bag  that  Mr.  IVootor  wfll  aooapt 

our  explanation,  and  make  his  abadntion  aa  plenary  aa  our  oonfeaaioB. 

— ^Bbvibwxb  ot  *'  Othbb  Wobldb  tkak  OvBfs."] 


A  QuBBT,  re  UbbaMajob. 

Sib,—- Perhapa  one  of  yonr  readera,  who  may  happen  to* 
tdeaoope  of  anffldent  power,  would  be  kind  enough  to  aay  what  ia'tlie 
diatance  between  the  oomponenta  of  U  Vme  Majoria;  the  latent 
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tlM  tt^lUug'^OttAf  • 


BfifkUmf  Imu  4* 


■jfloUf  cf  tlM  4f|Hiit«n  2  ft  bdow  —ifoee  for 

ifcif  JMT. 

Tm  wis  M  ICif  «Uf  9«M  bifM  r  6elov  bat,  ana  «kIs  r  A/>/ J^a. 
la  Mj  kit  I  ntend  to  M  «ftiH|Mk»  OB  IStb  Mftfdi  ci  81.  John'!, 
Protohlr,  JCoftt  iiiMrioi,a«<l  tibo  low  of*  ship  in  tho  Cktmrnd 
ikmwmm^.  I  mo  m  ovtiuiMko  wao  foli  m  iTotiZ  ob  18tfc  IConh ; 
O0liii^  tiM  aiif  tlM  Coni4i<i<;  wao  loit  Sa  tiM  Bod  8m,  aa  ovtiuiaoko 
M€ofl  at  ICoalaMia* 
I  aM  ^  8cnnmFic  Omnoir  tfcofo  io  aoor  a  tooofaiiod 


oltho 
o<tko 
of 
it,  if  poomUo, 
li 
Um  joDov 
thu, 

\o  wm^mmmm).    Tho  pcooCi  I 
Soeaotj  Bfo  of  a 

1«  Witli a taagwlHl  oiit  IImvo 
t^  ClDOMo^iMfe,  wkfle  tko  Cliao 
bday  in  the  Mao  field  of 

2.  latkocaoeol  a 
C  aad  F  Hooe  Iwro 
ta-fiHUo. 

Z,  la  a  higiH»oowoiiyoethwiol  lijwUmoBi,  tho 
rttiafo  of  way  loagth  kaa  boaa  lett 
ia  tbe  OHe  of  C  aad  F. 
4.  laa 


PoeiMa  of  I>nl0. 
aoi^BvOBiBood,  oa  TaeodaXf 
tan  aso  di^mr 
faakfaHr, 

T.  W.  WovfOB. 


ladicated  by 


WMtfciot  tvo  drfpa  loat  by  aa  eaiibqaako  affsetiaf  tbotr  oobi. 
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BiLiTXOw  BSTwnw  Fuiroi  avd  PsouLLLaiTiBs  or  Soil. 

8iBt— la  your  papor  of  tho  lit  of  thU  moath  (p.  495),  in  a  report 
<i  tbi  nrooiidiaffi  of  the  Brii^ton  aad  8aii«z  Nataral  Hietorjr  8o- 
oloty,  Mr.  Wonfor  ii  itatid  to  bare  reaarkid  that  tho  onriooi  f ongiu, 
HsloHum  (Brrtginotum,  ii  onlj  loond  whore  the  Haetings  sande  orop 
oat.  Tho  pUwt  ii  abundant  in  woodi  in  thii  neighbourhood,  and  is 
not  oonflaod  to  tho  dioaying  wood  ^  tho  oak,  bnt  alio  to  be  found  ou 
tbat  of  tho  Bib. 

Wi  art  hiio  far  from  Hastiagi  iaadi,  being  on  the  Carboniferone 
limoitono  loriii,  with  a  olay  iubioil ;  io  that  I  believe  it  will  bo 
found  that  tho  doyelopniont  of  thii  f  nngi  ii  not  owing  to  anything 
"  piooUar  in  tho  ohemioal  oonditiona  of  the  ioU  **  where  it  oooore. 

I  remaitt,  iir,  jonre  faithfally,        W.  C.  Tbevbltan. 

WaUington,  Niwoaitle-on-Tyao,  Jane  3. 
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lioreUritt  of  8o«itliM  will  obJiM  of  bj  regokrljr  forwarding  «'  Abstrteto  of 
ProoMdingif  "  Md  th«7  would  do  moeh  to  rahftDoe  the  interearand  taeoflM 
of  thotr  mootlDit  if  tb«j  would  tmbU  «•  to  pnbUth  in  aatioipation  "nodoot 
of  psptrt  to  bo  road."  ^__^^ 

ROYAL  SOCIETY. 

Mat  10TB  (oontinotd  from  Soibmtifio  Opinion  last  week,  p.  491). 
— **  Spootroioopio  Obiorrationa  of  the  San. — ^No.  VI.  By  J.  Norman 
Lookyer.— Tho  weather  has  lately  boon  fine  enough  and  the  son  high 
ouoagh,  daring  mj  available  obsorration-time,  to  enable  mo  to  resame 
work. 

Tho  orop  of  now  faots  ii  not  Tory  large,  not  bo  large  as  it  would 
havo  boon  had  I  been  working  with  a  strip  of  tho  sno,  say  fifty  miles 
or  a  hundred  miles  wide,  instead  of  one  oonsiderably  oyer  a  thousand 
— indood,  nearer  two  thoosand  ia  width ;  but  in  addition  to  the  new 
faoti  obtained,  I  have  Tory  largely  strengthened  my  former  observa- 
tion!, io  tbat  the  many  boom  I  hare  spent  in  watching  phenomena, 
now  porf^otly  familiar  to  me,  have  not  been  absolutely  lost. 
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eqpJIyloiig,  bvt 
thaitUaliaa 


•tfdoft,  wUdi  is  also  a  bright  Una, 


thoy  aso  Tioble  attfca 
not  attribute  these  lines  to  a  enbitanoe  whioh  esiatB  at  a  big^iar  tem- 
pozatnze  than  thooe  nnzed  with  it,  aad  to  obb  of  vaty  gieat  lan^? 
for  ita  abiorptioii-liao  VMaaiBa  iBvisibla,  as  a  rale,  in  apotopooira. 

I  have  beea  aUo  to  anko  a  aaoea  of  ubamiliuiii  on  iiia  fiaa  ^ot 
which  waa  Tiriblo  when  I  oonmenoed  tiMB  OB  the  lOtk  laaL,  not  fw  fran 
th9  oentae  of  ita  path  orer  the  disk.  At  tins  tiaM»  thaqpot,ai  I  jadgod 
by  tho  almoat  entizo  abaanoe  of  ladloitiniii  of  gaaeiil  abaorption  ia 
the  poanmbral  regiooi,  waa  ahaOow,  aad  tfaia  baa  happonad  to 
of  the  spots  seen  lately.  A  few  hoina'  obserratioBihowod  that  it 
gettinf  deeper  appawutly,  and  that  the 
aad  in  Pit  ■  sing'  in  nambor,  aa  if  a  general  down-iinkiBg  wen  taking 
pkoe ;  but  clouds  obbm  orer,  aad  the  obserratioiii  wen  intarmptod. 

By  the  next  day  (April  11)  the  apot  had  certainly  dareloped,  and 
now  there  was  a  magnifioeBtly  bright  ptominenoe,  oooBpleteiy  orer  the 
darkest  mass  of  umbra,  tho  promiwenoe  being  fed  from  the  peanmbim 
or  rery  olose  to  it,  a  fiot  indioated  by  greater  brilliaiioy  than  in  the 
bright  C  and  F  linos. 

April  12.  The  prominonoe  was  persiatent. 

April  15.  Spot  nearing  the  limb,  pKominonoe  still  petaistent  over 
spot.  At  eleren  I  saw  no  prominonoe  of  importaooe  on  the  limb,  but 
about  an  hour  afterwards  I  was  abeolutely  startled  by  a  prominanoo 
not,  I  think,  depending  upon  the  ipot  I  have  referred  to,  but  oertaaiily 
near  it,  more  than  2'  high,  showing  a  tremendous  motion  towardi  the 
eye.  There  were  light  olouds,  which  reflooted  to  me  the  aolsr  apoetrum, 
and  I  therefore  saw  tbe  blaok  C  line  at  the  aamo  time.  Hie  pro- 
minonoe C  line  (on  whioh  changes  of  wave-length  are  not  io  well 
visible  a«  in  the  F  line)  waa  only  ooinoident  with  tho  absorption-lino 
for  a  few  seoonds  of  arc ! 

Ten  minutes  afterwards  the  thiokness  of  the  line  towards  the  rigbt 
was  all  the  indioation  of  motion  I  got.  In  another  ten  minntea  tho 
bright  and  dark  lines  were  ooinoident. 

And  shortly  afterwards  what  motion  there  was  was  towards  the  red ! 

I  pointed  out  to  the  Boyal  Society,  now  more  than  a  year  ago,*  thst 
the  largest  prominences,  as  seen  at  any  one  tirtie,  are  not  neoeanzily 
those  in  whioh  either  the  iutensest  action  or  the  most  rapid  ohaage  ia 
going  on.  From  the  observationi  made  on  this  aad  the  following  di^, 
I  think  that  we  may  divide  prominences  into  two  dlaeies  :— 

1.  Those  in  which  great  action  is  going  on,  lower  vapoura  being 
iogeoted ;  in  the  majority  of  oases  these  are  not  high,  they  last  only  a 
short  time — are  throbs,  and  are  oft  renewed,  and  are  not  aeon  so  fre- 
quently near  the  sun's  poles  as  near  the  equator.  They  often  aooom- 
pony  spots,  but  are  not  limited  to  them.  These  are  the  intensely 
bright  prominences  of  the  American  photographs. 

2.  Those  whioh  are  perfectly  tranquil,  so  far  as  wave>length  evidenoo 
goes.  They  are  often  high,  are  persistent,  and  not  very  bright.  Tbeae 
do  not,  as  a  rule,  accompany  spots.  These  are  the  "  radknee "  aad 
dull  prominences  shown  in  the  Amerioan  photographs. 

I  now  return  to  my  observations  of  the  spot.  On  the  16th  the  laat 
of  the  many  umbras  was  dose  to  the  limb,  and  the  most  violent  aoiioa 
was  indioatod  occasionally.  I  was  worldng  with  the  C  line,  aad  cer- 
tainly never  saw  suoh  rapid  changes  of  wave-length  before.  The 
motion  was  chiefly  horizontal,  or  nearly  so,  and  this  waa  probably  tho 
reason  why,  in  spite  of  the  great  aotion,  the  prominenoesy  three  or  foor 
of  whioh  were  shut  out,  never  rose  very  high. 

I  append  some  drawings,  made,  at  my  request,  by  aa  artlat,  Mr. 
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Holiday,  who  happened  to  be  with  me,  and  who  had  ne^er  seen  my 
instmment  or  the  solar  speotrom  widely  dispersed  before  I  attach 
great  importance  to  them,  as  they  are  the  nntrained  observations  of  a 
keen  judge  of  form. 

The  appearances  wore  at  times  extraordinary  and  new  to  me.  The 
hydrogen  shot  out  rapidly,  scintillating  as  it  went,  and  suddenly  here 
and  there  the  bright  line,  broad  and  badly  defined,  wonld  be  pierced, 
as  it  were,  by  a  line  of  intensely  brilliant  light  parallel  to  the  length 
of  the  spectmm,  and  at  times  the  whole  prominence  speotrom  was 
bnilt  np  of  bright  lines  so  arranged,  indicating  that  the  prominence 
itself  was  built  up  of  single  discha/rges,  shot  out  from  the  region  near 
the  limb  with  a  velocity  sometimes  amounting  to  100  miles  a  second. 
After  this  had  gone  on  for  a  time,  the  prominence  mounted,  and  the 
cyclonic  motion  became  evident ;  for  away  from  the  sun,  as  shown  in 
my  sketch,  the  separate  masses  were  travelling  away  from  the  eye ; 
then  gradually  a  background  of  less  luminous  hydrogen  was  formed, 
moving  with  various  velocities,  and  on  this  background  the  separate 
'*  bombs  "  appeared  (I  was  working  with  a  vertical  spectmm)  Uke  ex- 
quisitely jewelled  ear-rings. 

It  soon  became  evident  that  the  region  of  the  Chromosphere  just 
behind  that  in  which  the  prominence  arose,  was  being  driven  hack 
with  a  velocity  something  like  20  miles  a  second,  the  baok>rnsh  being 
BO  local  that,  with  the  small  image  I  am  unfortunately  compelled  to 
use,  both  the  moving  and  rigid  portions  wore  included  in  the  thickness 
of  the  slit.    I  saw  the  two  absorption-lines  overlap. 

Those  observations  wsre  of  great  importance  to  me ;  for  the  rapid 
action  enabled  me  to  put  together  several  phenomena  I  was  perfectly 
familiar  with  separately,  and  see  their  connected  meaning. 

They  may  be  summarized  as  follows,  and  it  will  be  seen  that  they 
teach  us  much  concerning  the  nature  of  prominences.  When  the  air 
is  perfectly  tranquil  in  the  neighbourhood  of  a  large  spot,  or,  indeed, 
generally  in  any  part  of  the  disk,  we  see  absorption-lines  running 
along  the  whole  length  of  the  spectrum,  crossing  the  Frauenhofer 
lines,  aiid  they  vary  in  depth  of  shade  and  breadth  according  as  we 
have  pore,  corrugation,  or  spot  under  the  corresponding  part  of  the 
slit — ^a  pore,  in  fact,  is  a  spot.  Here  and  there,  where  the  spectrum 
is  brightest  (where  a  bright  point  of  faoula  is  under  the  slit)  we  Rud- 
denly  see  this  appearance — ^an  interesting  bright  lozenge  of  light. 
This  I  take  to  be  due  to  bright  hydrogen  at  a  greater  pressure  than 
ordinary,  and  this  then  is  the  reason  of  the  intensely  bright  points 
Been  in  ranges  of  faculsd  observed  near  the  limb. 

The  appearance  of  this  lozenge  in  the  spectroscope,  which  indicates 
a  diminution  of  pressure  round  its  central  portion,  is  the  signal  for 
some,  and  often  all,  of  the  following  phenomena : — 

1.  A  thinning  and  strange  variations  in  the  visibility  and  thickness 
of  the  hydrogen  absorption-line  under  observation. 

2.  The  appearance  of  other  lozenges  in  the  same  locality. 

3.  The  more  or  less  decided  formation  of  a  bright  prominence  on 
the  disk. 

4.  If  near  the  limb,  this  prominence  may  extend  beyond  it,  and  its 
motion-form  will  then  become  more  easy  of  observation.  In  such  cases 
the  motion  is  cyclonic  in  the  majority  of  cases,  and  generally  very 
rapid,  and — another  feature  of  a  solar  storm — the  photospherio  vapours 
are  torn  up  with  the  intensely  bright  hydrogen,  the  number  of  bright 
lines  visible  determining  the  depth  from  which  the  vapours  are  torn, 
and  varying  almost  directly  with  the  amount  of  motion  indicated. 

Here,  then,  wo  have,  I  think,  the  chain  that  connects  the  prominences 
with  the  brighter  points  of  the  faculse. 

These  lozenge-shaped  appearances,  which  were  observed  dose  to  the 
spot  on  the  16th,  were  accompanied  by  the  "  throbs  "  of  the  eruption, 
to  which  I  have  before  referred  ;  while  Mr.  Holiday  was  with  me — a 
space  of  two  hours — there  were  two  outbursts,  separated  by  a  state  of 
almost  rest,  and  each  outburst  consisting  of  a  series  of  discharges,  as 
I  have  shown.  I  subsequently  witnessed  a  third  outburst.  The  phe- 
nomena observed  on  all  three  were  the  same  in  kind. 

On  this  day  I  was  so  anxious  to  watch  the  various  motion-forms  of 
the  hydrogen-lines,  that  I  did  not  use  the  tangential  slit.  This  I  did 
the  next  day  (the  17th  of  April)  in  the  same  region,  when  similar  erup- 
tions were  visible,  though  the  spot  was  no  longer  visible. 

Judge  of  my  surprise  and  delight,  when,  upon  sweeping  along  the 
spectrum,  I  found  hundreds  of  the  Frauenhofer  lines  beautifully 
bright  at  the  base  of  the  prominence  !  !  ! 

The  complication  of  the  Chromosphere  spectrum  was  greatest  in  the 
regions  more  refrangible  than  C,  from  £  to  long  past  b  and  near  F, 
and  high-pressure  iron  vapour  was  one  of  the  chief  causes  of  the 
phenomenon. 

I  have  before  stated  to  the  Boyal  Society  that  I  have  seen  the 
Chromosphere  full  of  lines ;  but  the  fulness  then  was  as  emptiness 
compared  with  the  observation  to  which  I  now  refer. 

A  more  convincing  proof  of  the  theory  of  the  solar  constitution,  put 
forward  by  Dr.  Frankland  and  myself,  could  scarcely  have  been  fur- 
nished. This  observation  not  only  endorses  all  my  former  work  in 
this  direction,  but  it  tends  to  show  the  shallowness  of  the  region  on 
which  many  of  the  more  important  solar  phenomena  take  place,  as 
well  as  its  exact  locality. 


The  appearance  of  the  F  line,  with  a  tangential  slit  at  the  base  of 
the  prominence,  included  two  of  the  lozenge-shaped  brilliant  spots  to 
which  I  have  before  referred  ;  they  were  more  elongated  than  usual — 
an  effect  of  pressure,  I  hold,  greater  pressure  and  therefore  greater 
complication  of  the  Chromosphere  spectrum;  this  complication  is 
almost  impossible  of  observation  on  the  disk. 

It  is  noteworthy  that  in  another  prominence,  on  the  same  side  of 
the  sun,  although  the  action  was  great,  the  erupted  materials  were 
simple,  t.  e.  only  sodium  and  magnesium,  and  that  a  moderate  altera- 
tion of  wave-length  in  these  vapours  was  obvious. 

Besides  these  observ^ations  on  the  17th,  I  also  availed  myself  of  the 
pureiiess  of  the  air  to  telescopioally  examine  the  two  spots  on  the 
disk,  which  the  spectroscope  reported  tranquil  as  to  up  and  down 
rushes.  I  saw  every  cloud-dome  in  their  neighbourhood  perfectly,  and 
I  saw  these  domes  drawn  out,  by  horizontal  currents  doubtless,  in  the 
penumbrse,  while  on  the  floors  of  the  spots,  here  and  there,  were 
similar  single  cloud-masses,  the  distribution  of  which  varied  from  time 
to  time,  the  spectrum  of  these  masses  resembling  that  of  their  fellows 
on  the  general  surface  of  the  sun. 

I  have  before  stated  that  the  region  of  a  spot  comprised  by  the 
penumbra  appears  to  be  shallower  in  the  spots  I  have  observed  lately 
(we  are  now  near  the  maximum  period  of  sun  spots) ;  I  have  further  to 
remark  that  I  have  evidence  that  tha  Chromoaphere  is  also  shallower 
than  it  was  in  1868. 

I  am  now  making  special  observations  on  these  two  points,  as  I  con- 
sider that  many  important  conclusions  may  be  drawn  from  them. 
Another  paper  vroA  one  of  great  length  by  Professor  Parkos  and  Count 
Cyprien  Wollowioz,  on  the  effects  of  alcohol  on  the  human  boJy  ;  but 
this  we  shall  probably  reproduce  in  full  among  our  articlea  in  an  early 
number. 
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Mat  25th. — Joseph  Prestwioh,  Esq.,  F.B..S.,  president,  in  the  chair* 
George  Cox  Bompas,  Esq.,  15,  Stanley-gardens,  Kensington  Park,  W. ; 
Sir  James  Anderson,  16,  Warrington-crescent,  London ;  and  John 
Breedon  Everard,  Esq.,  6,  Millstone-lane,  Leicester,  were  electod 
Fellows  of  the  Society. 

The  following  communications  were  read  : — 

1.  **  Contributions  to  a  knowledge  of  the  Newer  Tertiarios  of  Suffolk 
and  their  Fauna."  By  E.  Bay  Lankester,  Esq.,  B.A.  Communicated 
by  Professor  Huxley. 

1.  The  Suffolk  Bone-bed  and  the  Norfolk  Stone-bed. — ^The  author 
pointed  out  that  the  recognition  of  the  distinction  of  these  two  depo- 
sits from  the  overlying  shelly  crags  was  an  important  step  in  the  deter- 
mination of  the  history  of  these  beds.  He  combated  the  notion  that 
the  Bone-bed  and  Stone-bed  were  identical  in  their  contents;  and 
especially  dwelt  on  the  differences  of  the  mammalian  fauna  found  in 
the  two.  The  late  Dr.  Falconer's  views,  hitherto  prevalent,  consist- 
ing in  regarding  the  fauna  of  the  Suffolk  Bone-bed,  Norfolk  Stone-bed, 
and  Forest-bed  as  all  of  one  and  the  same  history  and  extent,  he  most 
strongly  opposed.  Rhinoceros  SchleiermaehisH,  Tapirus  priscus,  Hip- 
parion,  Uycena  antiqua,  and  a  well-defined  Miocene  Mastodon  (Fauna  1), 
had  been  found  in  the  Bone-bed  below  the  Suffolk  Crag ;  the  first  three 
in  some  abundance,  but  never  in  the  Stone-bed  or  Forest-bed  of  Nor- 
folk. They  belonged  to  a  different  fauna  from  that  indicated  by  the 
other  mammals  common  to  the  Bone-bed  and  Stone-bed  (Fauna  2), 
viz.  Mastodon  arvemensis,  Eqnus  sp.,  and  certain  forms  of  Cervus 
(studied  by  Mr.  Boyd  Dawkins).  On  the  other  hand,  the  Elephas  mo- 
ridionalis  (Fauna  8),  occurring  in  the  Norfolk  Stone- bed  and  in  the 
Forest-bed,  had  never  been  found  in  the  Suffolk  Bone-bed.  Mr.  Lan- 
kester suggested  that  the  association  of  the  first  two  of  these  three 
groups  of  mammals  in  Suffolk,  and  of  the  second  two  in  Norfolk, 
might  be  explained  by  the  hypothesis  that  they  succeeded  one  another 
in  time,  the  first  (late  Miocene)  being  confined  to  Suffolk,  and  dating 
from  before  the  Diestien  period,  since  he  had  obtained  a  Mastodon 
tooth  of  the  M,  tapiroides  form  enclosed  in  a  Diestien  box-stone,  the 
third  having  existed  in  Norfolk  at  a  period  subsequent  to  the  Coralline 
Crag,  but  before  the  Norwich  Crag  was  deposited,  chiefly  represented 
in  the  lower  part  of  the  Forest-bed,  but  also  in  the  Stone-bed,  whilst 
the  second  group  of  mammals  had  existed  in  both  areas  at  an  inter- 
mediate period.  Mr.  Lankester  maintained  that  this  was  the  explana- 
tion suited  to  the  facts  as  they  at  present  stand,  and  considered  that 
the  question  was  not  one  to  be  shirked.  All  geological  inferences 
from  paleontology  rest  on  what  is  called  negative  evidence,  and  hypo- 
theses must  be  used  in  investigation.  It  was  shown  that  the  London 
clay  had  contributed  very  little  indeed  to  the  lot  of  mammalian  re- 
mains found  in  the  Suffolk  Bone-bed.  Six  teeth  of  Coryphodon  and 
four  fragments  of  Hyraootherium  were  all  that  could  be  found  in  the 
various  collections. 

2.  The  Suffolk  Box-stones. — These  nodnles  the  author  had  previously 
described  as  being  the  remains  of  a  deposit  approximately  similar  to 
the  Diestien  or  Black  Crag  of  Antwerp,  which  had  preceded  the  Coral- 
line Crag  in  Suffolk.  An  enlarged  Ust  of  remains  of  Mollnsoa  from 
these  nodnles  was  given,  and  a  large  series  of  specimena  ooUeoted  by 
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the  author  was  presttnted  to  the  Sodety's  Mnseam.  It  was  from  the 
Diestien  beds,  oontauung  Contt$  Dvjardiniif  Valuta  auriS'leporis, 
Isocardia  lunvlataf  fto.,  that  the  Cetacean  remains  of  the  Suffolk 
Bone-bed  were  derired. 

3.  A  new  Ziphxoid  Cetacean  from  the  Bone-hed  of  Suffolk. — ^The  ros- 
trum described  in  detail  was  in  the  collection  of  the  Ipswich  Mnsenm. 
It  indicated  a  Cetacean  of  the  genua  Choneziphius,  differing  from  0. 
planirostris  of  Cuvier  and  C.  Cuvieri  (of  Prof.  Owen's  Monograph),  in 
having  a  solid  projecting  apex  to  the  rostrum,  and  no  trace  of  a  bifid 
structure.  Mr.  Lankester  had  recently  carefully  examined  Cuvier's 
original  specimens  in  Paris,  and  suggested  that  possibly  Choneziphius 
planirostriSf  C.  Cuvieri^  this  and  two  other  Antwerp  specimens  are 
but  Tarieties  of  one  species,  according  to  age  and  sex.  This  form  was, 
howeyer,  noted  as  Choneziphius  Paclcardi. 

4.  A  ncv}  Mastodon  from  the  Suffolk  Bone-hed. — ^A  Mastodon  tooth, 
onoloBcd  in  Diestien  matrix,  and  indicating  a  form  with  open  and 
clear  yalleys,  had  been  obtained  by  Mr.  Baker,  of  Woodbridgo,  and 
noticed  by  the  author  a  year  ago.  He  had  since,  in  various  coUec- 
tions,  detected  eight  other  fragments  of  a  Mastodon,  very  distinct 
from  M.  arveniemis,  and  approaching  M,  tapiroidcs.  Possibly  the 
fragments  indicated  more  than  one  such  distinct  species.  The  condi- 
tion of  these  specimens  and  other  evidence  tended  to  associate  them 
with  the  Rhinoceros  Schleiermacheriy  Hipparion,  &c.,  forming  a  fauna 
quite  distinct  from  and  older  than  that  which  was  indicated  by  ifos- 
todon  an'emensis, 

5.  List  of  Mammalian  Fossils  of  the  Suffolk  Bone-hed^  with  reference 
to  Collections  containing  them,  and  Number  of  Specimcns,^Th.B 
object  of  this  list  was  to  furnish  an  idea  of  the  actual  and  relative 
abundance  of  the  various  mammalia,  and  to  afford  those  interested  in 
the  matter  information  as  to  the  much  scattered  materials  in  private 
collections. 

Discussion. — Mr.  Boyd  Dawkins  had  arrived  at  a  different  conclu- 
sion from  the  author,  though  the  disoovwies  recorded  in  works  on 
palsBontology  showed  a  marked  difference  between  the  Suffolk  and 
Norfolk  Crag>faunas,  such  as  was  not  borne  out  by  an  examination  of 
collections.  He  considered  that  the  forms  of  Buminants  showed  a 
contemporaneity  between  them.  The  supposed  Cervus  dicranoceros 
of  Owen  was,  in  fact,  another  form  of  deer,  which  was  common  to  the 
base  of  both  the  Suffolk  and  Norfolk  crags.  The  Elepha^  meridionalis 
and  Mastodon  arvcniensis  had  been  found  side  by  side  in  Norfolk,  at 
Ecclesham,  and  in  the  Val  d*Arno,  and  were  therefore  probably  con- 
temporary. The  different  lithological  character  in  the  two  counties 
was  probably  due  to  the  different  nature  of  the  underlying  beds. 

Sir  Charles  Lyell  was  much  struck  with  the  perfect  identity  between 
the  boxstonee  of  Suffolk  and  some  exceptional  Antwerp  beds  which  he 
had  seen  at  Berchem,  and  considered  that  this  was  sufficient  to  prove 
they  belonged  to  the  same  deposit.  He  thought  that  the  area  between 
Belgium  and  England  might  have  contained  a  large  number  of  terres- 
tnal  beds,  which  eventually  left  a  certain  number  of  their  contents  to 
be  mingled  together  in  the  lower  beds  of  the  later  marine  deposits. 

The  Bev.  J.  Gunn  produced,  from  the  Norwich  Crag  at  Woldingfield, 
a  portion  of  the  tooth  of  Elephas  meridionalis.  He  insisted  on  the 
complex  nature  of  the  forest-beds,  which  consisted  of  two  parts,  the 
lower,  estuarine,  containing  B.  meridionalis  and  deer,  and  the  upper, 
terrestrial,  with  remains  of  E.  antiquus,  and,  more  rarely,  E.  pri- 
migenius. 

Prof.  Bamsay  pointed  out  the  necessity  of  there  being  a  great  inter- 
mixture of  remains  of  various  characters  and  ages  in  Buch  deposits  as 
the  Crag.  If,  for  instance,  the  Auvergne,  which  had  not  been  sub- 
merged since  Eocene  times,  were  now  depressed  below  the  sea,  future 
geologists  might  find  the  remains  of  Eooene  animals  intermingled  with 
those  of  the  present  day. 

Mr.  Bi^  Lankester,  in  reply,  contended  that  the  Miocene  forms  of 
Hipparion  Rhinoceros  Schleiermacherit  the  trilophodont  Mastodon, 
and  other  Miocene  animals,  had  been  found  in  the  Norfolk  beds ;  while 
Si-ephas  antiquus  had  not  been  found  in  those  of  Suffolk.  The  speci- 
Bien  brought  by  Mr.  Gunn  was  decidedly  not  from  the  Suffolk  Bone- 
bed,  but  from  overiying  beds. 

2.  "  Notes  on  an  Ancient  Boulder-day  of  Natal."  By  Dr.  Suther- 
land, Surveyor-General  of  the  Colony.  Communicated  by  Prof.  Bam- 
say, F.B.S.,  F.G.S. — ^Tbe  author  described  the  extensive  oconrrenoe  in 
Natal  of  a  formation  which  he  considered  to  present  the  essential  cha- 
racters of  Mr.  Bain's  "  daystone  porphyry."  It  consisted  of  agreyish- 
blue  argiUaoeous  matrix,  containing  fragments  of  Granite,  Gneiss, 
Greenstone,  Clayslate,  Ac.,  often  of  hurge  size,  exhibited  ripple-markings 
in  some  places,  and  in  others  showed  a  rude  approach  to  wavy  strati- 
fication. It  rested  generally  upon  Old  Silurian  Sandstones,  the  upper 
surface  of  whioh  was  often  deeply  grooved  and  stoiated.  The  author 
regarded  this  deposit  as  an  andent  Boulder-clay,  perhaps  of 
the  Permian  age. 

Discussion, — Dr.  Mann  called  attention  to  some  qpedmens  which  he 
had  brought  in  illustration  of  Dr.  Sutherland's  paper,  which  showed 
the  gradual  transition  from  a  state  doeely  resembling  that  of  aa 
igneous  rook  into  that  of  a  truly  stratified  depodt. 

Mr.  T.  M'K.  Hughes,  while  admitting  the  probability  of  a  rsonrMnoe 


of  Gladal  periods,  disputed  the  evidenoe  in  this  particular  case.  The 
shape  of  the  stones,  the  admixture  of  different  rooks  and  of  '^"fnJr^ 
and  subangular  fragments,  might  be  aooounted  for  in  a  different  man- 
ner than  by  glacial  action.  The  streaking  of  the  rooks  below  might 
be  due  to  pressure,  while  the  ripple-marks  and  lamination  were  cer- 
tainly not  glacial.  The  structure  also  might  be  due  to  faulting  of  the 
beds  rather  than  to  transport  by  ice.  He  argued,  that  if  £axj  of  the 
Permian  beds  of  the  North  of  England  had  been  depodted  by  the 
intervention  of  glaciers,  they  would  more  particularly  present  the  eha- 
raoteristio  features  when  depodted  in  troughs  or  valleys ;  whereas  this 
was  not  the  case.  He  therefore  thought  that  the  whole  question 
required  further  evidence. 

Prof.  Bamsay  combated  the  views  of  Mr.  Hughes,  and  mnintained 
that  there  was  no  necesdty  for  supposing  that  all  the  pre-Carboni- 
ferous  rocks  were  above  water  at  the  time  of  the  depodt  of  the  Per- 
mian beds  of  the  north  of  England.  Still  he  had  never  maintained 
that  any  of  those  depodts  were  due  to  glacial  action,  but  only  more 
southern  beds.  He  pointed  out  that  in  the  Natal  beds  under  discus- 
sion enormous  blocks  of  rook  occurred,  which  were  60  or  80  miles  from 
their  original  home,  and  still  remained  angular  j  and  there  was  a  dif- 
ficulty in  accounting  for  the  phenomena  on  any  other  hypothesis  than 
that  suggested.  He  still  maintained  the  probability  of  the  ooourrenoe 
of  gladal  episodes,  not  only  in  the  Permian  but  in  other  ages,  as  he  had 
done  now  fifteen  years  ago.  A  Boulder-day  might  be  recognised,  not 
only  by  the  strife  on  the  stones,  which  were  not  always  present,  but 
by  the  general  character  of  the  agglomeration  ot  the  beds. 

3.  "  On  the  Distribution  of  Wastdsle  Crag  Blocks,  or  *  Shapfell 
Granite  Boulders,'  in  Westmordand."  By  Ptof.  Bobert  HaikaeBS, 
F.B.S.,  F.G.S.— The  author  desoribed  the  podtion  of  Wastdsle  Crag 
and  the  general  distribution  of  the  blooks  of  gimnite  derived  from  it, 
and  discussed  the  hypotheses  whioh  have  been  proposed  to  aooonni  for 
this  distribution,  and  espeoially  to  explain  how  the  blooks  ooidd  have 
been  transported  to  tiie  eastern  dde  of  the  elevated  ground  of  Stain* 
moor.  The  author  oonddered  that  ndther  of  the  extant  hypotheses, 
accounting  for  the  transport  of  these  blocks  by  the  agenoy  of  a  gladsr 
or  of  icebergs,  was  tenable ;  and  he  indicated  what  he  regarded  ae  the 
chief  objections  to  each  of  tiiem.  He  suggested  that  their  teanspoit 
had  been  effected  by  the  agency  of  coast-ice,  the  land  being  depreaed 
to  the  extent  of  about  1,500  feet,  which  would  ieaw  the  WartdaU  Qmg 
suiBdently  expoeed  to  atmospheric  action  to  enable  it  to  fmrnsBfa  the 
blocks ;  the  icefloes,  serving  as  rafts,  would  suffloe  to  convey  the  blocks 
to  other  parts  of  the  coast,  whilst  they  would  not  require  as^  gnat 
d^pth  of  water  to  float  them. 

Discussion, — Mr.  Hughes  pointed  out  some  difficidtiee  in  aeoepiuig 
the  theory  of  the  transport  of  these  blocks  by  means  of  ooast4oe,  but 
was  not  able  to  offer  any  better  solution  c^  the  question  than  tiiai 
suggested  by  the  author. 

The  following  specimens  were  exhibited : — ^Fossfls  from  the  Suffolk 
Tertiaries ;  exhibited  by  E.  Bay  Lankester,  Esq.,  in  illustration  of  bis 
paper.  Spedmens  illustrating  the  Claystone  Porphyry  Series  of  Natal, 
referred  to  in  Dr.  Sutherland's  paper ;  exhibited  by  Dr.  Mann.  Flint 
Implements  from  Hampshire ;  exhibited  by  John  Evans,  Esq.,  F JLS., 
F.G.S.  Specimens  from  tiie  Stonesfidd  Slate;  e^diibited  by  PtoC. 
Tennant,  F.G.S.  Specimen  of  Zinc-blende,  showing  water-cavities; 
exhibited  by  H.  Bauerman,  Esq.,  F.G.S. 
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Mat  26th. — G.  B.  Waterhouso,  Esq.,  vice-preddent  in  the  fimx.—^ 
A  letter  was  read  from  Mr.  W.  H.  Hudson,  C.M.Z.S.,  containing  re- 
marks on  birds  observed  in  and  around  Buenos  Ayres,  being  ibe 
fourth  communication  recdved  from  this  gentleman  on  the  same  sdbjvot, 

Mr.  B.  B.  Sharps  exhibited  and  made  remarks  on  a  qieoimen  of  a 
rare  Asiatic  bird  Podoces  panderi,  from  the  collection  of  Lord  lilf ord. 

Professor  Owen  read  the  sixteenth  of  a  series  of  Memoirs  on 
DinomiSf  containing  an  account  of  the  trachea  and  of  some  other  in- 
ternal organs  of  oertain  spedes  of  this  genus,  together  with  a  de- 
scription of  the  brain  and  some  nerves  and  muscles  of  the  head  of 
Apteryx  cuustraMs, 

Dr.  J.  Murie  read  a  paper  on  the  anatomy  of  the  P^ngbnok  {AntHo- 
copra  Americana),  founded  on  the  examination  of  the  specimen  of 
this  animal  which  had  died  in  the  Sodd^'s  Gardens  in  the  yesu- 1867. 

A  communication  was  read  from  Dr.  A.  B.  Meyer,  oontaixung  re- 
marks on  the  poisonous  glands  of  the  snakes  of  the  genus  CaUophit^ 
being  supplementary  to  his  paper  on  the  same  subject  poblxshed  in 
the  Monatsberichte  of  the  A(»demy  of  Berlin. 

A  communication  was  read  from  Surgeon  Frauds  Day,  F.Z^., 
oontaining  notes  on  some  fishes  from  the  Western  Coast  of  India, 
amongst  whioh  were  several  spedes  desoribed  as  new  to  aoieiiee. 

Mr.  H.  Adams  communicated  the  descriptions  ci,  some  mum  spedes 
of  Land  and  Fresh-water  Shells  obtained  by  Mr.  E.  Bwti«tt,  m 
Eastern  Peru,  and  by  Mr.  B.  Swinhoe  in  China  and  Formoflfk.  Mr. 
Adams  also  desoribed  two  new  spedes  of  Land  SbaSh  from 
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Spioial  Sectional  MEvriNa,  June  Ist. — ^Professor  Hnzley,  presi- 
dent, in  the  ohair.  Colonel  Lane  Fox  read  commonioations  from  Dr. 
Canlfleld  on  the  discoyery  of  copper  oelte  near  BmttiTant,  Co.  Cork ; 
and  on  a  supposed  Ogham  inscription  from  Bus-glass,  Co.  Cork. 

Mr.  C.  Spenoe  Bate,  F.B.S.,  presented  an  elaborate  "  Beport  on  the 
Prehistoric  Antiquities  of  Dartmoor,"  forming  one  of  the  series  of 
reports  being  now  collected  by  the  Society,  with  a  view  to  obtaining 
accurate  information  on  the  present  condition  of  the  megalithio  monu- 
ments of  this  country.  After  noticing  the  physical  features  of  the 
district,  the  author  described  in  detail  the  numerous  stone  circles, 
avenues,  menhirs,  cromlechs,  cavins,  and  other  prehistoric  monuments 
of  Dartmoor.  He  suggested  the  idea  that  the  stones  in  some  of  the 
avenues  may  have  been  erected  in  commemoration  of  the  death  of 
persons  of  distinction — one  being  added  for  each  burial.  The  depres- 
sions on  the  summit  of  some  of  the  cairns  were  regarded  rather  as  indi- 
cations of  unfinished  work  than  of  subsequent  disturbance  by  treasure- 
seekers.  Evidence  was  adduced  of  the  wanton  destruction  of  the 
granite-blocks  in  some  of  the  cromlechs ;  and,  both  in  the  paper  and 
in  the  subsequent  discussion^  attention  was  forcibly  directed  to  the 
importance  of  extending  legislative  protection  to  those  prehistoric 
monuments. 

The  discussion  was  sustained  by  Mr.  W.  Morrison,  M.P.,  Mr.  Mog- 
gridge,  Mr.  Hyde  Clarke,  Mr.  Black,  Bev.  G.  Saint-Clair,  Dr.  Campbell, 
and  Mr.  Lewis. 


ANTHBOPOLOGICAL  SOCIETY  OF  LONDON. 

May  31st. — ^Dr.  B.  S.  Chamock,  Y.P.,  in  the  ohair.  George  Thorne 
Bicketts,  H.M.  Consul,  Manila,  was  elected  a  fellow. 

A  paper  by  Dr.  John  Shortt  was  read  on  '*the  Armenians  of 
Southern  Lidia."  Early  in  the  sixteenth  century  a  few  Armenians 
found  their  way  into  Southern  India,  with  the  countenance  and  support 
of  the  Hon.  East-India  Company ;  and  undef  a  contract  with  the 
company,  equal  privileges  with  British  subjects  were  conceded  to  the 
Armenians.  The  company  further  extended  favours  to  them  when 
they  reached,  in  any  town,  the  number  of  forty,  by  the  provision  of  a 
place  of  worship  and  by  annual  grants  of  money.  For  a  long  time  after 
their  arrival  in  India  they  avoided  mingling  with  other  people,  but 
latterly  that  rule  has  been  broken  through,  and  alliances  in  marriage 
with  Europeans  are  not  unfrequent.  The  Armenians  have  diminished 
in  numbers ;  and,  it  is  said,  are  daily  decreasing  in  influence.  The 
chief  causes  of  their  approaching  extinction  in  India  tkppeai  to  be  the 
vice  of  intemperance,  the  taint  of  disease,  and  the  contact  with  the 
Europeans,  more  especially  the  English.  The  physical  and  moral  oha- 
raoteristios  were  described ;  in  the  former  it  was  stated  that  the 
Arraomans  are  strongly  allied  to  the  Jewish  race,  from  which  they 
olaim  descent. 

A  paper  by  Mr.  John  Stirling,  M.A.,  was  read,  **  On  the  Baoes  of 
Morocco."  The  inhabitants  of  that  part  of  Barbai^  known  as  Morocco 
may  be  arranged  under  the  following  heads — vis.,  Berbers,  Al^yf, 
Arabs,  Bob&ra  troops,  and  other  negroes  or  half  breeds,  and  Jews. 
The  word  Kabyles,  often  erroneously  used  to  designate  some  North 
African  race,  is  a  term  ^plied  by  the  Moors  to  distinguish  villagers  or 
country  people  engaged  in  agriculture.  The  Berbers  are  probably  of 
Phoanioian  blood,  mixed  with  an  old  race  indigenous  to  Moroooo; 
at  any  rate,  the  remains  of  dolmens  and  other  monuments  would 
point  to  that  origin.  The  Al-Byf  are  wild  descendants  of  the  Byf 
pirates,  the  inhabitants  of  the  northern  spurs  of  the  Atlas  range  which 
separatee  Morocco  from  Algeria.  The  Al-Byf  are  comparatively  a 
fair  people,  and  such  of  them  as  follow  in-door  occupations  exhibit  a 
delicate  olive  complexion. .  The  Boh&ra  troop  form  a  remarkable  raoe ; 
their  anoestors  were  a  rebellions  Negro  tribe  living  south  of  the  Atlas. 
They  have  married  with  Moorish  women,  but  still  retain  to  a  great 
degMe  the  Negro  aspect.  The  Negroes  of  Morocco  have  intermarried 
with  the  fair  Moors,  and  produced  a  mixed  raoe.  The  true  Moors  are 
fair,  some  individuals  having  blue  eyes  and  light  or  red  hair. 

Sir  Dnncan  Gibb,  Bart.,  M.D.,  in  a  paper  "  On  the  Paucity  of 
Aboriginal  Monuments  in  Canada,"  attributed  the  absence  in  Canada 
of  monuments  built  of  stone  to  the  peculiar  character  of  the  climate, 
which  would  be  unfavourable  to  th^  preservation.  He  anticipated 
the  discovery  some  day  of  traces  of  the  ancient  inhabitants  in  the  great 
caverns  norUi  of  Flamborough,  and  in  the  island  of  Anticosti. 

At  the  next  meeting,  June  14,  Dr.  Beddoe,  president,  will  read  a 
paper  on  the  "  Kelts  of  Ireland.''  Papers  wiU  sJso  be  contributed  by 
Dr.  Henry  Hudson  on  the  "  Irish  Celt,"  and  by  Mr.  G.  H.  Kinahan 
on  "  The  Bace  Elements  of  the  Irish  People." 


Priestley,  MJ).,  F.B.C.P. ;  Henry  Sutherland,  ^.,M.B.,  were  elected 
members  of  the  Boyal  Institution.  The  special  thanks  of  the  members 
were  returned  for  the  following  donations  to  the  "  Fund  for  the  Pro- 
motion of  Experimental  Beeearohes  "  : — T.  WiUiam  Helps,  Esq.  (5th 
donation),  ^10 ;  Erasmus  A.  Darwin,  Esq.  (2nd  donation),  £2S ;  Sir 
Henry  Holland,  Bart.,  M.D.  (12th  annual  donation),  JS40.  The  pre- 
sents received  since  the  last  meeting  were  laid  on  the  table,  and  the 
thanks  of  the  members  returned  for  the  same. 


BOTAL  INSTITUTION  OF  GBEAT  BBITAIN. 

Monday,  Junk  6. — General  monthly  meeting.  Sir  Henry  HoUand, 
Bart.,  M.D.,  D.C.L.,  F.B.S.,  president,  in  the  ohair.  Miss  Conway 
Orifathfl ;  Hugh  Martin  Maopherson,  Esq.,  F.B.C.S. ;    William  O. 


BBIGHTON  AND  SUSSEX  NATUBAL  HISTOBY  SOCIETY. 

MioBOSr  >piCAL  Section,  Mm  26th. — ^The  president,  Mr.  T.  H. 
Hennah,  F.B.M.S.,  in  the  ohair.  Present  among  the  visitors,  Drs. 
Addison,  Kebbell,  and  Mr.  Poake,  members  of  the  Brighton  Microsco- 
pical Club. 

As  this  was  the  first  mceling  of  the  section,  Mr.  Wonfor,  hon.  sec, 
briefly  stated  the  reasons  for  forming  the  sections,  and  the  objects 
sought  to  be  done  by  its  members ;  and  announced  the  receipt  of  18 
slides  from  the  president,  (>  from  Dr.  Hallifax,  and  38  from  himaelf, 
for  the  Society's  cabinet. 

The  president  then  delivered  an  inaugural  address  on  "Systematic 
B^cent  Examinations,  with  Moderate  Powers"  : — ^Asa  suggestive  sub- 
ject for  consideration  at  the  first  meeting  of  our  Section,  I  have  to  ask 
your  attention  to  a  few  notes  on  Microsoopical  Examination,  in  its 
application  to  our  objects  as  members  of  the  Natural  History  Society. 
The  limited  time  at  our  disposal  obliges  a  rather  special  view ;  and  I 
propose  to  take  as  my  text,  "  Systematic  Recent  Examinations,  with 
Moderate  Powers;"  believing  that,  whether  we  regard  the  extension  of 
our  knowledge  of  Natural  History,  the  sncoess  of  this  Section,  or  our 
own  pleasure  in  microscopic  study,  it  is  alike  indispensable.  Most  of 
the  discoveries  with  the  microscope  have  been  made  with  instruments 
of  moderate  power  and  cost,  and  have  resulted  from  patient,  diligent 
observation.  As  we  glance  through  the  history  of  the  microscope,  we 
cannot  avoid  noticing  how  little  has  depended  upon  the  instruments, 
and  how  much  upon  the  method  and  perseverance  of  the  men  who 
have  accumulated  so  vast  an  amount  of  information ;  and,  although 
the  wonderful  perfection  of  modern  high  powers, — and,  indeed,  of  the 
microscope  generally, — has  undoubtedly  increased  both  our  means  of 
research  and  the  number  of  observers,  the  conclusion  is  forced  upon 
us  that*-as  we  use  it — the  microscope  is  almost  a  new  sense,  or  a  mere 
toy.  I  hope  the  g^rowing  tendency  to  the  latter  result  may  find  no 
place  amongst  us.  Pride  in  the  possession  of  a  fine  instrument,  and  a 
consequent  desire  to  exhibit  its  powers,  often  leads  to  the  exclusive 
study  of  conventional  test  objects ;  which,  while  it  g^ves  command  of 
the  microscope  in  a  special  way,  and  stimulates  opticians  to  improve- 
ments, too  frequently  arrests  original  investigation.  The  ordinary 
work  of  the  naturalist  can,  in  the  first  instance,  be  better  pursued  with 
low  than  with  high  powers.  Extreme  nicety  of  preparation  and  ela- 
borate illumination  are  not  required  with  thom,  while  the  excellence 
of  modem  halfs  and  fifths  is  so  great  that  appeals  to  higher 
powers  are  only  occasionally  needed.  I  would  not  at  the  same 
time  underrate  the  importance  of  having  a  reserve  of  power,  as 
some  investigations  cannot  be  carried  on,  except  under  the  highest 
possible  amplification.  I  wish  simply  to  enter  a  protest  against 
the  loss  of  time  involved  in  the  employment  of  unsuitable  means. 
Whether  we  use  high  or  low  powers,  we  should — in  original  investiga- 
tions— ^be  on  our  guard  against  the  unoonsoioas  tendency  of  the  mind 
to  *'  make  the  wish  father  to  the  thought ;"  and,  although  we  cannot 
be  altogether  free  from  preconceived  ideas,  their  influence  should  be 
limited  to  the  suggestion  of  inqitiry.  It  is  necessary  for  a  just  appre- 
ciation of  our  own  work  (and  that  of  others)  that  we  should  be  well 
aoquainted  with  the  literature  of  the  microscope.  It  is,  however, 
already  so  much  scattered  that  it  is  difficult  to  ascertain  the  actual 
amount  of  knowlege  on  any  given  subject,  and  much  time  is  wasted  in 
investigations  which  should  be  but  past  steps  in  our  progress.  At  the 
same  time,  we  should  not  too  readily  accept  authority  on  matters 
difficult  of  proof,  as  a  false  idea  of  the  state  of  microscopical  knowledge 
is  frequently  given,  and  doubt  arises  as  to  our  powers  of  observation 
or  the  instruments  wie  are  using.  I  may  instance  the  structure  of  some 
of  the  diatom  valves,  whiob^  alUiough  demonstrated  nearly  fifteen  years 
ago,  was,  in  consequence  of  the  erroneous  views  of  Griffiths,  Wallioh, 
and  others,  held  stiU  to  be  an  open  question  until  only  last  year,  the 
President  of  theBoyal  Microscopical  Society  announcing  his  demonstra- 
tion of  their  structure  as  a  **  new  birth  to  the  microscope."  In  making 
these  remarks,  I  wish  to  acknowledge  fully  the  obligations  we  are 
under  to  men  who  have  laboured  so  earnestly  to  our  advantage  ;  and 
in  calling  attention  to  exceptional  error,  I  am  but  endeavouring  to  pro- 
voke careful,  original  investigation  amongst  us  in  place  of  idle  reliance 
on  any  authority.  In  the  frequent  intercourse  of  men  engaged  in  a 
common  pursuit — such  as  it  is  the  intention  of  this  Section  to  promote 
— ^lies  the  beet  substitute  for  individual  experience ;  the  knowledge 
acquired  by  any  should  be  available  for  all,  and  errors  of  soUUry 
observation  are  soon  corrected  when  brought  to  the  test  of  cntioism 
and  comparison.    Most  conducive  to  a  true  knowledge  of  objects  is 
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their  examinafion  in  a  recent  state,  and  an  aoqnaintanoe  with  the 
appearanoe  of  ordinary  things  will  be  f  onnd  much  more  valaable  than 
than  the  settlement  of  a  diatom  or  podura  question.  In  the  food  we 
eat,  the  clothes  we  wear,  the  parasites  that  plague  ns,  and  the  rery 
dnst  about  us,  there  is  a  large  field  for  investigation  as  a  neoessary 
preparation  for  other  studies,  which  has  also  an  interest  of  its  own,  in 
a  time  when  the  President  of  the  Board  of  Trade  tells  us  that  adultera- 
tion is  but  a  form  of  trade  competition.  The  poor  Welsh  impostor 
gave  evidence  of  her  fatal  deception  only  a  short  time  since,  in  the 
starch  which  the  microscope  discovered  in  her  stomach ;  and  many 
other  instances  might  be  adduced  to  recommend  the  study  of  common 
things.  Our  principal  object,  however,  should  be  to  inquire  into  the 
natural  history  of  our  own  locality,  the  minute  fauna  of  which  has 
been  but  imperfectly  examined.  Our  shore  offers  every  inducement 
to  extend  research.  The  smaller  Crustaceaos  are  scarcely  known 
amongst  us,  although  two  of  the  most  curious  and  interesting — ^the 
Caprella  and  Ammothea—abound  on  the  weed  at  Kemp  Town,  and 
give  promise  of  allied  species  of  greater  rarities  as  a  reward  for  search. 
Acorn  baroacles  and  shore  crabs  are  instances  of  strange  metamor- 
phosis, as  are  also  the  polyps,  of  which  Uwmeda  ohliquasnd  Geniculata 
abound.  The  urn-shaped  egg-cases  of  Purpura  Uipillis  and  the  ribband- 
like strap  of  eggs  of  Doris  tuberculata  can  generally  be  found  to  illus- 
trate the  extraordinary  embryonic  development  of  the  mollusoa;  there  is, 
in  fact,  scarcely  a  limit  to  the  list  of  subjects  waiting  for  examination. 
For  full  apx>reciation  of  minute  structure,  comparison  with  permanent 
specimens  is  both  necessary  and  interestiug.  They  cannot,  however, 
be  seen  under  sufficiently  varied  conditions  ;  and  we  may  as  well  take 
an  ancient  Egyptian  as  a  specimen  man,  as  trust  exclusively  to  the 
mummies  in  balnam  which  fill  our  cabinets ;  we  must,  instead, — as 
students  of  Nature, — follow  her  home,  and  watch  her  ways  patiently, 
as  far  as  wo  oan.  Nothing  can  be  known  of  the  protozoa,  or  rota- 
toria, unless  we  examine  them  in  life.  Cyclosis  in  vegetable  cells 
must  in  like  manner  be  seen  in  life  to  be  seen  at  all.  The  genera- 
tion of  the  cryptogams  would  be  really  hidden  if  the  germination  of 
their  spores  had  not  been  a  subject  of  unwearied  attention.  The 
structure  of  the  Foraminifera  was  not  demonstrated  by  Carpenter 
without  systematic  work.  The  discovery  of  the  alternation  of  genera- 
tions was  due  to  careful  study,  and  the  knowledge  of  the  fact  of  the 
Polyps  of  our  shores  having  other  existences  as  free  swimming  Medusas 
considerably  modified  oar  previous  ideas  respecting  them.  The  well- 
known  seotiuns  of  insects,  by  Dr.  Hallifax,  show  the  viscera  and  ner- 
vous system  undisturbed,  and — better  still — ^the  advantage  to  others, 
as  well  as  ourselves,  of  well-directed  work.  As  a  concluding  illustra- 
tion, I  may  mention  that  the  stupendous  tale  of  past  life,  read  by  the 
microscope  in  our  chalk  cliffs,  would  have  been  incomplete  without 
that  systematic  comparison  with  the  bottom  of  the  present  ocean, 
which  has  proved  the  persistence  through  ages,  not  only  of  the  laws  of 
Nature,  but  of  the  forms  of  life.  I  have  not  chosen  Pathological 
examples,  notwithstanding  the  pre-eminent  importance  of  microscopic 
examination  in  Pathology,  as  its  study  is  scarcely  within  our  province. 
I  hope,  however,  that  I  have  sufficiently  supported  my  opening  state- 
ment of  the  advantage  of  systematic  work,  in  place  of  such  desultory 
observations  as  are  comparatively  worthless.  Our  interest  must  in- 
crease with  well-directed  study ;  and  numberless  facts  which  we  at  first 
pass  by,  unnoticed,  may  eventually  teach  lessons  of  lasting  use.  The 
prism  had  shown  the  spectrum  to  thousands  before  Newton's  intellect 
gave  its  interpretation ;  and,  although  the  comparison  may  seem  far- 
fetched, there  are  subjects  within  range  of  the  microscope  which,  by 
the  exercise  of  thought  and  reason,  may  still  further  demonstrate  the 
oonneotion  of  the  infinitely  great  and  the  infinitely  little,  and  assist  us 
to  know  more  of  the  life  which  it  has  already  taught  begins  in  a  germ 
— apparently  the  same,  whether  it  results  in  the  highest  or  lowest 
of  organized  beings.  We  oan  all  make  some  advance  to  such  know- 
ledge by  the  systematic  study  of  recent  things,  which  I  have  endea- 
voured to  recommend,  even  by  tedious  repetition  ;  and  I  trust  that  by 
our  work  we  may  justify  the  formation  of  this  Section  of  our  Society. 

The  meeting  then  resolved  itself  into  a  conversazione,  at  which  a 
number  of  very  interesting  microscopic  objects  were  exhibited  by  the 
following  gentlemen  : — Mr.  J.  Dennant  exhibited  sections  of  fossil 
teeth  from  the  coal-measures.  Dr.  Hallifax  showed  some  of  his 
sections  of  insects,  in  which  the  internal  parts  wore  displayed  in  situ^ 
one  of  the  most  striking  being  the  lady-bird.  Mr.  Aylen  showed  a 
number  of  entomological  preparations.  Mr.  Cooper  exhibited  deep  sea 
soundings  from  different  localities,  and  Foraminiferss  from  Hastings, 
the  Mediterranean,  and  Australia.  Mr.  Sewell  exhibited  injected  pre- 
parations of  Dr.Thudiohum's  rabbit,  an  animal  possessing  a  world-wide 
reputation,  from  being  fed  at  times  on  muscle  containing  Trichina 
spiralis;  the  presence  of  entozoa  was  traced  in  all  parts  of  the 
voluntary  muscle,  but  nowhere  else.  Dr.  Addison  exhibited  blood,  as 
acted  upon  directly  by  various  agents,  such  as  diluted  sherry,  &o. ; 
the  effect  produced  was  an  alteration  in  the  appearance  of  the  blood 
disks,  and,  as  some  expressed  it,  the  formation  of  tails ;  this  was  con- 
sidered by  no  means  the  least  interesting  part  of  the  evening's  display. 
Dr.  Kebbell  exhibited  with  a  Nachet's  prism  the  rasping  teeth  situated 
on  the  disk  of  the  proboscis  of  the  blow-fly.   Mr.  Smith  showed  fruit 
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of  Hepaticae  and  Epioarmal  stomata  of  moes,  funaria.  These  are 
only  found  on  the  fruit  of  moeses,  and  never  on  the  leaves.  Mr. 
Hennah  showed  plant  circulation  in  the  hairs  of  the  Tradesetmiia^ 
spider- wort,  and  remarked  that  every  mi<3t)floopist  should  possess  a 
root  of  this  plant  in  his  garden,  pollen  showing  the  production  of  the 
pollen-tubes,  caprellsB  from  Black  Bock,  Kemp  Town,  Tvhularia, 
illustrating  the  Polyps  and  Mierasierias,  with  endochrome  perfect, 
and  mounted,  living  in  1865,  in  the  water  in  which  they  were  gathered. 
Mr.  Peake  exhibited  the  pygidium  of  the  laoe-wing  fly,  chrysopa  perla, 
discovered  by  himself.  The  existence  of  this  peculiar  structure  has  long 
been  known  in  the  flea,  but  has  not  been  pointed  out  in  any  other  insect. 
Mr.  Wonfor  exhibited  a  slide  of  Diatoms,  mounted  by  MuUer,  of  Hol- 
stein ;  on  which,  in  the  space  of  a  quarter  of  an  inch,  408  separate 
silioeous  skeletons  of  plants  were  arranged  in  symmetrical  rows. 
This  slide,  which  was  a  marvel  of  skill  in  microscopic  mounting, 
arrangement,  and  perfection  of  specimens,  was  kindly  Umt  for  the 
ooeasion  by  Mr.  T.  Curt^,  of  Holbom.  It  was  to  the  student  of 
this  department,  not  simply  a  wonderful  slide,  but  a  cabinet  of  objects ; 
in  fact,  a  printed  catalogue  lay  by  the  side  of  the  microscope  for 
reference  to  any  particular  valve ;  liv»  caterpillars  of  the  emperor 
moth,  very  gorgeous  crystals  of  hematoxylyn,  the  colouring  matter 
obtained  from  logwood,  artificial  alizarine  prepared  from  an  oil  of  ooal 
gas.  The  discovery  of  this  substance  is  regarded  as  a  great  triumph 
in  chemistry,  as  it  resembles  the  red  dye  obtained  from  madder, 
polyzoa,  and  other  interesting  objects. 

In  addition  to  these  miorosoopic  objects.  Dr.  Hallifax  exhibited  a 
number  of  beautiful  microphotographs  of  his  own  taking;  and  Mr. 
J.  Howell,  pebbles  picked  up  on  the  beach,  showing  enwinites,  penta- 
crinites,  bryozoa,  cidaris  spines,  Ac. 

Before  separating,  it  was  announced  that  the  subject  for  the  next 
meeting  of  the  Section  would  be  Infusoria ;  that  on  Saturday,  June  4th, 
the  Field  Exoursion  would  be,  by  invitation  of  Mr.  U.  Willett,  to  1^- 
don ;  and  that  the  Annual  Excursion  would  be,  on  Thursday,  June  30th, 
to  Balcombe,  for  Staplefield  and  Slaugham,  dining  at  Hay  ward's 
Heath. 


TOEKSHIEE  NATUBALISTS"  CLUB. 

The  usual  monthly  meeting  of  this  dub  was  held  on  Wednesday 
evening  last,  at  Mr.  Graham's,  Market-street,  in  this  mty ;  Mr.  W. 
C.  Anderson  in  the  chair. 

Mr.  Qraham  showed  the  following  *. — ^A  remarkably  fine  speoimen  of 
the  Peregrine  Falcon  {FaXco  peregrinits),  shot  about  the  end  of  March, 
at  Lulworth,  Dorsetshire,  by  T.  F.  Langford,  Esq.,  and  sent  for  pre- 
servation by  Aid.  Swaine,  of  this  city ;  a  pair  of  blaok  Tern  (Sterna 
nigra)f  shot  by  Col.  Kaye,  of  Heworth ;  the  head  and  leg  of  a  Golden 
Eagle  (Falco  chrysaelos),  sent  for  preservation  by  G.  Lane  Fox,  Esq. ; 
it  was  remarked  that  the  eagle  had  been  in  the  posseesion  of  the  family 
upwards  of  52  years  ;  also  a  very  fine  male  Egyptian  Vulture  (VuUitr 
percnopienis).  Mr.  Graham  then  read  a  letter  from  the  Bev.  J.  Cha- 
loner,  of  Newton  Kyme,  stating  that  he  had  observed  what  he  thought 
to  be  a  fine  male  specimen  of  that  beautiful  and  rare  bird,  the  Golden 
Oriole  {Oriolus  galbula),  while  driving,  on  the  28th  April,  on  the  north 
road,  a  short  distance  out  of  Donoaster. 

The  Bev.  J.  F.  Blake,  F.G.S.,  exhibited  some  fossils  from  Robin 
Hood's  Bay,  including  a  very  fine  speoimen  of  an  Echinus ;  a  remark- 
ably fine  and  tolerably  perfect  TurriUtes  Bergeri,  and  fine  specimena 
of  T.  costatus,  from  the  lower  chalk  of  Yentnor,  Isle  oi  Wight ;  alao, 
specimens  which  he  thought  to  be  internal  beaks  of  a  Nautilus,  from 
the  upper  green-sand  of  Cambridge. 

Mr.  E.  Allen,  F.G.S.,  exhibited  several  fossils  and  flint  implemeiLtB, 
principally  of  the  cutting  type,  from  the  neighbourhood  of  Kelaea. 

Mr.  Hind  brought  for  exhibition  a  fine  series  of  'nnelna,  including 
the  beautiful  LithocoUetis  tristrigella^  bred  from  elm  leaves  ftoim 
Nottingham. 

Mr.  Tempest  Anderson  exhibited  under  the  mioroscope  a  large  Beriea 
of  beautiful  Foraminifera,  from  Silesia,  Ireland,  and  the  Atlantic  cose, 
in  which  the  members  were  very  much  interested. 


GLASGOW  NATURAL  HISTORY  SOCIETY. 

The  ninth  and  concluding  meeting  of  the  session  was  held  on  Tues- 
day week,  in  the  Library  of  Anderson's  University,  Mr.  David  Robert- 
son, F.G.S.,  vice-president,  occupying  the  ohair. 

Mr.  James  Coutts  exhibited  a  large  and  carefully  prepared  series  of 
Post-tertiary  shells  from  Kilohattan  Clayfield,  Bute,  and  read  some 
remarks  on  the  more  interesting  features  of  the  district. 

Dr.  James  Stirton  exhibited  specimens  of  Sphaeromphale  (verru- 
caria)  Henscheliana — a  lichen  new  to  Britain,  and  gathered  by  him- 
self on  Ben  Voirlich ;  and 

The  Chairman  exhibited  specimens — ^male  and  female — of  Pagurus 
Prideauxiif  remarking  that  he  had  found  the  species  in  pairs  for  some 
years  past ;  first,  in  the  nets  of  the  fishermen  lifted  from  deep  water, 
and  subsequently  in  the  dredge,  and  along  the  shores  of  Cnmbrte  at 
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low  spring  tides.  From  these  instances  of  apparent  attachment,  he 
was  inclined  to  think  that  this  hermit-crab  pairs  for  the  season,  and 
that  the  female,  which  is  bat  half  the  size  of  the  male,  may,  by  this 
arrangement,  share  the  protection  of  the  powerful  pincers  of  the 
stronger  sex. 

The  Bey.  James  E.  Somerville  exhibited  a  specimen  of  the  hooded 
crow  (Conma  comia)  and  its  eggs,  from  Egypt ;  regarding  which  Mr. 
Gh»y  observed  that,  when  contrasted  with  Scottish  specimens,  both 
the  bird  and  its  eggs  appeared  to  be  mach  lighter  in  colour — a  difference 
which  might  be  owing  to  the  nature  of  its  food,  or  the  results  of 
climatic  influences. 

The  following  papers  were  then  read : — 

1.  "  On  the  Natural  History  of  the  Wood-Pigeon  (Columba  palwn- 
hu8)f  with  remarks  on  the  extraordinary  increase  of  the  species  of  late 
years  throughout  the  agricultural  districts  of  Scotland,"  by  the  Secre- 
tary. The  author  of  this  paper,  in  the  course  of  his  remarks,  showed 
that  about  eighty  years  ago  the  wood-pigeon  was  almost  unknown  in 
East  Lothian — a  county  which  may  now  be  said  to  be  the  head-quarters 
of  the  bird  in  Britain.  Within  the  limits  of  that  district  alone  upwards 
of  '50,000  wood-pigeons  had  been  destroyed  in  the  course  of  three 
years — a  fact  which  almost  proves  that  Haddingtonshire  is  yearly 
invaded  by  large  migratory  flocks  from  other  countries.  Mr.  Qray, 
indeed,  had  actually  seen  prodigious  flights  of  these  birds  arriving 
about  daybreak  on  the  coast  near  Dunbar  ;  and  other  observers  favour- 
ably situated  in  coast  localities  south  of  the  Tweed  had  of  late  years 
published  similar  records.  The  wood-pigeon  is  known  to  migrate  south- 
wards from  the  pine-forests  of  Norway,  Denmark,  Sweden,  and  some 
parts  of  Bussia,  and  on  settling  in  a  purely  agricultural  district  like 
East  Lothian,  these  flocks  would  not  return  to  their  native  forests 
like  fleldfares,  redwings,  and  other  strictly  migratory  birds,  but  remain 
satisfied  with  their  new  quarters,  and  thus  fill  the  place  of  home-bred 
birds  which  had  been  destroyed. 

Mr.  Gray  also  read  a  communication  from  Lord  Binning,  one  of  the 
Society's  corresponding  members,  giving  the  result  of  a  series  of  obser- 
vations  on  the  food  of  this  bird.  From  careful  investigations  by  the 
author  of  his  communication — and  these  had  extended  over  a  period  of 
some  years — ^it  was  conclusively  proved  that  the  wood  pigeon  is  an  agri- 
cultural pest  of  no  ordinary  kind,  and  that  the  late  extraordinary  increase 
of  the  species  in  Haddingtonshire  has  resulted  in  heavy  losses  to  the 
farmers  of  that  county.  The  mischief  by  these  birds  is  indeed  almost 
incredible,  especially  on  newly-sown  com  fields  and  fields  of  young 
grass,  where  they  devour  bushels  of  the  leaf  of  the  white  clover.  In 
illustration  of  tiie  bird's  extraordinary  voracity,  Lord  Binning  for- 
warded the  contents  of  the  crops  of  four  wood  pigeons  opened  at  dif- 
ferent times.  These  were  exhibited  to  the  meeting  in  separate  boxes. 
The  first  contained  144  field  peas  and  7  large  beans,  the  second  231 
beechnuts,  the  third  813  grains  of  barley,  and  the  fourth  874  grains  of 
oats  and  55  of  barley.  Such  damage  may  be  better  estimated  from 
the  fact  that  the  bird  is  known  to  feed  three  times  daily,  each  meal 
probably  involving  the  consumption  of  an  equal  quantity  of  grain  by 
a  single  bird.  In  a  grain-producing  district,  therefore,  where  17,000 
pigeons  have  been  destroyed  in  less  than  ten  months  without  affecting 
any  apparent  decrease  in  their  numbers,  the  loss  to  agriculturists  must 
be  enormous.  The  statistics  given  by  Lord  Binning  embraced  the  re- 
sults of  his  observations  over  a  period  of  nine  months,  beginning  with 
August  and  ending  with  May ;  and  after  making  due  akUowance  for  the 
bird's  habit  of  feeding  upon  the  seeds  and  roots  of  noxious  weeds  (up- 
vrazds  of  700  pigeons  having  been  examined  by  his  lordship)  it  was 
found  that  any  slight  benefit  of  this  nature  was  more  than  oounter- 
balanoed  by  the  excessive  consumption  of  grain.  Lord  Binning  also 
referred  to  the  habit  of  this  bird  in  attacking  fields  of  Swede  turnip, 
and  remarked  that,  although  it  had  been  accused  of  breaking  into  the 
bulb,  he  was  not  of  opinion  that  the  bill  of  the  wood  pigeon  could 
acoompUsh  this.  He  had  been  informed  by  the  Earl  of  Home,  who 
had  watched  the  proceedings  of  the  birds,  that  in  severe  frosts  they 
seemed  to  feed  on  little  else  than  turnip  bulbs,  which  they  appeared  to 
hollow  out  successfully ;  but  in  these  oases  Lord  Binning  presumed 
that  rooks  and  partridges  as  well  as  hares  had  preceded  the  pigeons 
in  their  work  of  destruction.  There  could  be  no  doubt,  however,  as  to 
the  fact  of  the  pigeons  eating  the  leaves  or  shaws,  and  thus  checking 
the  growth  of  the  turnip  in  its  earlier  stages. 

At  the  close  of  the  paper  Professor  Alexander  Dickson,  of  Glasgow 
University,  one  of  the  vice-presidents,  spoke  of  the  importance  of  such 
contributions,  both  from  a  scientific  and  an  economic  point  of  view,  as 
they  enabled  naturalifts  to  judge  of  the  propriety  of  encouraging  or 
destroying  certain  animals,  just  as  they  were  found  to  be  beneficiiJ  or 
the  reverse.  He  then  proposed  that  the  thanks  of  the  Society  be 
transmitted  to  Lord  Binning  for  his  very  interesting  communication, 
which  was  cordially  agreed  to. 

2.  "Dredging  Not^  from  the  Bay  of  Bothesay,"  by  Dr.  John 
Grieve.  This  paper  was  illustrated  by  a  large  series  of  carefully  pre- 
served objects,  and  embraced  many  interesting  facts  in  coxmeotion 
with  some  of  the  spedes. 

3.  "  Contributions  towards  a  Moss  and  Lichen  Flora  of  Combrse," 
by  Walter  GcJt,  Esq, 


4.  "  Notes  of  a  Botanical  Trip  to  Ben  Lawers  with  Dr.  Stirton,  in 
1868,"  by  the  same  author.  In  this  paper  several  rare  plants  were 
enumerated,  including  a  number  of  interesting  lichens. 

The  following  donation  to  the  library  was  announced  :-^"  Transac- 
tions of  the  Natural  History  Society  of  Northumberland  and  Dur* 
ham,"  Vols.  I.,  II.,  and  Part  I.  of  Vol.  lit.  8vo.,  plates.  1865.  From 
the  Society. 

After  a  few  remarks  from  Professor  Dickson  on  the  progress  of  the 
Society  during  the  past  year,  the  session  was  declared  to  be  closed. 


FOREIGN  ACADEMIES. 


FBENCH  ACADEMY. 

Paris,  Mat  30th. — At  this  meeting  Mr.  Joule  was  .elected  as  corre- 
spondent for  the  Section  of  Physics,  as  successor  to  M .  Magnus,  lately 
deceased,  at  Berlin. 

M.  Cahours  presented  a  work  in  the  names  of  MM.  H.  Gal  and 
J.  Gay  Lussac,  on  some  homologous  compounds  of  tartaric  and  malic 
acids. 

Many  other  presentations  of  memoirs  were  also  made  by  members  in 
the  names  of  different  authors. 

M.  Blanohard  brought  forward  a  memoir  by  M.  Mandl,  on  the 
register  of  the  iTuman  voice,  which  indicates  the  different  forms  under 
which  the  epiglottic  orifice  presents  itself  during  the  emission  of  the 
head  voice  and  that  of  the  chest. 

M.  Blanchard  also  presented  a  paper  by  M.  Lacaze-Duthiers  on  the 
embryology  of  Ascidians. 

M.  Claude  Bernard  brought  forward  some  experiments  of  M.  Brdant, 
on  the  absorption  of  oidde  of  carbon  by  the  blood  during  the  inspira- 
tion of  this  gas ;  and  on  its  fixation,  which  causes  the  annihilation  of 
the  functions  of  the  globules  of  blood,  and  can  occasion  immediate 
death  sometimes  even  after  one  inspiration.  M.  0.  Bernard  also 
presented  some  experiments  made  by  M.  Masius  on  the  spinal  cord, 
which  tend  to  show  that  after  a  lesion  of  structure  there  is  a  regenera- 
tion of  the  organ.  The  paralysis  caused  by  the  lesion  disappears, 
and  that  on  this  renewal  of  the  functions  the  voluntary  movement 
reappears  a  certain  time  before  sensibility. 

M.  Charles  Bobin  brought  forward  some  experiments  on  muscular 
contractility  under  the  influence  of  electric  currents.  These  experi- 
ments  tend  to  show  that  action  is  produced  by  the  current  when  it  is 
continuous,  and  absence  of  action  when  an  induction  current  is  made 
use  of. 

M.  Jamin  presented  a  note  by  M.  Tr^ve,  containing  some  remarks 
on  the  simultaneous  passage  of  two  Bumkhorffs'  currents  through  the 
same  tube. 

M.  Balard  presented  a  note  by  M.  Sohoerer-Kestner,  relative  to  the 
action  of  hydrochline  acid  on  oseine. 

M.  Dnm6ril  presented  some  anatomical  observations  of  M.  Georges 
Pouchet  on  the  CyprinicUB  of  China;  and  some  observations  of 
M.  Moreau  on  the  Amphioxus. 

General  Morin  presented  a  paper  by  a  correspondent  of  the  Academy 
on  the  rupture  of  hollow  projectiles  by  the  congelation  of  the  water 
contained  in  them.  M.  Morin,  after  having  remarked  that  this  fact 
is  already  known  by  artillery-men,  remarked  that  he  did  not 
think  it  possible  to  make  use  of  these  experiments  (as  the  author  of 
the  paper  thought)  in  order  to  calculate  the  force  capable  of  pro- 
ducing this  rupture.  In  this  circumstance  two  effects  are  produced,  one 
contrary  to  the  other ;  dilation  of  the  water  by  congelation,  and  con- 
traction of  the  hollow  projectile  by  cooling. 

M.  ■  then  read  a  paper  on  the  mortality  of  infants. 

The  Academy  then  resolved  itself  into  a  sidcret  committee. 


NOTES  AND   MEMORANDA. 


>■••- 


Speed  of  XSleotrio  Signals. — ^Professor  Gould  has  found  that  the 
velocity  of  the  electric  waves  through  the  Atlantic  cables  is  from 
7,000  to  8,000  miles  per  second,  and  depends  somewhat  upon  whether 
the  circuit  is  formed  by  the  two  cables  or  by  one  cable  and  the  earth. 
Telegraph  wires  upon  poles  in  the  air  conduct  the  electric  waves  with 
a  velocity  a  little  more  than  double  this ;  and  it  is  remarked,  as  a 
curious  fact,  that  the  rapidity  of  the  transmission  increases  with  the 
distance  between  the  wire  and  the  earth,  or  the  height  of  the  support. 
Wires  buried  in  the  earth  likewise  transmit  slowly,  like  submarine 
cables.  Wires  placed  upon  poles,  but  slightly  elevated,  transmit  sig- 
nals with  a  velocity  of  12,000  miles  per  second,  while  those  at  a  con- 
siderable height  give  a  velocity  of  16,000  or  20,000  miles. — Journal 
des  Telegraiphes, 


SCIENTIFIC   OPINION. 


Boykl  DnbUn  Soelaty. — Th«  oio^g  laetne  of  th*  ««iiM  of  aftsT' 
Docm  Miantifio  lectnraa  tt  tlw  Soj»i  DabKii  Sodetj  (or  th*  pnMnt 
WHioii,  wui  delinnd  b;  Mr.  Tiabbanic,  Chemut  to  Uw  Apothaouin' 
H«U,  Dnbhn,  on  Mkj  I4th.     Tlw  labjeot  ni  "Atmoapherie  D««t." 
This,  MjB  the  Drilmh  Medical  Journal,  tb*  Itettmr  d^oed,  in  Ue 
worda  of  Bkcon,  to  be  "  tiie  little  mote*  Uut  in  tb«  nn  do  •*«  •tit, 
thongh  there  b«  no  wind."     Serer&l  interertdDg  axperimsnta  wen  made, 
by  wbicb  the  pTMCDoe  of  dniit  wM  denionetratad,  M  UfcewJM  ite  otganic 
nktnre.    If r.  Tichbonie  bIao  repoTt«d  tlie  remit*  of  Tkriona  uuIjbm  of  ! 
■treet-dnet,  which  he  bad  inatitated  to  illoetnte  hii  lectnn.  He  foond,   i 
snotigit  otber  things,  that,  whereu  oboot  34  par  oent.  ot  the  da<t  ia  , 
Orel  ton- itreet — one  of  the  bmueat  &nd  moat  crowded  thorongh&rei  in 
the  dtj — «M  compoeed  of  itttble-mannTe,  >  cab-it«>d  la  Nmmu' 
•treet — clon  to  the  eiteniiTe  openiiiK  of  the  Collet  Pnrk — Tielded 
a  doat  which  oontaioed  □□  lees  than  45  per  cent,  of  organic  matter. 
Conaeqoentl;,  cab-atsnda  were  eaeentiollj  ■ouroea  al  atmospheric  con- 
tMnination,    and  aa  Each  required    carcrd    anpecriaion.      Street-diut 
Mr.  Tichbome  deacribed  aa  being  the  pabolam  of  atmoaphario  dnat  in 
gvnaral.     In  condnding  hia  lestnre,  the  anthor  pointed  out,  on  the 
one  hand,  the  importance  of  inetitating  a  thoronghlr  eoiantifio  inqnlty 
into  the  effect!  of  this  atmoapheric  doat  on  the  h^gienio  oonditiona   ' 
of  placea  and   ootmtriei ;  irhUa,  on  the   other,  ha  allnded   to  the   I 
danger  of  raiaiog  a  "  doat-mania,"  from  which   mnoh  harm   mij4ii 

MHlt.  I 

Booent   Worka   on    the    EmbiroloKT   of  Artioulatei.  —  The  j 

Monthly  Mir.rosei/pical  Journal  girHB  the  following  nBefnl  «aniniar7  in    i 
ile  April  namber : — "  Frofceaor  Clapor^de    hoa   pnbliahed   a    paper, 
'  Oh  ibe  Kmbryology  of  Wonna,"  Mpeoially  Spirotbia,  in  Siebold  and   ' 
Killliker'a  '  Jcamal.'     Helnikow  writes  in  '  Wiegmann'a  Archir,'  '  On  | 
tbo  early  atsgea  of    Tania,    rvctimerina,'  with   a   tew  Ggurea.      Dr.    ' 
Bichaid  Qreef  pabliahea  in  the  same  nnmber  of  the  '  Aroliiv,'  aome  I 
meet  intereating  reseaTohei  on  certain  remarliable  forms  of  Arthro-   | 
poda  and  worm-tjpea,  illnatrated  bj  four  platea.     Dr.  Anton  Dohm 
haa  lately  pnhlished  the  first  part  of  his  '  Besaarchea  on  the  Stmctnre 
and  Development  of  Arthropoda'  (Innecta  and  Cmataoe*},  with  nine   i 
eicclleat  plates.  It  ia  extracted  from  Siebold  and  Kolliker's  '  Joamal.'   i 
He  here  records  hia  obaervationa  on  tha  embryology  of  Cnma  and  i 
allied  genera,  of  certain  sea  opidera  (Pycaogooidai),  and  thinka  that 
embryology  showa   that  these  cnrioua   animals,  claaaified  bj  many 
natnraliita  with  the  Aiachnjda,  are  really  Cmstacea  t  and  of  D^hnia, 
PianizB,  and  Faranih-ura  Cnslana.     A  p^>er  of  the  great«t  interest 
to  entomologiatg  is  U.  Oanin's  '  ContribntioD  to  a  Knowledge  of  De- 
Telopmental  Hiitory  in  laaeots'  in  Siebold  and  KOlUker's  '  JonrnaL' 
It  ia  folly  illaatrated." 

Poisonous  Tea. — The  trade  in  the  lowest  class  of  adoltacated  tea 
still  oonttnoea,  and  thii  month  Dr.  Mater  reports  that  ^ere  have 
been  no  less  than  60  cheata  exposed  for  sale,  of  which  he  procnred 
samplea.  Thia  ao-callad  tea  oonaiated  of  a  rariaty  oF  rubbish,  and  ii 
baing  sold  for  2}d.  per  lb.  It  yielded  aa  aah  amounting  to  3^-66  per 
osnt.,  oonsistiog  chiefly  ot  iron  filings,  and  under  the  mioroaoope  pre- 
sented the  stractarea  ot  many  foreign  regetable  mattera.  Bnt  tha 
wortt  sample  which  came  under  his  notice  was  a  grsan  tea  from  India, 
h^hly  faced,  and  yielding  an  ash  containing  a  quantity  of  copper. 
This  is  really  a  gad  thing,  becanae  it  has  previooslj  been  a  noteworthy 
fact,  that  oni  Indian  planters  refrained  from  such  praotioes,  and  that 
tea  from  onr  owu  poagesBiona  could  be  depended  oa.  We  tmst, 
howarar,  that  tbis  prompt  diecoTorj  and  exposure,  of  what  wo  think 
is  the  first  case,  may  disoonrago  the  unprincipled  peraona  who  are  thna 
diigiaeing  the  commercial  honour  of  oar  Indian  planters.  The  oolonr 
■aemed  to  hare  been  produoed  by  roasting  in  oontaet  with  oopper, 
probably  in  copper  pans. — Food  Jnurnal. 

A  Plague  of  Beetles. — A  Tery  serions  plagne  of  amall  brown  beetles 
has  oooorred  in  Yorkahico,  aud  daring  the  lost  few  days  the  Swede 
tomip  crop  baa  been  destroyed.  Thta  is  especially  so  in  the  Wold 
district,  many  forms  having  no  plants  remainiug.  At  Ualton,  on 
Batnrday,  the  tarmers  obtained  new  stocks  of  aeed,  and  re-sowing 
would  aommence  ou  Monday,  The  beetles,  in  myriads,  bare  also 
attacked  the  tare  and  pea  oropa.  The  long  drought  is  supposed  to 
bare  f  aTonred  this  deatmctiTO  visitation  of  insect  life. 


bq.    CommaDiaatod  by  Profwaor  Hoalay,  r.ILS.,  V.GA 

a  naw  Labyrinthodoot  Amx^hiaB,  ban  uie  Magneaian  lii 

Middaridga,  Dnriiam."  ^  Albany  Hanaock,  Eaq.,  r.L.8.,  and  R. 
Howae,  &].  Also  communicatad  by  Pioleascv  Hniley.  G.  "On 
Prolervafina  SpeiKri,  Von  Hc^er,  and  a  new  species,  Profcroiaanu 
Mtaityi,  from  the  Hari-sla*e  at  Hidderidgs,  Darhsm.*  By  Albany 
Hancock,  Esq.,  F.L.S.,  and  R  Howsa,  Esq.  Also  oommnnteated  by 
Profeswr  Hoilay. 
Boyal  Hicrascopical  Societir,  8  p.m.  "Biperimenta  on  FannentatiDn  and 
'■  gl,"  by  John  Ball,  Baq.,  ofthaLabomtory,  " ' 


THUfBDAY.  9lh. 

ZooTogical  Suviety,  S.30  p.m. 
Mathematical  Society,  8  p.m. 
Rcrral  InstitutioD,  t  p.m.    "  Eleatridty,"  by  Prof.  Tyndall. 

Brighton  and  Susssi  Natursl  HiBton  Society,  " ""- 

the  Wings  of  Insocta,"  by  Mr.  H.  Paake. 


On  Nervorea  of 


FRIDAY.  lOUi. 


Aatrooomioal  Sociaty,  S  p.m. 

Royal  lostitntiMi,  8  p.m.    "  Oa  the  Ammonia  Compounds  of  Viat^maD," 

by  Prof.  OdliDg. 
Qiiskett  aub,  8  p.m. 

SATURDAY,   11th. 
Royal  Botanic  Society  8.15  p.m. 
Bayal  InstitiiUon,  3  p.m.    '■  On  Comets,"  by  Prof.  Grant. 

3UNDAT,  12th. 


SCIENTIFIC  DIARY. 

WEDNESDAY,  June  8th. 
Qeologioal  Society,  8  p.m.  1.  "  On  the  Superflcial  Depodta  of  the  South 
3  Hampshire  and  tha  Isle  of  Wight.'^  By  Thos.  Codrington,  Esq., 
F.0.3.  2,  "On  the  Relative  Position  of  the  Fcrest'bed  and  the 
ChUleatonl  Clay  in  Norfolk  and  Suffolli,  and  on  the  Real  Positioo  of 
the  Fonst-bed."  By  tha  Rev.  John  Gunn,  M.A.,  F.O.S.  8.  "On 
Thnnttenu  Hi^manni,  Osrmar,  from  the  Marl-slate  of  Uidderldge, 
Durham."     By  Albany  Hancock,  Esq.,  F.L.S.,  and  Richard  Howae, 


MONDAY,  ISth. 
Royal  Oeographioal  Sodety,  8.30  p.m. 
Society  of  British  Architects,  8  p.m. 
Londrai  lastitutiou,  t  p.m. 

TUBSDAY,  14th. 
Royal  Hadical  and  Chirurgioal  Society,  8.30  p.m. 
Pbotogrwhic  Soinety,  8  p.m. 
AaUiropological  Society,  8  p.m.    "Oollia  Kelta  of  Ireland,"  by  Ot,  John 

Beddoe,  Pros.,  A.S.L.      "On  the  Icish  Celt,"  by  Hsnij  Hudson, 

Esq.,  M.D.     '■  Notes  on  the  Race.Slemeata  ot  the  Insb  Psople,"  by 

Mr.  G.  H.  Klnahon. 
Krmingham  Natural  History  and  Misroscopical  Society,  7.30  p.m.    "  On 

the  Preparation  and  Haunting  of  Palates  of    Hollusea,"  by  C. 

Pompbray. 

WEDNESDAY,  Juno  15th. 
Hateorological  Society,  7  p.m.    Aooual  MeeUag,  Slaotioa  of  Offioera,  fcc 


ohave 


K.— "T.  B."-Y6s.  Consult  Dr.  Wa]lioh,whohasgiven 
much  attention  to  tha  subject.  We  do  not  think  the  h];|»tlieai  daservn 
much  credence.     It  is  too  difficult  to  admit  alt  tha  requisite  coudiLioiis. 

On  Eozoon.— Our  correfpondant'i  letter  has  reached  uL  We  will  sss 
in  dua  course  what  can  be  cfcna.  We  could  not,  without  tear  of  offenoe, 
auggest  that  the  person  named  was  going  on  a  natural  history  eipeditioo 
totSe  antipodes.     Was  it  not  a  joke  t 

BosTOS  Society  at  Natuiul  HiBWat.  —  "R.  B."— Wb  thank  yoo 
for  your  communication,  which  has  just  reached  us. 

RoTiL  MioaoBCOPiCiL  SijciKTr.  —  "A.  S."  should  ask  the  assistant 
secretary  to  eiplun  the  matter.     It  ia  no  fault  of  aura. 

Elec*  BO -Motive  Machises.— "  Ignoramua"  —  We  cannot  say  what 
tha  oast  is.  Several  auoh  have  been  devised,  and  are  described  in  the  books 
on  Electricity.  The  Ute  Sir  A.  Snow  Harris  deacribed  in  hia  small  manual 
an  apparatus  of  the  kind  mentioned  for  propelihig  a  noM  boatk  The 
difficulty  lisa  only  in  the  cost  and  not  Uie  principle.  The  AnMlBHaa  ore 
doing  more  in  this  direction  than  we  are. 

SnsDAt  Lktl'hk  SocntTT.-— The  notice  has  boon  recrived,  bat  wsi 
already  in  hand.    Have  you  observed  our  request  iu  a  reoeat  Dnabar  r 


Jane  16,  1870.] 


SOIENTIPIO   OPINION. 


517 


WEDNESDAY,  JUNE  16,  1870. 


THE   BEITISH  ASSOCIATION  SEWAGE 

COMMITTEE. 

[HEBE  Beems  to  be  some  fatality  hanging  over  the 
qneatioii  of  the  best  means  of  ntitizing  sewage ; 
for  whenever  the  problem  has  presented  itself, 
something,  either  in  the  shape  of  personal  differ- 
ence or  trade  ohioanery,  has  cropped  np  to  prevent 
the  proper  solution  of  the  difficulty.  We  are  reminded  that 
Bistoiy  repeats  itself,  by  the  fact  that  in  the  recently  ap* 
pointed  Committee  to  investigate  the  sewage  matter,  a  split 
has  arisen,  which  is  likely  to  prevent,  or  at  least  diminish  the 
value  of,  the  result  expected  by  the  public. 

A  very  pretty  little  squabble,  traceable  in  some  measure  to 
personal  jealousies,  has  taken  place  among  some  of  the  leading 
members  of  the  Committee,  and  the  consequences  are  still  in 
embryo.  The  history  of  the  affair  is  told  in  a  series  of  docu- 
ments which  Messrs.  Paul  and  Wanklyn  have  circulated  among 
those  interested  in  the  sewage  question.  The  Committee  was 
appointed  to  consider  the  methods  most  appropriate  for  the 
utUization  of  sewage;  and  in  the  course  of  its  pro- 
ceedings ^t  has  divided  on  the  question  of  the  mode  of 
applying  the  funds  which  the  subscribers  have  already 
contributed  in  aid  of  the  Committee's  labours.  Professor 
Wanklyn  and  Dr.  Paul,  who  have  themselves  conducted 
numerous  experiments  on  the  subject,  consider  that  the  Com- 
mittee should  award  them  compensation  for  the  time  and 
trouble  involved  in  such  researches.  To  this.  Dr.  Williamson 
and  Professors  Marshall  and  Corfield  object.  The  issue  is, 
therefore,  a  very  simple  one,  and  is  as  to  whether  members  of 
the  Committee  are  to  be  remunerated  for  any  researches  under- 
taken to  settle  the  question  which  engages  the  consideration  of 
the  Committee.  Messrs.  Wanklyn  and  Paul  say  Yes;  and 
Professor  Williamson  says  No. 

Now,  we  cannot  understand  on  what  principle  Professor 
Williamson  defends  his  view  on  the  matter.  It  seems  to  us 
that  if  certain  members  of  the  Committee  are  better 
qualified  than  others  for  the  task  of  8x>ecial  investigation — 
and  surely  this  may  be  said  of  Messrs.  Wanklyn  and 
Paul — the  Committee  ought  to  be  delighted  to  secure  the 
servicee  of  these  gentlemen,  and  to  reward  them  for  the  time 
and  trouble  spent  in  prolonged  and  special  inquiries.  Professor 
Williamson's  objection,  that  only  paid  servants  of  the  Com- 
mittee can  undertake  such  duties,  is  a  mere  technical  objec- 
tipn,  and  is,  so  far  as  concerns  the  result  which  the  public 
desire,  a  most  inequitable  one.  It  amounts  to  a  mere  cavil. 
Professor  Williamson  does  not  care  to  commence  the  necessary 
research  himself,  and  so  he  tries  to  prevent  other  able  chemists 
from  doing  so,  on  the  mere  quibbling  ground  of  their  being 
members  of  the  Committee.  What  was  the  Committee  ap- 
pointed for,  but  to  inquire  into  the  subject — in  great  part  a 
chemical  one — and  to  rex>ort  to  the  public?  It  was  for  such  a 
report  that  the  money  was  advanced  by  the  subscribers ;  and  we 
believe  we  are  correct  when  we  say  that  the  subscribers  always 
expected  iliat  the  scientific  members  of  the  Committee  would 
conduct  part  of  the  inquiry  themselves,  and  not  be  content 
with  sitting  down  in  the  Committee-room  for  a  certain  number 
of  hours  and  examining  evidence  which  might  perchance  be 
forthcoming. 

In  our  opinion,  then,  Dr.  Paul  and  Mr.  Wanklyn  are  right 
in  the  course  they  have  adopted  in  appealing  from  *'  Caraar  "  to 
the  subscribers,  and  we  congratulate  them  on  the  view  taken 
by  the  mass  of  those  with  whom  they  have  communicated. 
We  trust  that  these  gentlemen  will  not  be  discouraged  by  any 
mere  factious  opposition ;  but,  bearing  the  desires  of  the  sub- 
scribers in  view,  that  they  will  try  and  give  us  the  facts  neces- 
sary for  a  practical  answer  to  the  question :  How  shall  we 
utilize  sewage  P    We  hope  also  that  Professor  Williamson  will, 


in  the  interests  of  the  community,  forego  his  right  to  raise  a 
technical  difficulty ;  and,  under  the  influence  of  his  own  sound 
common  sense,  will  do  his  utmost  to  aid  in  furthering  the 
interests  of  the  public. 


THE  WEEK. 
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BiDce  openiog  thii  deparlmmit,  w«  have  rcceiTsd  fo  niiieb  •nittaaee  from 
fri«ndlj  corr»pondenU  in  diiTfrent  parts  of  the  world,  that  wo  «ro  lod  to 
b<'lieve  tbat  our  rraden  maj,  with  very  little  troolda  to  themaelTet,  aid  ni 
in  miiklBg  **  The  Week  *'  a  moat  crmprehentiTo  reowd  ot  current  «fv«nta  in 
the  ademiflo  world.  We  therefore  appeal  to  all  oar  fricnda  to  lend  os,  not 
merely  their  *'ear»,"  bnt  their  handa,  and  to  s#nd  ne  any  weekly  "  jottinsB  '* 
of  intereit  relative  to  matters  oeonrring  in  their  neighboarhood.  "The 
emar«at  contribution  *'  will  be  accepted,  and,  aerional/,  the  briefer  and  more 
t«rse  the  notea  are  the  better.  Secretariee  of  soeietiea,  metropolitan  and 
provincial,  librarians,  eorators,  leotorers,  aad  teachers,  may  ah  do  aomothtng 
m  their  tarn. 


|UEING  the  past  week  the  members  of  the  Geologists' 
Association,  accompanied  by  Professor  J.  Morris, 
made  two  excursions,  one  to  Aylesbury,  the  other  to 
Heme  Bay.  The  geology  of  the  district  near 
Aylesbury  consists  chiefly  of  the  Upper  Oolitic  strata;  the 
lowest  formation  visible  is  the  Kimmeridge  clay,  which  is  worked 
for  making  bricks  near  Hartwell,  and  contains  many  fossils,  as 
Ammonitee  hiplex,  Bdemniies,  Cardium  Asiarte,  &c,,  as  well  as 
remains  of  Pliosaurus ;  overlying  the  clay  is  a  bed  with  pebbles, 
marked  by  the  outburst  of  springs,  and  forming  the  commence- 
ment of  the  Portland  series,  followed  by  beds  of  sand  and  stone, 
underlying  the  stronger  bands  of  Portland  limestone  (exten- 
sively worked  at  Hartwell),  and  replete  with  the  usual  fossils, 
as  Am.  giganteua,  Cardvum  dissimUe,  Oeirea  falcata^  Trigonia 
gihhosa,  &c.  Over  these  a  change  of  conditions  is  observed  by 
'the  incoming  of  the  estuarine  Purbeck  strata,  consbting  of 
shales,  clays,  and  marly  limestones  (pendle),  with  Mytilus, 
Gijreiia,  many  Gyprides,  fish,  and  remains  of  insects  and  plants. 
The  junction  of  iJ^e  overlying  beds  is  not  always  to  be  obtserved ; 
but  there  is  evidence,  if  not  at  present,  at  least  of  the  former 
existence  of  the  Wealden  beds  by  the  presence  of  the  plant 
Endogeuites  erosa,  CyrensB,  Unio,  and  Paludina.  Evidence  of 
denudation  is  apparent  prior  to  the  deposition  of  the  Lower 
Green  Sand  strata,  which  caps  the  hill  tops  at  Hartwell  and 
Stone,  and  contains  some  of  its  characteristic  fossils,  as  Exo' 
gyra  smuata,  Peeten  ohUqwie,  Osirea  macroptera,  «&c.  Between 
Stone  and  the  Chiltem  Hills  the  overlying  cretaceous  beds, 
G«ult  and  Upper  Green  Sand  may  be  traced.  The  immediate 
district  is  free  from  much  superficial  deposit :  there  is,  how- 
ever, a  bed  of  gravel  and  clay  containing  shells  and  mam- 
malian (elephant)  remains  on  the  side  of  the  day -pit  previously 
mentioned.  The  physical  features  of  the  country  around  are 
doe  to  subsequent  denudation;  and  thus  the  outliers  of 
Portland  and  Purbeck  strata,  upon  which  stand  Aylesbury, 
Hartwell,  Stone,  Brill,  and  other  towns,  are  merely  x>ortions  of 
these  beds,  once  continuous,  and  which,  as  is  well  known,  may 
be  traced  farther  in  a  south-westerly  direction,  although  in 
the  other  direction  they  are  not  much  further  to  be  observed. 
The  Heme  Bay  excursion  included  the  examination  of  the 
Lower  Tertiary  strata,  so  well  exposed  from  that  place  to  the 
Beculvers,  and  consist,  in  ascending  order,  of  theThanet  sands, 
with  its  characteristic  fossils,  followed  by  the  marine  equivalents 
in  that  area  of  the  more  estuarine  and  fluviatile  strata  of 
Woolwich  and  Lewisham,  near  London,  and  succeeded  by  the 
basement  bed,  rich  in  fossils,  of  the  London  clay,  which  latter 
stratum  constitutes  the  broken  and  sloping  ground  of  the  coast 
near  to  Herne  Bay,  as  contrasted  with  the  nearly  perpendicular 
form  of  the  cliff  to  the  eastward,  due  to  the  difference  in 
mineral  character  of  the  beds  which  compose  them. 

The  Museums  Syndicate  of  the  University  of  Cambridge 
have  issued  their  annual  report,  from  which  it  appears  that  the 
Swainson  Collection  of  Birds,  which  has  long  been  in  the  pos- 
session of  the  University,  but  not  heretofore  accessible,  is  now 
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i:*  r^UTfkoizd  C'Wjoeucn,  ^jmamiiM,^  of  ->-^>2  tpetd^gaa,' 
nferzTAJk  to  Z,::'A  v^,^^  rteetizij  pnmmt/tdhjMr.  Stnckla&i'i 
fr;djv^,  a  ako  eMfp^telr  tar^s,^*d  acl  cato]o^««d  ty  Mrs. 
fkncklaatl    AMo^r  tfXjunf^^jtk   rA  fcirb,  Bade   by  the  Ute 

tyf^  -/  Ok  «pk»»  d«*^i«d  by  Mr.  fiWby  ud  Sir  W./ardine 
itt  tA«  I '^.Mraii,:^  </  0/,..' „^ ,  ,,  ait'i  sacj  of  tLoce  diie&- 
Wftd  fvy  Hir  A&irev  8^.1:./ Ui  B^vtred  by  bim  ia  tlie 
ZW^^j'j  '/  .^V/u/A  yl/.">./,  bM  r>e>»  added  to  tbe  i-trti  by 
tb*  tr^*tt«  <>€  Mr  .S.ifcy ;  aiid  -A:^,  aod  tbe  geaetaljeoikctiaa, 
tb«  ^/u  of  Cap#aia  BU/;kwood,  u«  Cambridge  Fhikaoplucal 
8oei«ly,  aad  otber  doo^>n,  are  now  all  arraaged  ia  tbe  — ^«* 
'*^**',  Vari<««  oth«r  a<rpi«tk,nji  are  mcBtioiMd,  of  whieb  tbe 
Bfc^^  imyjtX'^xA  M  Dr,  B/>bert  I>*%i  zn^trMuad  and  patbologkal 
€^AU:€iiou,  Aft  index  t<.  tbe  f-y^til  reaiaiae  of  ares,  orcitbo- 
iA^ina,  aad  repUlia  of  tbe  secondary  strata,  in  the  Woodvardian 
Ua^tn,  sbd  a  rolnrae  on  tb^  osteology  of  tbe  omitbcaauria 
of  tU  Camtn  Jjfe  Cpper  Greeotand,  »itb  6;<artt  of  speciiDens 
'"  j^^^  »^«*°«»'  ^^e  t«i»  prepared  by  Mt.  Beeley,  and  are  now 

8t»  i>r>T^  of  »iatuti«  may  be  interested  to  know  tbat  tbe 
Oenersl  Assembly  of  tbe  Tree  Chorcb  of  Scotland  has  pre- 
•ented  a  memorial  to  tbe  Home  Secretaiy,  asking  tbat  mkoa 
m%yU  Uken  to  get  a  strietly  accurate  aecoont  of  tbe  namber 

r  '^h'^C'^^a^  ^^  ^  *^*  '**«^"  denomination,  in  tbe 
i.nited  Kingdom ;  an  aecnrate  census  of  tbe  aetnal  state  of 
edncation  ,n  tbe  United  Kingdom,  tbe  namber  and  character 
of  the  schools,  by  whom  they  bare  been  io.titnted,  nnder  what 
management  they  arc  condacted,  and  tbe  namber  of  chUdren 
attending  them ;  information  in  regard  to  the  booses  of  the 

W^^lli  i?"°f  ^'  ''^\'^^''  pnbUchonses,  and  beershops  in 
the  Lmted  Kmgdom ;  and  as  to  the  aetoal  numbers  of  those 

Tut  diamond  known  as  the  '*  SUr  of  SouUi  Africa."  the 

SJ^SuTi  ?^  "^"^^  ^'^"^  ^'•^  ^'*P*  ^^«^  Hope  to  Messrs. 
a^nthal  A  Co,  was  reported  in  the  Times  of  theStb  of  Jaly 

re«plendent  quality,  of  about  186  grains  weight     It  is  under-  . 
Jood  to  hare  been  sold  on  behalf  of  the  conmgnees  by  L 
brokers    Mes.r..Ochs,  Brothers,  of  London  and  Pari^,  to  ' 
Mewri,  Hunt  &  Eoskell,  of  New  Bond-street. 

J^Z^''!t^\^u^V^^tS!'  ^"  '«^"J^  presented  to  the 
cabin«^  of  the  School  of  Mines,  of  Oolumbii  College,  U  S  a 
rery  choice  collectbn  of  minerals.  Conspicuous  among  th^m 
are  nugge^  of  natiro  gold,  natire  platinum,  iridosmff  llZ 
emerald,  from  the  Urals,  single  and  in  dust;,!  in  the  glg^f ! 
topar,  chrome  garnet,  makchites,  Ac,  in  all  456  rare  .Jeci' 
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menf. 


St^LLT''- V^'^xT^  ^^  ^^'  American  Geographical  and 
^il^A^^'^^^'  "^  ^'^  ^^'^'  ^'-  ^*«»  bTd;  Ohailla,  the 
l)Xwit;^^?^''  "?i^?''  ^"  P'^°**^'  ^'oogh  President 
sS^iyS  pSr  "'^''  ^""^•^  "^  ''•  Imperial 'Geographical 

i««?'!f^'*^t*w'  ''^^^^Jf  ''•"•"y  '^^^  i^^<>™«d  on  such  Bub. 
W„  5^  '•  ^^^^  ^'  ?^  Thomaon's  patent  steam  omnibose.  has 
SftaL^oA'T.^^^^.^^'^'^  Edinburgh  and  Portobello,^ 
o?rtr  .Ixtr  Sr^^  "'"''l    '^^^  ^^^^^^  "  constructed  t^ 

3^!  t2  *  P"*«»»«""fcwenty-one  inside  and  forty-four 
outside.     The  trips  already  made  hare  been  rery  successfal 

hJl^^ni^l^'  "^^  *^'  Admiralty  hare  decided  on  immediately 
es£lT.h«  *^  V^  '*"^"'  construction  and  fitting  at  that 
ressels  is  to  be  named  the  Raleigh,  and  wiU  be  of  between 


At  a 

G«  the  ssLjeet  of  the 

direeUm  of  the  Soatk 

bcgianlsg  of  May,  to  c^^mk  iIls  Fi^:«r  iozy 

eonaeeticB  wlik  the  Great  Xirtoesm  zc  ¥i 

fttay  Bade  tersM  with  the  air^xaLei  s£  sbe 

Sooth  Easicn,  bci^  take 

tioa  in  the  Comawas,  bm  raerrcd  laanr  za*BS  t* 

I^ds^  where,  they  state,  i&ey  kiope  la 

briag  Ibrward  a  plan  for  irz»zi^j 

at  a  greatly  lesseaed  exp«=^.     .aey  pr^ 


harboar  of  Folkesioae  and  bci.i 
Hc^yhead  serriee,  and  so  to 

the  journey  between  Loftdoa  aad  Ft 

lotions  were  passed  pledgii^  the  tova  ^^ 
Sooth  Eastern  direetors,  and  a  deficiatiaa 
wait  on  the  maire  and  municipality  of 
co-operation. 

MissKS.  Laird  Beothzks  write  to  the  TTwa  to  ezprostheir 
opinion  that  no  conclnsioii  as  to  the  aiedta  of  t^  sh%»  Ifoaordk 
and  Captain  should  be  drawn  firom  their  rrfiimiarr  in  a  pas- 
sage of  ten  days  to  j<Rn  theChaaBel  aqoadroa,  wken  the  rdatire 
prerioos  experience  gained  in  emA  ship  is  cooaideredL  lie 
3f anarch  has  been  in  commission  for  Bote  than  a  year,  bat  the 
Captain  for  only  ten  days,  when  she  left  to  joia  the  fleet  They 
add :— The  reports  we  haye  reeeiTed  firooi  those  on  board  the 
Captain  t^eak  in  the  highest  terms  of  her  fc«»i*?M^^^  her  sea- 
going qualities,  her  arrangements  as  a  fighting  sh^,  and  also 
of  the  excellent  practice  made  from  her  turret  guns  ia  heaty 
weather,  and  confirm  the  personal  obserraticms  of  one  of  our 
firm,  who  made  the  passage  in  her  to  join  the  fleet  off  Cape 
FiniBterre. 

The  Pda  Mall  Budget  says:— It  is  now  definitdy  settled 
that  four  expeditions  are  going  out  to  obserre  the  approaching 
eclipse  of  the  sun,  which  will  be  Tiaible  throoghont  a  great  part 
of  Southern  Europe ;  and  that  Mr.  GnstaTe  Lambert,  who 
proposes  to  undertake  an  expedition  to  tbe  North  Pole,  dedans 
that  the  statement  of  his  baring  made  up  the  necessary  funds 
is  nnfounded« 

We  learn  from  the  Science  Gossip  of  the  Athenofum  that  the 
Boyal  Academy  of  Sciences  of  Turin  has  found  in  its  secretary, 
Signor  Gaspare  Gorresio,  an  able  chronicler  of  its  pioceediB^; 
bis  recent  work,  Sunto  dei  Lavori  Scientifid  letti  e  dwcicm 
nella  Classe  di  Scienze  Morali,  Storiche  e  Filosoficke  dtUa 
Beale  Acrademia  di  Torino,  contains  the  discussions  &om 
1859  to  1865,  since  which  year  the  Academy  has  published 
special  reports. 

The  Botanic  Garden  at  Botfcerdam,  directed  by  Dr.  Banwen- 
hoff,  and  in  which  M.  Witte  acted  as  head  gardener,  is  to  be 
giren  up.  The  Gardener's  Chronicle  does  not  know  the  reasons 
for  this  step. 

Lord  Napier's  Government  is  maturing  a  most  important 
scheme  for  training  Native  medical  practitioners  for  village  and 
district  dispensainA^s  in  India.  It  is  proposed  to  establish 
medical  schools— two  in  the  Telugu  districts,  two  in  the  Tamil, 
and  one  among  the  Malayal  urn -speaking  racei.  The  course  of 
study,  embracing  a  popular  system  of  medicine  and  surgery, 
would  extend  over  three  years,  and  the  students  would  take 
the  place  of  the  hahims  and  charlatans  who  now  victimize  the 
inasses.  Under  this  scheme,  some  eight  or  ten  qualified  prac- 
titioners would  be  sent  forth  from  each  school,  until  there  was 
at  least  one  village  doctor  to  erery  3,000  people.     It  would,  of 
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coone,  be  the  work  of  years  to  provide  so  many  practitioners 
as  8,500 ;  bot  we  know  of  no  project  likely  to  confer  a  wider 
benefit  npon  future  generations.  The  Local  Fand  and  Town 
Improvements  Bills  have  intermpted  the  consideration  of  the 
schemei  which  will  be  resumed  as  soon  as  these  measures  become 
law. 

We  do  not  know  on  what  plan  the  examinations  of  the 
Boyal  Agricultural  Society  are  conducted,  but  we  must  dis- 
tinctly dissent  from  the  opinion  expressed  in  the  following 
quotation  from  a  contemporary : — "  The  utter  failure  of  the 
examinations  held  by  the  Boyal  Agricultural  Society  is  a  note- 
worthy fact.  This  year  only  two  candidates  presented  them- 
selves, and  we  are,  therefore,  not  surprised  that  the  report 
should  be  silent  on  the  subject  of  education.  It  is  a  great 
thing  to  learn  that  there  are  some  branches  of  knowledge 
wherein  proficiency  cannot  be  tested  by  examination  papers, 
even  when  framed  on  the  best  possible  principles.  Mr.  Dent 
expressed  the  feelings  of  most  landlords  and  agents  when  he 
said  that  conversation  with  a  proposed  tenant,  and  a  walk  with 
him  through  the  vacant  farm,  must  always  be  a  more  satisfac- 
tory criterion  than  the  diploma  of  the  Boyal  or  any  other 
Agricultural  Society.  Knowledge  and  capital  are  the  two 
requisites  for  successful  farming.  Examination  may,  perhaps, 
ascertain  the  existence  of  both,  but  will  not  help  one  to  know 
how  either  is  likely  to  be  employed."  If  the  examination  was 
a  practical  one,  it  would  surely  bo  better  than  a  whole  week's 
excursion  round  the  farm.  Examiners  often  make  the  mistake 
of  testing  only  the  knowledge  of  the  theory,  and  omitting  con- 
sideration of  the  art.  It  is  in  this,  we  suppose,  the  defect  lies. 
If  the  examinations  for  a  medical  degree  were  limited  to 
paper  and  viva  voce  questions,  without  the  test  of  the  patient's 
bedside,  the  public  would  be  likely  (as  indeed  happens  in  the 
case  of  some  degrees)  to  feel  the  consequences. 

The  Pall  Mall  Oazette  is  surprised  that  in  the  recent  debate 
npon  opium  cultivation  no  reference  was  made  to  the  curious 
statements  of  M.  Gamier,  a  member  of  the  French  Cambodian 
expedition.  He  asserts  that  in  China  the  ta»te  for  opium  is  by 
no  means  confined  to  the  human  race.  Pigs  and  horses  thrive 
upon  poppy  flowers,  and  when  deprived  of  their  favourite  food 
languish  and  die.  At  a  town  in  Yunan  rats  used  to  resort  in 
large  numbers  to  an  opium  manufactory,  in  order  to  inhale  the 
fumes  from  the  coppers ;  and  after  the  town  had  been  sacked 
by  the  Panthays,  the  ruins  of  the  factory  were  visited  by  its 
old  habituds,  who  were  content  to  die  on  the  scene  of  their 
former  happiness.  A  great  deal  of  nonsense  is  talked  about 
the  fearful  consequences  of  opium-eating.  In  moderation,  opium 
is  an  excellent  stimulant,  and  this  is  well  known  to  the  hun- 
dreds of  literary  and  professional  men  who  could  hardly  get 
through  their  labours  without  its  help.  The  stereoty)>ed  ema- 
ciated opium-eater  is  one  of  the  bogies  used  by  the  well-inten- 
tioned ignorant,  and  has,  save  in  exclusive  instances,  no  serious 
existence. 

On  Wednesday  last  the  great  show  of  the  season  at  the 
gardens  of  the  Boyal  Horticultural  Society  took  place.  The 
display  of  plants,  flowers,  and  fruit  was  excellent,  and  may  be 
regarded  as  in  every  respect  successful.  The  attendance  of 
visitors  waa  very  numerous.  An  important  featnre  of  the  show 
was  the  exhibition  of  rhododendrons  by  Mr.  Waterer,  of  Knap- 
hill  Nursery,  under  the  marquee.  Several  thousands  of  trees 
were  set  in  groups  upon  undulating  land,  and  the  masses  of 
bloom  of  various  tints,  well  arranged  and  divided  by  walks,  to 
the  spectator  on  an  elevated  spot,  were  very  effective.  In  the 
general  exhibition  the  orchids  were  a  remarkable  collection,  and 
the  fine  foliage  plants  were  numerous  and  of  great  merit  The 
azaleas  were  not  quite  so  good  as  usual. 

Mr.  B.  Field,  C.E..  and  Mr.  C.  Cubitt,  C.E.,  the  engineers 
deputed  by  the  British  Association  to  examine  and  report  upon 
the  sanitary  condition  of  Cambridge,  so  far  as  it  is  influenced 
by  the  outfall  of  the  town  sewage  into  i]^^  river,  have,  says  the 


Glohe,  been  engaged  this  week  in  surveying  the  town.  The 
engineers  are  taking  a  careful  series  of  gaugings  of  the  flow  of 
sewage  into  the  river  and  of  water  into  the  sewers. 

The  Albert  Medal  of  the  Society  of  Arts,  which  waa  founded 
for  rewarding  "  distinguished  merit  in  promoting  Arts,  Manu- 
factures, and  Commerce,"  has  this  year  been  awarded  by  the 
Council  to  M.  Ferdinand  de  Lesseps,  "  for  services  rendered  to 
Arts,  Manufactures,  and  Commerce,  by  the  realization  of  the 
Suez  Canal." 

The  following  University  notes  were  published  on  Saturday : 
— The  chief  of  the  newly-elected  scientific  examiners  for  the 
London  University  examinations  have  declared  their  intention 
of  abandoning  special  private  tuition  while  they  hold  office  as 
examiners.  In  former  years  complaints  were  made,  whether 
justly  or  not,  that  professors  made  use  of  their  position  as 
examiners  to  attract  pupils  to  their  special  classes   for  the 

several  examinations. The  new  lectures  on  physiology  at 

Trinity  College,  Cambridge,  by  Professor  Foster,  will  be  open 
to  all  members  of  the  University. ^The  Cambridge  examina- 
tion for  the  BJ^.  degree  in  special  branches  of  Natural  Science 
resulted  as  follows  : — ^Botany. — First  Class :  Duke,  Corpus, 
Fletcher,  Clare,  ^q. ;  Gwatkin,  Trin. ;  Davies,  Qn.;  M.  J. 
Hall,  Clare;  Stevenson,  Sid.  Second  Class:  Hanbury -Tracy, 
Trin.;  Johnson,  Sid.;  Muggeridge,  Trin.;  Powell,  Cains; 
Preston,  Cains ;  Smith,  Pet. ;  Smith,  Down. ;  Stevens,  Trin. ; 
West,  St.  John's.  Chemistry. — First  Class :  Green,  Trin. ; 
Yores,  Cains.  Second  Class  :  Beatson,  Clare ;  Phillips,  Clare. 
Zoology. — First  Cbss  :  Pershouse,  Emm.  Students  who  have 
satisfied  the  examiners  in  one  paper: — Botany. — Bebsch, 
Corpus.  Chemistry. — Banks,  Jes. ;  E.  M.  Jones,  St.  John's. 
Geology. — Fynes-Clinton,  St.  John's.  Zoology. — Fitz-Herbert, 
St.  John's. 

The  Nineteenth  Annual  Conference  between  the  Council  of 
the  Society  of  Arts  and  the  representatives  of  the  Institutions 
in  Union  and  Local  Boards  will  bo  held  on  Wednesday,  the 
22nd  June,  at  12  o'clock  noon.  The  chairman  of  the  Council 
will  preside.  On  this  occasion,  the  Conference  will  be  held  in 
the  Lecture  Theatre  of  the  South  Kensington  Museum,  in 
order  to  afford  to  those  present  an  opportunity  of  visiting  the 
Horticultural  Gardens,  the  Boyal  Albert  Hall  (now  in  course 
of  construction),  and  the  new  buildings  now  being  erected  for 
the  International  Exhibition  of  1871.  The  Council  will  lay 
before  the  Conference  the  B^port  of  the  Proceedings  of  the 
Union  for  the  past  year,  and  the  Besults  of  the  Examinations. 
Suggestions  in  reference  to  the  Programme  of  Examinations 
for  1871  will  also  be  received  by  the  Council. 

How  to  generate  steam  quickly,  and  at  the  same  time  inex- 
pensively, has  remained  one  of  the  problems  left  to  engineers 
to  solve.  Mr.  Galloway  has  invented  an  apparatus  which, 
whilst  it  does  no  claim  to  supersede  all  steam  boilers  at  present 
in  use,  yet  claims  that  it  can  be  affixed  to  them  readily,  and, 
once  applied,  save  50  per  cent,  in  the  cost  of  fuel,  and  pay  for 
itself  within  one  year.  These  the  Builder  thinks  are  bold  asser- 
tions, and  well  worthy  of  the  consideration  of  those  who  use 
steam  power.  The  invention,  as  we  understand  it,  consists  in 
the  application  of  atmospheric  air,  which  is  first  of  all  pumped 
down  a  pipe  passing  through  the  flue,  the  air  being  heated  on 
its  passage;  the  pipe  is  continued  under  the  furnace,  and 
passing  through  returns  on  the  back  under  the  fire  bars ;  and 
the  temperature  of  the  air  having  thus  become  raised  by  the 
waste  heat  is  driven  into  the  boiler,  and  helps  to  generate 
steam  in  the  chamber,  the  action  of  the  piston-rod  assisting 
the  process. 

AccoBDiNG  to  the  Glohe,  much  interest  is  just  now  felt  in 
the  question  as  to  the  probability  or  non-probability  of  an  ex- 
tension of  the  Shropshire  coalfield  beyond  the  old  boundaries. 
Scientific  facts  and  careful  observation  hitherto  tend  to  show 
that  it  suffered  so  much  at  the  close  of  the  great  carboniferous 
period  by  destructive  waves  as  to  forpi,  if  not  an  island,  cer» 
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tainly  a  peninsnia,  on  which  the  ravages  of  sach  waTOS  are  yet 
distinctly  visible.  Great  interest  attaches  to  experiments  Mr. 
Corbet,  of  Adderley,  is  making  by  boring  at  Child's  Ercal,  near 
Market  Drayton,  and  to  which  not  only  loeal  practical  geolo- 
gists, bnt  the  highest  scientific  anthorities  of  the  day  connected 
with  the  Government  Sarvey»  have  given  their  sanction. 

Iv  delivering  his  address  to  the  students  of  St.  Mary's  Hos- 
pital (to  which  we  referred  last  week),  Dr.  Lyon  Playfair  gave 
some  carious  historical  illustrations  of  the  origin  of  Hygiene 
in  England.  If  his  view  of  the  matter  is  correct,  the  study  of 
sanitary  science  arose  from  a  singular  accident.  The  Court 
and  Parliament  were  at  Oxford,  which  had  been  recently 
drained,  and  the  citizens  had  removed  all  accumulation  of  filth 
and  garbage  from  the  streets,  lest  they  should  offend  the  nos- 
trils of  their  distinguished  guests.  The  plague  was  raging  at 
the  time,  and  Oxford  was  the  only  place  which  enjoyed  an  im- 
munity from  it.  Cause  and  effect  were  for  the  first  tine  con- 
nected in  the  public  mind,  which  was  thus  enlightened  for  the 
first  time  as  to  the  nature  of  what  we  now  call  pythogenic,  or 
filth-born  maladies.  Prior  to  that,  the  measures  recommended 
by  the  council  of  the  physicians  of  Paris  for  the  arrest  of  the 
plague  were  : — ^Tbat  if  a  shower  of  rain  fell  during  the  day  a 
spoonful  of  treacle  should  be  taken,  and  that  fat  people  should 
not  sit  in  the  sun.  Michel et  declares  that  for  several  centuries 
during  which  filth  reigned  supreme,  not  a  man,  woman,  or 
child  in  Europe  took  a  bath  voluntarily  and  out  of  a  desire 
for  cleanliness.  Out  of  this  chronic  and  widespread  filth  arose 
the  black  death,  the  plague,  the  sweating  sickness,  and  other 
pestilences,  the  consequences  of  bad  hygienic  conditions. 

Messrs.  Buckland  and  Young,  who  were  recently  appointed 
to  inquire  into  the  condition  of  the  Scotch  salmon  fisheries, 
have  concluded  their  first  tour  of  inspection.  During  the  last 
month  the  commissioners  have  been  actively  engaged  inspecting 
the  rivers  and  inquiring  into  the  various  causes  which  militate 
against  the  increase  of  salmon  in  Scotch  waters.  The  following 
rivers,  says  the  Pall  Mall  Gazette,  have  been  inspected  : — 
The  Forth,  Tay,  North  Esk,  South  Esk,  Dee,  Don,  Ython, 
Daveron,  Spey,  Findhom,  and  Nairn.  On  many  of  these  rivers 
there  are  pollutions  as  deadly  and  obstructions  as  impassable 
as  those  on  some  of  our  worst  polluted  and  most  formidably 
obstructed  English  streams.  Dams,  Dykes,  poachers,  fixed 
engines,  and  other  enemies  to  the  increase  of  fish  exist  in  more 
or  less  degree  along  the  rivers  and  coasts  of  Scotland.  All  the 
districts  which  the  commissioners  have  so  far  visited  have  the 
advantage  of  having  district  boards — an  advantage  which  is, 
however,  possessed  by  a  very  small  proportion  of  the  salmon  rivers 
in  Scotland.  It  is  satisfactory  to  learn  that  the  appointment  of  the 
commission  has  met  with  general  approval  throughout  the  country. 
The  meetings  held  by  the  commissioners  have  been  well  attended; 
information  has  been  readily  given ;  indeed,  the  whole  tone  of 
proprietors,  lessees,  and  others  interested  in  the  salmon  fisheries 
appears  to  be  thoroughly  indicative  of  a  desire  to  facilitate  the 
labours  of  the  commissioners  by  every  possible  means.  A  very 
general  opinion  appears  to  exist  in  Scotland  that  the  fisheries 
of  that  country  should  be  placed  under  the  superx  ision  of  in- 
spectors, such  as  we  have  in  England  and  Ireland.  In  both 
those  countries  the  system  of  inspection  has  worked  admirably, 
and  there  is  no  reason  why  the  fisheries  of  Scotland,  which  are 
of  considerably  more  value  than  those  either  of  England  or 
Ireland,  should  not  have  the  advantage  of  a  qualified  inspector 
to  look  after  their  interests. 

An  interesting  discovery  of  a  kitchen  midden  has  taken  place 
at  Cork,  near  a  seaside  place  named  Bally  cotton.  A  recent 
storm,  which  washed  away  the  peat  from  the  shore,  disclosed 
the  ancient  shell-mounds,  which  have  since  beet  examined  by 
Professor  Harkness,  Dr.  Caulfield,  and  the  Bev.  J.  Hodges. 
The  physical  conformation  of  the  district  may  be  briefiy 
described.  Behind  the  north  shore,  on  which  the  remaios 
were  found,  a  bog  extends  for  a  considerable  distance,  which 
is  drained  by  a  stream  which  fiows  into  the  sea  at  Ballycotton. 


This  bog  has  been  extensively  cut  away  for  fuel,  and  is  now 
covered  to  a  great  extent  by  arwido  phragmiies,  or  bog-reed. 
No  trees  are  now  growing  on  its  margin,  which  formerly  must 
have  been  fringed  with  the  oak,  birch,  alder,  and  hazel.  From 
observation  of  the  nature  and  conditions  of  this  place,  it  is 
evident  that  a  subsidence  of  at  least  twelve  feet  has  taken 
place  since  first  this  coast  was  occupied  by  man.  In  the  in- 
stance of  Ballycotton,  nothing  was  fonnd  but  the  broken  sheik ; 
the  strata  of  shells  ran  for  a  very  considerable  distance  round 
the  shore  about  six  inches  in  depth,  and  aboot  two  feet  below 
cultivated  ground  a  little  above  high-water  level.  The  shells 
were  principally  of  the  species  Purpura  lapillt^  intermixed  with 
a  few  limpets.  Scarcely  four  years  have  elapsed  since  land 
was  cultivated  on  the  north  shore,  now  covered  by  the  tide. 
The  peat  was  here  6  ft.  thick  at  least ;  bnt  the  sea  has  eroded 
the  soil,  covers  the  place  where  houses  stood  in  the  memory  of 
man,  and  only  left  behind  three  olnmps  of  peat  of  about  S  ft.  in 
thickness.  These  formed  the  subject  of  examinatioD.  It  may 
be  observed  that  this  peat  contains  no  traces  of  reeds  or  other 
marshy  plants,  and  mwst  oonsequently  have  been  of  rery  slow 
growth.  It  is  entirely  composed  of  the  leaves  of  the  oak, 
birch,  hazel,  and  alder.  Below  this  peat,  and  lying  on  the 
boulder  clay,  were  fonnd  the  bones  of  the  boe  long^ons,  a  small 
variety  of  horned  cattle,  the  wild  boar,  the  goat,  and  the  bones 
of  a  very  large  bird.  All  the  leg  bones  w^re  split  longitudinally, 
for  the  purpose  of  obtaining  the  marrow,  as  is  usual  with 
savage  tribes.  Heaps  of  these  remains  have  been  wariied  away 
by  the  sea,  and  many  may  even  still  be  pidced  ont  from  the 
shifting  sand  which  covers  this  part  of  the  strand.  Some  of 
the  stones  fonnd  beneath  had  the  appearance  of  the  action  of 
fire,  but  this  could  not  be  determined  with  any  d^ree  of  cer- 
tainty. A  large  quantity  <^  the  bones,  &c.,  has  been  removed 
to  Cork  for  further  examination. 

According  to  a  papier  presented  to  the  Pathological  Society 
by  Dr.  Dickson,  paralytic  lunatics  have  always  soft  and  brittle 
bones.  This  fact  will  be  caviare  for  the  keepers,  who  wiU,  in 
future,  know  how  to  explain  any  half-a-dozen  broken  ribs  or  so. 
We  really  think  that  Dr.  Dickson  should  have  waited  for 
further  researches  into  the  subject  before  puUishing  so  start* 
ling,  and,  for  unhappy  lunatics,  so  dangerous  a  generaliaation. 

Tu£  general  result  of  the  investigations  of  Dr.  Frankland 
and  the  Government  Water  Commission  amounts,  says  the 
British  Medical  Journal,  when  analysed,  to  a  denial  of  the 
current  notion  that  sewer- water,  mixed  with  the  stream  of  a 
river,  is  purified  by  the  combnstive  action  of  the  oxygen  dis- 
solved in  the  water.  He  maintains,  on  the  contrary,  that  there 
is  no  river  in  England  long  enough  to  effect  this  combustion 
completely  and  satisfactorily.  It  is  true  that,  after  a  short 
distance,  the  river-water  becomes  limpid,  and  less  loaded  with 
organic  matter ;  but  that  is  because  the  greater  part  of  the 
organic  matter  in  suspension  has  fallen  to  the  bottom,  and  is 
deposited  with  the  mud.  The  source  of  infection  has  merely 
changed  its  time  and  place.  The  spores  vUiich  are  capable  of 
transmitting  disease  resist  both  modes  of  separation.  To  purify 
sewer-water,  the  Commission  sees  no  other  practicable  means 
than  filtration  through  the  earth,  which  it  serves  to  manure 
and  enrich.  This  filtration  completely  purifies  it,  and  without 
danger  of  infections  emanations  arising  from  the  land,  as  might 
be  feared. 

On  Tuesday  last  Dr.  Richardson  delivered  the  concluding 
lecture  of  his  course  on  Experimental  Medicine  for  the  session 
1869-70.  It  was  remarkable  for  a  very  curious  experiment, 
which  appears  to  show  that  there  is  a  direct  and  almost  imme- 
diate passage  of  substances  in  the  gaseons  form  through  all  the 
tissues  of  the  body,  and  especially  through  the  coats  of  veins, 
and  which  is  thus  described  by  the  Lamcet : — Dr.  Bichardson 
introduced  a  ^VlQ  tube  through  the  nostril  of  a  rabbit  into  th* 
cranial  cavity.  Air,  or  oarbonio-aoid  gas,  pumped  through  this 
tube,  instantly  made  its  appearance  in  the  right  casvities  of  the 
heart.    The  carbonic  acid  darkened  the  blood  and  stopped  the 
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sjsiolic  action.  AtmoBpherio  air  rendered  the  blood  of  the 
right  side  arterial,  and  restored  the  systole.  At  some  fatnro 
time  Dr.  Biohardson  promises  to  announce  the  resnlts  to  which 
he  may  be  led  by  following  ont  this  line  of  inquiry.  His  next 
course  of  lectures  will  commence  in  October. 

Messbs.  Wyman  &  Sons,  of  Great  Queen-street,  are  about 
to  publish  "  A  System  of  Botanical  Analysis,  applied  to  the 
Diagnosis  of  Bnttsh  Natural  Orders,'*  for  the  use  of  Login  ners, 
by  Dr.  W.  Hansel  Griffiths. 

The  Council  of  the  Odontological  Society  announcea  that, 
through  the  liberality  of  one  of  its  late  presidents,  Mr.  Ibbetson, 
it  is  empowered  to  offer  for  competition  a  gold  medal,  value 
twenty  guineas,  for  the  best  original  essay  on  '*  The  Hibtological 
Structure  of  the  Human  Teeth."  The  scientific  of  all  coun- 
tries are  invited  to  compete  for  this  medal;  bnt  the  essay 
must  be  written  in  the  English  language,  under  a  motto,  and 
sent — with  scaled  envelope,  superscribed  with  the  fame  motto, 
containing  the  author's  name  and  address — to  the  President  of 
the  Society,  32,  Soho-square,  London,  by  the  31st  of  December, 
1871,  after  which  day  no  essay  can  be  received.  The  Council 
does  not  pledge  itself  to  award  the  medal,  except  for  au  essay 
of  a  certain  standard  of  excellence ;  and  will  claim  for  the 
society  the  right  of  publishing  the  successful  essay  in  its 
Tranaactioiis,  M&y  we  suggest  that  the  essays  and  super- 
scribed envelopes  should  not  bo  in  the  handwriting  of  the 
authors  P 

The  North -Eastern  Bail  way  Company  are  now  forming  a 
new  line  between  Gilling  and  Helmsley,  which  passes  through 
the  Caulkless  spur  of  the  Hambletons  in  a  deep  cutting,  near 
Stonegravc.  Here,  at  a  depth  of  nearly  30  ft,  a  large  chamber 
in  the  oolite  rook  has  been  discovered.  A  man  named  Pinkney 
has  been  down  into  the  cavern,  which  he  found  to  contain 
water-worn  pebbles  and  stalagmite.  He  says  the  chamber  is 
OS  large  at  an  ordinary  room,  and  has  three  openings  from  it, 
inta  one  of  which  he  ventured  as  far  as  he  could  see,  but 
hearing  water  and  finding  a  sudden  descent  he  returned.  At 
present  the  entrance  is  covered,  but  a  full  exploration  will 
eventually  be  made.  The  cave  is  on  the  same  horizon  as  tlie 
famous  Kirkdale  Cave. 

We  understand  that  Dr.  Taylor  has  resigned  the  lectureship 
on  Medical  Jurisprudence  and  Chemistry  at  Gay's  Hospital. 

The  lectureship  on  General  Pathology  and  Pathological 
Anatomy  at  the  Medical  School,  Surgeons'  Hall,  Edinburgh, 
has  become  vacant  by  the  resignation  of  Dr.  Grainger 
Stewart. 
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[Under    this   head    we    propose  to    pabliah  Papers  communioated 
specially  to  the  pages  of  this  Journal.] 


MICROSCOPIC  ORGANISMS  IN  MILK. 

BY  C.  STANILAND  WAKE,  r.A.8.L. 

In  Two  Parts.— Pabt  I. 

the  1st  May,  1869,  I  communicated  to  Sciektipic 
Opikiom'  the  result  of  certain  experiments  I  had 
made  with  milk ;  and  this  result,  with  certain  other 
facta  connected  with  organic  infusions,  were  commu- 
nioated to  the  British  Association,  at  their  meeting  held  at 
Exeter,  in  August  last.^  About  the  latter  date,  the  Jowmdl 
de9  Cafvnaie8<mce8  Medicates  contained  an  account  of  the  re- 
searohea  on  the  oi^anic  changes  which  take  place  in  milk  made 
by  M.  y.  Esaliog.     These  changes,  as  there  described,  agreed 


well  with  my  own  experience ;  but  on  the  30th  November  last, 
Mr.  D.  R.  Dancer,  F.RJL.S.,  read  before  the  Literary  and  Phi- 
losophical Society  of  Manchester,  a  paper,  the  object  of  which 
apparently  was,  to  controvert  the  conclusions  arrived  at  by  M. 
Essling,^  and  incidentally,  therefore,  those  stated  by  myself. 
Under  these  circumstances,  I  thought  it  desirable  to  repeat  my 
experiments,  for  the  purpose  of  ascertaining  on  which  side  the 
truth  lay.  Before  giving  the  result  of  my  further  researches, 
it  will  be  well  to  state  the  conditions  under  which  they  were 
made,  these  having  been  purposely  varied.  It  is  well  known 
i  that  certain  coloured  rays  of  light  aro  particularly  favourable 
'  to  the  development,  in  organic  infusion,  of  infusorial  life,  while 
other  rays  are  the  most  favourable  for  the  production  of  micro- 
scopic forms  of  vegetable  life.  Thus,  M.  Pouchet  says,  that 
whiie  light  is  tho  best  fitted  for  obtaining  the  former  result, 
after  which  comes  the  red  ray,  then  the  violet,  the  blue,  and 
finally  the  green  ray.  On  the  contrary,  for  the  development 
of  vegetable  "  proto-organisms,"  the  gi-een  ray  is  the  best  fitted ; 
next  to  this  iixe  blue  and  violet  rays ;  and,  lastly,  the  white 
light ;  the  red  ray  hindering  the  development  of  these  organ- 
isms.^ To  ascertain  the  influence  of  certain  rays  on  milk,  one 
portion  was  placed  in  a  yellow  bottle,  another  in  a  blue  bottle, 
and  a  third  portion  in  a  green  bottle.  Moreover,  the  milk  ex- 
posed to  white  light  was  placed  under  varying  conditions.  In 
one  instance  it  was  diluted  with  distilled  water,  while,  in  an- 
other, the  bottle  containing  it,  instead  of  being  stoppered,  was 
merely  covered  over  with  paper — so  arranged,  however,  that  it 
would  be  very  difficult  for  the  external  air  to  make  its  way  into 
the  bottle.  The  experiments  were  all  made  and  concluded 
between  the  26th  of  Januaiy  and  the  11th  of  March  last,  the 
bottles  containing  the  milk  being  exposed  to  difiused  light  in  a 
room  in  which  a  fire  was  seldom  lighted  until  evening,  so  that 
the  average  temperature  would  probably  be  much  the  same  as 
that  to  which  the  milk  investigated  by  Mr.  Dancer  was  exposed. 
It  should  be  stated,  that  the  milk  used  for  the  experiments 
to  be  detailed  was  from  the  Highgate  suburban  district*  and 
from  a  dealer  whose  milk  is  in  good  repute. 

1.  White  Light.  MiUc  in  corked  Bottle, — Of  this,  not  many 
observations  were  made,  beoaase  its  appearance  confirmed  ex- 
actly what  I  had  before  stated  as  to  the  organic  changes  pre- 
sented by  milk  exposed  to  similar  conditions.  After  standing 
for  eight  days,  the  milk  presented  to  the  eye  the  appearance  of 
a  watery  fiuid  having  an  opaque  surface  covering,  with  a  white 
finffy  sediment,  answering  to  the  fiaky  precipitate  of  Mr. 
Dancer's  milk,  due  to  the  eoagnlation  of  the  canein.  On  ex- 
amining the  surface  film  under  the  microscope,  it  was  found  to 
consist  of  filaments  of  fungoid  growth,  in  most  cases  showing 
clearly  the  cell  formation.  These  filaments,  which  were  often 
branched,  appeared  to  have  originated  from  the  connection  of 
certain  nearly  oblong  corpuscles,  of  which  numerous  specimens 
were  visible  in  the  fluid  part  of  the  ''  infusion,"  sometimes  two 
or  more  of  them  being  united  endwise.  Many  of  the  milk 
globules  had  lost  their  round  form,  and  were  more  or  less 
swollen  ;  some  of  them  closely  resembling  the  corpuscles 
united  to  form  filaments.  Sometimes  several  of  these 
globules  were  united  without  much  loss  of  form.  The 
fluffy  sedimentary  matter  was  made  up  of  numerous  small 
bodies  which  appeared  to  be  matted  together,  there  being 
associated  with  it  a  minute  fungoid  growth,  differing  consi- 
derably from  the  filament  of  the  surface.  In  addition  to  these 
forms  were  multitudes  of  veiy  small  bodies,  probably  bacterial 
germs,  the  origin  of  which  I  ascribe  to  the  fungus  of  the  surface- 
film,  the  cells  of  this  fungus  sometimes  containing  small  bodies 
apparently  of  a  similar  character.  Examination  of  this  infusion 
nine  days  later  (seventeenth  day)  shewed  that  the  characters 
already  described  had  become  more  pronounced,  the  milk  itself 
having  an  extremely  offensive  smell.  Most  of  the  globules  had 
lost  their  original  form,  many  of  them  being  oblong,  although 
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these  were  round  when  an  end  view  was  presented  to  the  eye, 
showing  that  the  change  of  form  had  operated  only  in  one 
direction.  Some  of  the  globnles  were  detached,  bat  others  were 
united  in  chains  of  varions  lengths ;  and  occasionally  these 
bodies  had  sent  oat  shoots,  evidently  the  beginning  of  fungoid 
stems.  The  sediment  had  the  same  "  matted  "  appearance  as 
on  the  first  examination,  and  there  was  the  same  abundance 
thronghout  the  infusion  of  the  minute  germs,  in  addition  to 
numerous  fnlly  developed  bacteria. 

2.  White  light:  Paper-covei'ed  Bottle. — This  milk  also  «vas 
examined  eight  days  after  it  was  placed  in  the  bottle,  and  it 
was  found  to  present  exactly  the  same  general  characters  as 
No.  1,  although  the  fungoid  growth  may  have  been  rather  more 
fully  developed,  and  bacteria  had  already  been  produced.  Three 
days  later  (eleventh  day)  the  surface  film  of  this  "  infusion  " 
had  become  thick  and  firm,  through  the  increase  and  interlacing 
of  fungoid  stems.  There  was,  moreover,  a  greater  formation  in 
this  than  in  No.  1  of  irregularly-shaped  bodies  of  gelatinous 
appearance,  apparently  at  the  expense  of  the  globules ;  and  also 
a  more  abundant  development  of  bacteria.  I  kept  this  milk  for 
a  longer  period  than  No.  1,  and,  twenty  days  after  it  was  first 
examined,  the  surface  fungoid  growth  had  almost  disappeared, 
and  had  given  place  to  numerous  bodies  somewhat  narrower  at 
each  end  than  in  the  centre,  several  of  which  were  occasionally 
united  endwise  and  to  a  vast  number  of  minute  and  extremely 
active  organisms,  such  as  are  developed  in  the  decomposed  yolk 
of  a  bird*s  egg.  Similar  phenomena  were  presented  by  the 
bottom  layer,  which,  however,  still  retained  much  of  its  original 
"matted"  character. 

3.  White  light :  Milk-and-  Waie^'  Infusion. — ^Three  days  after 
this  infusion  was  formed  many  of  the  surface  globules  presented 
a  swollen  appearance,  and  some  of  them  were  of  an  oval  form. 
The  lower  parts  of  the  fluid  showed  the  same  peculiarity  as 
Nos.  1  and  2,  the  result  of  the  precipitation  of  the  caseine 
matter.  On  the  sixth  day  the  infusion  was  somewhat  sour, 
and  its  upper  portion  had  a  fluffy  appearance,  with  a  surface 
film  not  of  great  consistency.  Under  the  microscope  it  had 
much  similarity  to  the  sedimentary  matter,  but  it  was  accom- 
panied bj  a  minute  fungoid  substance,  and  also  by  long  homo- 
geneous fibres,  such  as  were  occasionally  produced  in  the  other 
infusions,  but  not  so  abundantly.  Many  of  the  globules  gave 
signs  of  budding.  Bacteria  were  abundant.  By  the  eighth 
day,  fungoid  filaments  similar  to  those  of  the  snrfaoe  film  of 
Nos.  1  and  2  had  been  developed,  but  not  yet  abundantly ;  the 
bacteria  had  increased,  and  presented  several  peculiarities. 
Some  of  them  were  broad,like  short  fibres;  whileinsome  instances 
they  were  long  and  narrow,  and  apparently  formed  by  the 
junction  of  ten  or  twelve  minute  bodies.  I  find,  from  my  notes, 
that  bacteria  were  not  so  abundant  in  this  infusion  as  in  milk 
exposed  to  the  yellow  rays  for  an  equal  period.  It  agreed, 
however,  with  the  latter  in  having  a  number  of  pale  semi- 
transparont  bodies  of  a  pecnliar  character,  and  which  I  after- 
wards met  with  in  several  of  the  other  infusions.  On  the  next 
examination,  the  fourteenth  day,  the  infusion  was  much  more 
sour.  Many  gelatinous-looking  bodies,  usually  oval  in  form, 
were  found;  several  of  them  being  at  times  grouped  to- 
gether. Smaller  bodies  were  occasionally  united  together  in 
chains,  but  the  chief  peculiarity  was  the  tendency  possessed  by 
the  globules  to  form  a  dotted  mass.  On  the  twenty* third  day 
the  infusion  was  extremely  sour,  and  its  general  character  was 
much  the  same  as  that  of  the  milk  exposed  to  the  yellow  light 
for  the  same  period.  Thus,  towards  the  surface  was  a  consider- 
able quantity  of  fungoid  growth,  and  at  the  lx>ttom  much  of 
the  matted  substance,  distinctive  of  the  sedimentary  deposits 
of  Nos.  1  and  2.  There  was,  moreover,  a  farther  development 
of  the  curious  pale,  almost  transparent,  bodies  or  cells  noticed 
on  the  eighth  day,  and  of  the  smaller  and  more  opaque 
globules ;  in  some  cases  several  of  these  being  united  together 
endwise. 

4.  YeUoio.  The  milk  placed  in  a  yellow  bottle  was  examined 
on  the  third  day,  when  the  onl^  chi^nges  observed  were  an 


apparent  increase  in  the  size  of  some  of  the  globules,  and  a 
tendency  in  those  of  the  lower  part  of  the  fluid  to  cluster.  The 
surface- 61m  was,  of  course,  thicker  than  the  body  of  the  milk, 
but  it  was  not  firm,  or  "  moulded."  On  the  sixth  day  the  film 
was  not  much  altered.  Among  its  globules,  however,  were 
numerous  patches  of  pale,  semi-transparent  bodies  of  the  same 
character,  apparently,  as  those  in  No.  3.  Some  of  the  ordinary 
globnles  were  swollen,  as  though  sprouting,  and  in  the  bottom 
part  of  the  infusion  these  were  "  matted,"  and  accompanied  by 
the  same  fungoid  appearance  as  the  sedimentaiy  formations  of 
the  other  infusions.  Bacteria-like  bodies  were  numerous.  On 
the  eighth  day  the  smell  of  the  milk  was  very  offensive,  and 
the  infusion  contained  great  numbers  of  bacteria  of  various 
magnitudes.  The  fungoid  growth  was  more  fully  developed  in 
the  surface-film,  there  being  many  independent  oval  cells,  while 
the  ordinary  globules  had  somewhat  clustered,  or  become  irre- 
gular  in  shape.  The  pale  semi-transparent  cells  were  much 
increased  in  number,  sometimes  several  of  them  being  joined 
together.  The  characters  presented  on  the  fourteenth  day 
agreed  well  with  these ;  the  globnles  had  evidently  a  greater 
tendency  to  cluster  than  to  give  rise  to  the  formation  of  the 
fungus,  and  this  even  at  the  surface.  On  the  twenty -third  day 
the  surface-film  was  still  far  from  firm,  although  it  contained  a 
considerable  quantity  of  the  usual  fungoid  filaments.  Many  of 
its  globnles  were  clustered,  and  it  contained,  moreover,  many  of 
the  semi-transparent  bodies  already  mentioned,  singly  or  united. 
These  were  present  also  in  the  lower  part  of  the  infusion,  as 
were  some  of  the  ordinary  globules,  occasionally  joined  together 
like  stringed  beads.  Many  of  the  larger  oval  cells  were  evi- 
dently derived  from  the  original  globules.  The  infusion  was 
at  this  date  extremely  sour,  but,  nevertheless,  I  kept  it  for  a 
considerable  period  longer,  to  see  the  result.  Ten  weeks  after 
the  milk  was  first  bottled  its  surface-film  was  still  firm.  On 
examination  this  appeared  to  consist  of  myriads  of  minute  and 
active  organisms,  associated  with  great  numbers  of  the  curious 
bodies  I  have  described  as  semi-transparent  cells ;  the  other 
part  of  the  infusion  consisting  chiefly  of  these,  vrith  a  certain 
proportion  of  globules,  many  of  which  were  variously  altered 
in  form. 

6.  Blue.  The  milk  contained  in  the  blue  bottle  presented,  at 
the  expiration  of  three  days,  much  the  same  appearance  as 
No.  4  (yellow).  The  most  curious  phenomena  was  one  which 
I  observed  also  in  No.  4.  This  was  a  kind  of  attraction  and 
repulsion  which  some  globules  appeared  to  exert  over  others. 
One  globule,  which  moved  about  and  exercised  a  repellent 
influence,  had  a  fibrous  appendage,  which  moved  rapidly  from 
side  to  side.  The  under  portion  of  the  fluid  contained  many 
irregularly-shaped  pieces  of  substance,  and  various  bodies, 
usually  oval,  but  somewhat  narrower  at  one  end  than  at  the 
other  (see  No.  2).  It  struck  me  that  these  had  a  slow  move* 
ment  through  the  fluid,  but  whether  proper  to  themselves  or 
not  I  cannot  say.  On  the  sixth  day  the  surface-film  was  thick 
but  not  firm ; '  the  globules  showed  a  tendency  to  cluster,  and 
some  of  them  were  swollen,  or  sprouting.  Bacteria  were  not 
uncommon.  The  lower  portion  of  the  fluid  afforded  much  the 
same  result  as  the  analogous  portion  of  No.  4  (yellow).  Exa- 
mination on  the  fourteenth  day  revealed  a  considerable  increase 
of  the  clustering  tendency  of  the  surface  globules,  with  fibrous 
formation,  the  mass  being  intertwined  with  occasional  fungoid 
stems.  In  one  instance  five  globules  were  united  together  in  a 
peculiar  manner — the  largest  one  having  four  others  attached, 
not  in  one,  but  in  two  rows.  This  infusion  was  not  so  sour  as 
that  in  the  yellow  bottle,  but  on  the  twenty-third  day  it  was 
extremely  so.  At  this  date,  in  addition  to  a  certain  quantity 
of  fungoid  filaments,  the  surface-film  contained  numerous  glo- 
bules or  cells,  of  various  sizes  and  different  d^rees  of  trans- 
parency, most  of  them  being  either  independent  or  united  two 
together.  Each  cell  showed  a  nucleus,  the  size  of  which  evi- 
dently had  relation  to  that  of  the  cell  itself,  which,  moreover, 
in  some  cases,  had  the  appearance  of  sprouting.  Occasionally, 
several  of  thea^  cells  were  nnited  so  as  to  form  a  chain  or  a  long 
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fibre.  The  lower  portion  of  the  fluid  presented  the  same  cha- 
racters as  those  exhibited  by  the  sedimentary  deposits  of  other 
infosions.  Throughout  the  fluid  were  numerous  minute 
spherical  bodies,  which  moved  freely. 

6.  Green, — ^The  milk  was  put  in  the  green  bottle  at  the  same 
time  as  No.  1,  and  when  examined  on  the  eighth  day  it  showed 
little  trace  of  change  beyond  the  clusteriug  of  the  globules. 
By  the  eleventh  day  the  usual  fungoid  filaments  had  begun  to 
show  themselves,  presenting,  however,  the  peculiarity  that  they 
were  generally  much  broader  and  the  cells  longer  than  in  other 
infusions.  Each  of  these  cells  evidently  possessed  a  nucleus. 
The  lower  portion  of  the  infusion  had  the  same  appearance  as 
the  sedimentary  portion  of  the  other  infusions.  Bacteria  were 
numerous.  On  tiie  seventeenth  day  the  fungoid  formation  had 
somewhat  increased  in  quantity,  but  it  was  not  so  abundant  as 
in  No.  1.  Much  of  it,  however,  was  pale  and  semi-transparent, 
like  the  globules  or  cells  of  this  character  observed  in  Nos.  3 
and  4.  Many  of  these  cells  also  were  present  in  this  infusion. 
The  tendency  of  other  globules  to  cluster  still  continued.  The 
smell  was  not  nearly  so  offensive  as  that  of  No.  1.  This  infu- 
sion was  kept  for  eleven  days  longer  (twenty-eighth  day),  and 
then  the  pale  semi-transparent  cells  were  found  to  be  more 
abundant,  and  to  be  often  united  together,  occasionally  several 
of  them  forming  a  chain,  or  being  amalgamated  into  a  fila- 
ment. Their  oval  form  and  general  appearance  gave  them 
much  similarity  to  infusoria,  but  they  had  no  movement.  The 
ordinary  globules  were  more  irregular  in  shape  than  in  most  of 
the  other  infusions,  and  some  of  them  had  become  oval  and 
united,  so  as  to  form  stems,  but  these  were  not  so  plentiful  as 
in  other  infusions.  Bacteria,  also,  although  plentiful,  were  not 
so  large  or  active  as  in  some  infusions.  The  lower  portion  of 
the  fluid  contained  a  great  quantity  of  the  sedimentary  deposit, 
with  smaller  fungoid  formation.  The  smell  of  this  infusion, 
although  very  offensive,  was  not  so  much  so  as  in  other  cases. 

The  result  of  the  experiments  with  coloured  rays  would 
appear  to  confirm  well  the  statement  of  M.  Buchet  as  to  the 
influence  of  these  rays  on  organic  development.  We  have  seen 
that  the  fungoid  filaments  of  the  infusion  exposed  to  the  green 
light  were  larger  than  those  of  the  other  infusions,  while  the 
tendency  to  the  formation  of  these  filaments  under  the  influence 
of  yellow  light  was  but  feebly  exhibited,  although  bacteria  were 
very  plentiful. 


HOW  TO  COLLECT  AND  STUDY  INSECTS. 

BY.  F.   6.  SANBOBN,   OF  BOSTON,  MASS. 

NE  can  scarcely  walk  a  mile  in  the  country  without 
obtaining  some  object  to  grace  his  cabinet,  or  ob- 
serving some  fact  in  natural  history  to  add  to  his 
storehouse  of  mental  treasures.  It  should  be  borne 
in  mind  by  the  student  collector  that,  notwithstanding  he  may 
propose  to  confine  his  studies  to  one  order  of  insects,  he  should 
also  contract  a  habit  of  observing  and  collecting  those  of  other 
orders,  as  well  as  such  small  and  portable  vertebrates  and  other 
invertebrates  as  his  opportunities  may  enable  him  to  capture 
and  preserve.  Alcoholic  specimens  of  mammals,  birds,  fishes, 
reptiles,  mollusks,  Crustacea,  and  facts  concerning  them,  are 
marketable  commodities  in  the  exchanges  of  Science.  Espe- 
cially should  this  plan  be  carried  out  by  the  collector  who  may 
be  established  for  a  term  of  months  or  years  in  a  region  remote 
from  libraries  and  museums.  Such  study  and  investigation  in 
this  field  as  his  time  permits,  will  of  itself  materially  enlighten 
his  mind  upon  the  secrets  of  Nature ;  and,  although  destitute 
of  books — those  records  of  repeated  failures  and  few  successful 
attempts  to  unmask  Nature's  protean  face — he  may  learn  the 
structure,  habits,  and  comparative  intelligence  of  the  creatures 
around  him.  A  subsequent  opportunity  may  occur  for  him  to 
ascertain,  if  so  disposed,  the  different  technical  names  imposed 
upon  "  Mouse,  No.  7,"  "  Bird  and  Nest,  XII,"  or  "  Bug,  No. 
427,"  and  accepted  by  the  scientific  world. 


Should  he  care  only  to  acquaint  himself  with  the  nomen- 
clature of  some  limited  group  or  order,  and  wish  to  increase 
his  cabinet  in  that  specialty,  he  will  find  that  he  has  the 
powers  of  a  capitalist  to  invest  his  miscellaneous  collection  of 
specimens  and  facts  in  such  manner  as  he  may  prefer.  Thanks 
to  the  diversity  of  tastes  implanted  in  us,  there  is  always  some 
eager  specialist— individual,  or  backed  by  an  association, — 
standing  ready  to  give  full  value  for,  and  "  work  up,"  this  or 
that  portion  of  such  material. 

The  practice  of  noting  (with  ink,  if  possible),  in  a  small 
blank  book,  or  on  cards,  sudi  facts  and  observations  as  he  may 
make  or  discover,  adds  immensely  to  the  value  of  any  collection, 
and  cannot  be  too  strongly  recommended  to  the  collector.  The 
date  of  capture  of  a  specimen,  of  the  transformation  from  the 
egg,  larva,  or  pupa,  of  the  appearance  or  disappearance  from 
its  usual  haunts,  and  such  other  items  of  interest  that  arise  in 
connection  with  the  specimen,  are  of  importance  to  the  student, 
and  should  be  therein  set  down.  A  small  tag  or  ticket  of  paper 
attached  to  the  dry  specimen,  or  of  parchment,  leather,  or  soft 
metal  to  the  alcoholic,  and  bearing  a  number  corresponding  to 
that  in  the  note-book,  renders  the  information  thus  obtained 
available,  and  sufficiently  identifies  the  specimen.  As  the 
collector  pursues  his  investigations  month  after  month,  he  will 
find  his  senses  becoming  educated  to  a  delicacy  of  touch  and 
fineness  of  perception  that  cannot  fail  to  be  a  source  of  pride 
and  gratification  to  him.  He  whose  attention  would  not  at 
first  be  diverted  to  the  ragged  leaves  of  a  caterpillar-ridden 
tree,  will  in  a  few  months  notice  instantly  the  slight  convexity 
of  outline  on  twig  or  leaf  caused  by  the  presence  of  a  small 
insect,  or  the  extremity  of  a  branch  cleanly  cut  by  a  prnner- 
beetle. 

In  the  course  of  his  observations  he  will  be  amused  by  the 
imitative  shapes  and  colours  of  many  forms  of  insect  life,  and 
will  frequently  be  deceived  by  the  Curculios,  who  successfully 
simulate  buds  and  bits  of  bark.  The  caterpillars  of  some  of 
the  moths  resemble  so  closely  cylindrical  twigs,  as  many  of  the 
Loopers  {Geometridce) ;  scales  of  rough  or  smooth  bark,  as  the 
Hag-moth  {Limacodes  pWtecium)  and  the  Lappet-moths  (Gcutro- 
pacha  velleda  and  A^nericana),  Some  of  the  beetles,  as  the 
Crytocephali  and  HUterSt  closely  resemble  seeds,  as  do  certain 
Bugs,  among  them  C&nmelaena,  and  the  two  latter  suggest 
such  kinship  as  to  cause  them  almost  invariably  to  fraternize 
in  the  cabinet  of  the  amateur.  These  singular  resemblances  ai'e 
called  mimetic  forms ;  and,  existing  everywhere  in  Nature,  even 
if  they  have  no  high  significance  and  serve  no  better  purpose, 
educate  our  perceptive  powers  to  a  degree  undreamed  of  by  the 
careless  horde  of  money  worshippers. 

During  the  active  season  of  the  insect  year  the  collector 
should  make  it  a  rule  never  to  stir  abroad  without  a  cork- 
stoppered  vial  half  filled  with  alcohol,  for  the  temporary  deposit 
of  beetles,  ants,  or  the  larva  or  pupae  of  any  insects  that  it 
may  be  desirable  to  preserve  in  this  way.  The  only  insects 
that  are  irrecoverably  injured  by  a  few  days'  immersion  in  pure 
alcohol  are  the  butterflies  and  moths.  For  these  a  smalt  cork 
or  pith-lined  pocket-box,  of  convenient  form  and  full  I ^  in.  in 
depth,  containing  a  few  insect  pins  of  various  sizes,  is  indis- 
pensable, and  should  be  a  constant  companion.  Upon  a  pre- 
meditated excursion  of  a  day  or  more  in  duration,  the  collector 
will  naturally  provide  more  extensive  means  of  transportation, 
such  as  jars  of  alcohol,  a  vial  of  chloroform,  a  number  of  old 
envelopes,  and  a  larger  box  slung  on  the  side  with  straps,  and 
a  proportionate  stock  of  pins.  Some  collectors  continually 
carry,  in  a  pocket  made  for  the  purpose,  a  wide-mouthed  vial, 
like  a  chemist's  test-tube,  "  of  the  same  size  all  the  way  up," 
containing  at  the  bottom  a  few  grains  of  cyanide  of  potassium, 
which  is  kept  in  place  by  a  wad  of  cotton,  felt,  or  thick  cloth, 
neatly  pressed  down  upon  it.  Thia  prevents  the  cyanide,  which 
is  a  deadly  poison,  from  touching  or  soiling  any  delicate  insect, 
and  allows  Uie  powerful  vapour  to  destroy,  as  it  does  almost 
instantly,  the  life  of  any  insect  that  may  be  inclosed  in  the 
prepared  vial.      The  permanence  of  this  poison  (its   virtue 
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enduring  for  atvelTemonth  or  more),  iti  clcanlinesi,  and  eheap- 
■esa,  reiser  it  perhi^  the  moet  oooTenient  and  desirable  "life- 
aanfliilator.'*  It  is,  perhaps  nnnectsiary  to  mentioa  that  the 
rial  should  be  k^  tightij  eorked,  and  that  the  insect  should 
remain  therein  not  mnch  more  or  less  than  ten  minates.  A 
▼ial,  1  in.  in  i^fifu^f  and  4  in.  in  length,  made  of  strong  glass, 
is  the  most  desirable  size.  Some  coilectora  carrj  a  small  rial 
of  chloroform,  through  the  cork  of  which  passes  a  Tetj  small 
tnbe  of  metal ;  what  is  caUed  bj  jewellers  "  hofiow  wire,"  of 
minote  i^iertaxe,  is  nsed  for  this  paqxMe.  This  instrament  is 
need  for  conveying  a  limited  qaantitj  of  chloroform  to  the 
spiracles  of  the  insect,  withoat  deluging  and  damaging  mnch  of 


I 


its  plosM^,  if  flsnBBhed  flMsewifth.  SdHr,  as  wdl  as  chloro- 
form, is  somMimw  naad  in  ben  of  tim  cfaoiiie,  bat  it  has  to 
be  eontinaallj  si^pliai  from  aaotkcr  lusuiuii.  In  some  eonn- 
tries  broised  lanrd-teaTCs  are  placrf  m  the  bottma  of  the  rial, 
or  a  email  padet  of  tiiam  pi— ed  in  a  eomer  of  the  eoUeeting- 
box,  inclosed  in  a  lifttfe  bag  or  wisp  of  looadj  woven  cloth, 
snch  as  laee,  book-mndia,  Ac  AH  of  these  poisoas  act  at  first 
only  as  aamstheties,  or  stnprfffa»  and  AofM.  be  continned  in 
ose  soiEcientlj  long  to  ikatinj  vitafilj,  or  to  prerent  the 
stmg^lss  of  the  ianeet ;  for  faj  these  ainiggles  it  injnres  itself, 
as  well  as  its  eompaaioos,  after  being  pinned  in  the  edleeting- 
box. — Tke  Americam  EidomaHogui  amd  Boiamitt, 
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Domestic  Goat  ^Capra  Lircn>;  ? Bora  in  the  MeEtagerie 

Comnum  Heron  f  Arde*  ciaerea;  Europe '  Prensnted  bj  Cs|itaiB  Salrin. 
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Martiiuqiie  Water  lleii  ^Porphjrio  Martiiuciu;...  Ditto 

Coomion  Bbea  ^Bhea  Americana)  South  America. 

TnberciUated  Lizard  ^Ifroana  taberculata) St.  Thomas  . . . . 

Banded  Woodpecker  (Centoma  tricolor;    8oath  America. 

6  Shevt-Boaed    Sea^Hor-iea   (Hippcampna    Breri- 

rostria  European  Seas. 

15  Alpine  Kewts  (Triton  Aipeatris/ France 

25  Marbled  Kewta  (Triton  marmotatns) Ditto 

1  Bimacnlated  Socker  (Lepidoga^ter  bimacnlatoi);  Eoropean  Seas. 

1  Bliaa-bok  Antelope  (Damaliii  albifron?;  Soath  Africa    . 

1  Solitary  Thmah  (Petrocinda  eyanea) Europe 
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THE   EFFECT  OF  POWERFUL  MAGNETS  ON  MAN 
AND  THE  LOWER  ANIMALS  AND  PLANTS. 

BY  JOHN   VAUSAST,   M.D., 

Late  Surgeon  a/nd  Brevet  LieutencMi-Colonelf  U.S.  Army,  San 

Frcmeisco. 

Ih   THfi££   Pauts. — Pakt   IL 

XPERIMENTS  like  the  foregoing  on  growing  plants 
seem  plainly  to  prove  that  magnetum  exerts  an  in- 
flnenee  on  their  Titality.  The  shnTeliing  petals,  the 
changing  colour  of  the  flower  and  leaves,  the  sndden 
emission  of  perfhme,  and  the  early  decline  of  a  delicate  plant, 
point  to  the  action  of  a  snbUe  force  affecting  the  molecular 
formation  of  the  vegetable  tissues.  It  cannot  be  thought  that 
mechanical  irritation  bj  the  slight  touch  of  the  steel  could  have 
been  the  cause  of  the  phenomena ;  because,  not  to  speak  of  the 
insufficiencj  of  such  an  explanation,  the  same  kind  of  effects,  in 
a  slighter  degree,  are  produced  when  the  magnet  is  approached 
verj  near  to  a  plant  or  flower,  but  does  not  touch  it.  Heat 
could  not  have  beeii  the  agent,  since  the  instrument  employed 
and  the  plants  were  almost  exactly  of  the  same  temperature ; 
and,  moreover,  different  effects  were  produced  by  opposite  ends 
of  the  same  short  magnetic  bar  applied  at  the  same  time. 

Any  apparent  discrepancy  in  the  recorded  action  of  the  same 
magnetic  pole  applied  to  corresponding  parts  of  different  plants 
is  due,  I  think,  to  the  different  sensibility  of  the  plants,  and  to 
the  varying  length  of  .the  magnetic  application ;  but,  however 
that  may  be,  these  experiments  are  not  cited  to  prove  the  exact 
differential  action  of  the  poles  of  a  magnet,  nor  were  the  obser- 
vations recorded  with  sufficient  minuteness  for  that  purpose. 
They  are  simply  intended  to  establish  the  fact  that  a  chcmge 
can  be  produced  by  the  magnet  in  the  intimate  interstitial 
structure  of  vegetable  tissue,  without  proposing  to  define  pre- 
cisely sdl  the  characteristics  of  that  diange.  More  attention 
has  been  given  to  the  differential  action  of  the  opposite  poles  in 
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my  observations  on  hnman  beings,  as  detailed  farther  on  in  this 
pi^>er.  I  select  the  following  experiments  on  anitn€da  in  con- 
tinned  illuxtration  of  the  principle  herein  annoaneed.  These 
seem  to  me  mostly  very  decisive,  and  I  cannot  help  regarding 
the  third  one  as  an  e^jyerimentum  crueis. 

Experiments  vpon  the  Lower  AniinaU, — 1.  I  took  a  small, 
vigorous  earthworm  (Ltimhricus  terrestris),  and  applied  to  it, 
alternately;  the  southward  (+)  and  the  northward  (— )  poles 
of  a  steel  magnet  6  in.  long,  able  to  raise  about  one  ounce  with 
either  pole.  At  first  the  worm  appeared  much  stimulated,, 
especially  by  the  —  pole,  as  indicated  by  its  stretching  itself 
out  to  its  greatest  length.  The  alternate  gentle  touches  with 
the  magnetic  bar  were  then  rapidly  repeated,  and  in  about  three 
minutes  the  worm  coiled  itself  cloedy,  and  immediately  died. 

2.  I  applied  a  well-magnetized  horseshoe  magnet,  3  in.  kmg, 
and  capable  of  sustaining  about  half  a  pound  from  its  arma- 
ture, to  a  small  spider  (Aranea  scetiica),  so  that  the  latter, 
placed  without  restraint  between  the  two  poles,  could  be  rapidly, 
but  carefully,  touched  by  each  in  succession.  In  lees  than  ten 
minutes  after  beginning  this  treatment  the  spider  was  dead. 

3.  (I  extract  the  account  of  this  experiment  £rom  my  note- 
book, premising  that  the  magnet  employed  was  a  good  one, 
formed  of  a  cylindrical  steel  rod,  11  in.  long  by  one-fourth  of 
an  inch  in  diameter,  with  a  wooden  handle  attached  to  the 
middle  for  convenience  in  manipulating.)  ''I  killed  another 
small  spider  to-day  by  the  gentle  application  of  a  bar  mag^t. 
Quick  touches  with  alternate  poles  on  back  seemed  to  affect  it 
soonest.  It  was  one  hour  fi-om  banning  of  experiment  tili  it 
died,  though  frequently  I  would  wait  six  to  ten  minutes,  after 
several  rapid  touches,  and  while  it  was  lying  motionless,  to  see 
whether  or  not  it  was  dead.  Then,  by  watching  it  carefully, 
with  the  aid  of  a  large  lens,  I  would  see  at  first  a  tremulous 
motion  of  the  extremity  of  one  or  more  of  its  l^gs,  as  it  lay 
upon  its  back  with  legs  extended  and  directed  upward.  Then» 
in  a  few  minutes,  a  sudden  motion  of  perhaps  <wie  limb,  and 
then,  after  another  moment  of  rest,  a  spasmodic  movement  of 
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all  the  body,  and  it  would  throw  itself  again  on  its  feet  and 
rapidly  run  off  as  if  nothing  had  happened.  As  the  experi- 
ment progressed,  the  periods  of  sleep  or  stopor  increased  in 
length,  and  the  spasmodic  movements  on  awakening  became 
less  and  less  powerful,  nntil  toward  the  last  it  would  have  to 
make  several  attempts  to  tarn  over  on  its  feet ;  and,  sometimes, 
after  it  had  turned  over  and  made  a  step  or  two,  it  would  sud- 
denly throw  itself  again  on  its  back,  and  lie  motionless  for 
several  minutes.  When  it  would  revive  from  one  of  its  attacks 
of  stupor  and  run  off,  a  touch  or  two  of  the  end  of  the  magnet 
would  instantly  put  it  again  asleep  on  its  back. 

'*  The  northward  (— )  pole  seemed  to  have  the  most  lasting 
effect  upon  it ;  though,  at  the  very  moment  of  application,  the 
other  pole,  the  southward  ( +  )$  had  the  most  stupefying  influ- 
ence ;  but  from  this  latter  it  quickly  recovered.  I  also  think  I 
observed  that  the  application  of  the  +  pole  to  the  back  had 
the  same  effect  as  the  —  pole  to  the  underneath  part  of  its 
body,  and  stupefied  it  most.  The  contrary  also  seemed  to  be 
true,  i.e.,  the  —  pole  to  back,  or  the  +  pole  to  under  part  of 
body,  affected  it  less  permanently,  but  more  quickly  during  the 
application. 

"  The  way  that  seemed  to  stupefy  it  most  of  all  was,  after 
it  went  to  sleep  on  its  back,  gently  and  quickly  to  roll  it  over 
with  the  —  pole,  thus  touching  its  back  and  belly  with  the 
same  pole  in  rapid  succession.  Finally,  at  the  end  of  about 
one  hour,  it  ceased  to  move  at  all,  and  did  not  again  recover ; 
though,  before  the  last  application  of  the  —  pole,  it  lay  fully 
ten  minutes  without  motion,  and  then  so  far  revived  as  to  be 
able  to  turn  over  and  walk  slowly  off.  In  these  touches  not 
the  least  mechanical  injury  was  done  the  spider ;  and  I  noticed 
ihat,  towards  the  last,  I  could  stop  it  when  running  off  without 
actually  bringing  the  magnet  in  contact  with  its  body.  Before 
employing  the  magnet  in  this  experiment,  I  tried  a  brass  rod 
of  about  the  same  size  as  the  magnet,  touching  the  spider  in 
the  same  way;  but  this  seemed  to  produce  no  effect  upon  it; 
it  ran  off  just  the  same  as  before  receiving  the  touches,  and 
would  pass  over  the  end  of  the  rod  with  impunity.  I  also 
renewed  the  trials  with  the  brass  rod  at  the  end  of  about  half 
an  hour  from  beginning  with  the  magnet,  and  when  the  spider 
was  considerably  enfeebled  by  the  magnetism,  but  with  the 
same  negative  effect  as  at  first.  The  spider  was  a  web-spinner, 
with  a  body  about  one-fourth  of  an  inch  long,  and  legs  about 
half  an  inch ;  colour  light  brown,  with  a  crescentic  black  mark 
on  each  side  of  thorax,  and  a  lozenge-shaped  mark  in  the  eentre 
of  top  of  the  abdominal  section.  This  experiment  was  very 
conclusive." 

4.  With  the  ~  pole  of  the  same  magnet  described  in  the  last 
experiment  I  touched,  as  steadily  as  I  could,  for  about  two 
minutes,  the  head  of  a  large-sized  mouse.  In  a  minute  the 
animal,  which  was  in  a  large  glass  jar,  stood  up  and  rubbed 
its  head  rapidly  with  its  forepaws,  ate  ravenously  of  bread, 
then  suddenly  stopped  and  rubbed  its  head  again,  and  licked 
itself  all  over  in  an  excited  manner.  In  four  or  five  minutes 
it  went  to  sleep,  and  could  not  be  roused,  by  striking  against 
the  jar  near  its  head,  for  about  ten  minutes.  Daring  this  sleep 
I  could  lay  the  magnet  on  its  head,  and  it  would  not  move  or 
open  its  eyes. 

Then  it  awoke,  fell  again  to  eating  hurriedly  and  rubbing  its 
head,  and  in  about  five  minutes  went  to  sleep  again  for  a  short 
time.  In  twenty  minutes  afterwards  I  applied  the  same  north- 
ward pole  again  to  its  head.  On  approach  of  the  pole  it  raised 
its  head  and  put  its  nose  to  the  end  of  the  magnet,  gently 
touching  and  then  slightly  withdrawing  it  quickly  many  times 
for  about  a  minute,  when  it  passed  into  a  stupor,  remaining 
asleep  with  its  front  paws  raised  off  the  bottom  of  the  jar;  and 
in  this  position  I  rubbed  its  head  with  the  magnet,  without 
causing  it  to  move.  After  a  short  time,  say  five  minutes,  it 
again  awoke  and  repeated  its  eating,  and  head-rubbing  with  its 
paws.  In  fifteen  minutes  more  I  placed  the  -f  pole  over  the 
root  of  its  tail.  This  also  made  it  sleepy  and  stupid.  Waiting 
then  about  an  hour,  I  applied  the  +  pole  to  its  head  about  one 


minute.  It  kept  still  daring  the  application,  slept  a  minute, 
and  then  woke  up  to  eat,  bat  fell  asleep  while  in  the  act  of 
eating,  and  let  the  bread  drop  from  its  paws. 

The  application  of  the  poles  in  succession  and  alone  for 
periods  varying  from  one  minute  to  a  half-hour  produced  only 
the  same  kind  of  symptoms,  and  failed  to  kill  the  animal  in 
twenty -four  hours. 

At  the  end  of  this  time  I  applied  an  induced  current  from 
an  electro- magnetic  machine,  strong  enough  to  be  distinctly  felt 
to  the  elbows  in  man,  with  the  effect  to  greatly  excite  the  crea- 
ture and  make  it  violently  jump,  but  not  to  kill  it,  or  seem  to 
affect  it  after  the  application  ceased,  any  more  than  the  magnet 
did.  Towards  the  last,  the  magnet — either  pole — appeared 
only  to  excite  and  stimulate  the  animal,  which  would  make 
great  efforts  to  escape,  sometimes  seizing  the  end  of  the 
magnet  in  its  mouth  and  jerking  it  quickly  with  all  its  might. 
But,  earlier  in  the  course  of  the  expeiiment,  the  animal  showed 
a  preference  for  placing  its  head  towards  the  northward  end  of 
the  magnet,  and  its  posterior  part  towards  the  southward  pole ; 
and  if  by  chance  it  turned  the  hinder  portion  of  its  body  to- 
ward the  northward  end,  or  its  head  towards  the  southward 
end,  it  would  soon  seem  uneasy  and  change  into  the  old  posi- 
tion, when  it  would  sit  comparatively  quiet  for  a  considerable 
time.  These  last  trials  were  made  with  one  pole  at  a  time, 
and  also  with  two  straight  magnets  at  once,  so  that  a  reverse 
pole  was  on  each  side  of  the  jar. 

5.  I  applied,  for  about  three  seconds,  the  —  (northward 
pole  of  the  same  magnetic  rod  used  in  the  last  two  experiments 
to  the  vulva  of  a  very  small,  healthy,  female  poodle-dog.  In  a' 
few  minutes  the  animal  seemed  stimulated  and  frisked  about ; 
then,  after  ten  or  fifteen  minutes,  licked  the  parts  touched,  as 
if  to  allay  irritation  there.  At  the  end  of  half  an  hour  the  ex- 
citement was  increased,  as  manifested  by  the  staring  and  wild 
appearance  of  the  eyes,  the  rapid  motions  and  jumping  when 
spoken  to,  and  the  slight  spasmodic  twitching  of  the  muscles 
when  the  animal  was  sitting  on  its  haunches. 

After  a  few  hours,  as  the  dog  slept,  it  seemed  to  dream,  and 
gave  frequent  starts  and  uttered  low  cries ;  then  trembled  vio- 
lently when  awakened.  Its  whole  body  had  a  contracted  look, 
and  it  was  restless  and  little  disposed  to  sleep.  At  the  end  of 
twenty-four  hours  its  appetite  was  ravenous,  and  the  excited 
condition  continued,  but  with  less  intensity.  About  this  time 
it  had  vomiting  and  then  violent  purging,  and  this  state  of 
things  continued  at  least  three  days ;  still  the  animal  did  not 
appear  very  ill,  and  its  appetite  kept  good;  but  a  powerful 
impression  had  evidently  been  made  on  its  nervous  system. — 
Tlie  (American)  Jownal  of  Psychological  Medicine. 


A  BOUQUET  DISSECTED  BY  A  BOTANIST. 

ET  us  overhaul  our  bouquet.  What  have  we  got? 
Willows,  birches,  poplars  "all  a  blowing  and  a 
growing,"  plane  buds  just  showing  their  pink  styles, 
primroses,  wallflowers,  flowering  currants,  Berberis, 
one  sheet  of  golden  bloom ;  maples,  some  in  all  the  graceful 
beauty  of  inflorescence,  others  with  the  golden  hue  of  new-bom 
foliage ;  the  Canadian  Amelanchier,  a  sight  to  make  the  heart 
bound,  so  beautiful  in  its  snowy  flowers.  Let  no  florist  talk  of 
"  windmill  petals ;"  let  him  see  the  snowy  medlar  in  full  bloom, 
and  acknowledge  that  the  windmill  flowers  are  no  disfigurement, 
The  grape-pear  is  another  not  inappropriate  name  for  this 
plant,  for  its  flowers  are  like  those  of  a  pear  (though,  in  truth, 
the  latter  are  nearer  to  the  florist's  ideal),  and  arranged  in 
grape-like  clusters.  How  came  it  with  such  a  name — ^Ame- 
lanchier P  Books  tell  us  that  it  is  Savoyard  for  medlar.  Indeed ! 
but  we  should  be  grateful  for  more  information  as  to  this  word. 
Perhaps  some  philologist  will  kindly  tell  us  more  about  it. 
Are  Hooker,  Koch,  and  other  botanists  right  in  separating  this 
from  the  pears  ?     "No  one  looking  at  the  flowers  would  say  so. 
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Bat  then  the  frnit  is  ten,  not  fire-celled,  and  that  is  a  differ- 
ence. There  are  flereral  Tarieties,  hut  we  confess  onr  inabilitj 
to  distiognish  them,  and  stick  to  the  two  species,  the  one 
European,  with  the  blunter  leaf;  the  other  European,  with  the 
pointed  leaf. 

What  hare  we  -  here,  with  flowers  like  a  large  double 
peach,  and  leaves  like  those  of  Kerria  Japonica!'  Surelj 
it  is  a  peach  or  an  apricot  P  But  how  comes  it  with  row 
after  row  of  soft  downy  fmits  in  embryo,  like  eggs  in  a 
nest — apricots  luxuriating  in  six  or  eight  carpels  instead  of 
one  ?  No  doubt  it  is  a  Pmnus  "  gone  mad,"  as  a  satirical 
friend  has  it,  though  eren  he  recognizes  the  rare  beauty  of  the 
monster.  No  wonder  the  botanists  were  puzzled  when  they  first 
saw  it.  Carricre  called  it  Amygdalopsis  Lindleii,  not  recognizing 
its  exceptional  character.  But  truly  it  is  like  an  almond,  while 
Lindley's  name,  Pruwus  irlhla,  though  more  correct  generically, 
is  far-fetched  as  to  the  specific  name,  for  the  leaves  are  not 
appreciably  three-lobed.  When  we  look  into  the  flower  and 
see  one  central  carpel,  and  ^ve  subsidiary  ones,  each  on  a  little 
stalk,  we  ask  otirselves  if  it  would  be  an  advantage  horti- 
culturally  to  have  six  peaches  instead  of  one  from  a  single 
flower  P  The  answer  is,  no ;  for  reasons  that  any  gardener  will 
appreciate.  When  we  ask  ourselves,  what  if  the  additional 
carpels  prove  advantageous  to  the  plant  in  some  recondite 
manner,  will  they  not  be  perpetuated  through  the  agency  of 
natural  selection  (see  Darwin),  and  may  we  not  have  here  the 
fon$  et  origo  of  a  new  genus  P  If  so.  Carriers  was  only  before 
the  age  when  he  established  it  as  a  new  genus.  On  the  other 
hand,  what  if  pre-Adamite  apricots  and  peaches  had  five  or 
more  carpels  to  each  bloom,  and  this  is  a  reversion  to  older 
conditions  P  Who  can  tell  P  The  lake-dwellers  in  Switzerland 
had  plums  like  onr  own  to  all  appearance,  but  these  pre- 
historic gentry  are  mushrooms  compared  with  other  inhabitants 
of  this  world  more  or  less  well  known  to  the  geologist.  And 
now  look  at  the  flowers  of  this  Acer  macrophyUum :  can  any- 
thing be  more  exquisite  than  these  full  drooping  flower-dusteri, 
each  flower  a  bell  of  perfect  mould  and  with  a  filmy  tuft  of  hairs 
around  the  stamens  which  art  could  not  imitate.  But  that  is 
not  all.  Nature  made  these  things  for  a  purpose ;  and  wonder- 
fully, thrice  wonderfully,  is  everything  adapted  to  the  fulfilment 
of  that  purpose.  See  here  the  principle  of  the  division  of 
labour  carried  out»  see  there  the  care  taken  to  insure  the  ripen- 
ing of  the  seed  and  the  perpetuation  of  strong  healthy  seedlings. 
In  this  particular  plant  the  majority  of  the  blossoms — ^those  at 
the  free  end  of  the  cluster — have  stamens  only,  and  these  sta- 
mens protrudingbeyond  their  envelopes  bursting  with  ripe  pollen, 
as  the  bees  full  well  appreciate,  and  each  one  clothed  with  the 
delicate  cobweb-like  hairs  before  alluded  to.  Look  now  at  the 
very  bottom  of  these  flowers,  and  see  the  thick  fleshy  green 
disk  trickling  out  its  dewdrops  of  honeyed  liquor.  Do  you  won- 
der that  messiears  the  bees  are  at  work  here  P  What  a  feast 
for  them !  How  they  battle  with  the  hairs  which  cover  over 
the  treasure !  How  thickly  they  get  dusted  over  with  pollen 
as  they  are  rifling  the  honeyed  store !  Now  look  at  the  flowers 
near  the  base  of  the  cluster,  and  notice  that  they  are  in  groups 
of  three,  the  central  one  the  most  vigorous,  and  bearing  the 
young  seed-vessel  (a  fact  for  Mr.  Meehan,  this ;  the  female 
flower  so  placed  as  to  receive  the  full  flow  of  sap),  the  side 
attendant  flowers  similar  to  those  at  the  end  of  the  cluster. 
Examine  now  the  central  female  flowers ;  there  is  the  young 
seed-vessel,  its  stigmas  all  protruded,  ready  for  messieurs  the 
bees  to  alight  on  when  weary  of  their  labours  in  the  pollen- 
bearing  flowers.  There  are  stamens  here,  too,  around  the 
young  seed-vessel,  but  they  are  poor  starvelings  compared 
with  the  others ;  they  are  short,  and  do  not  protrude  beyond  the 
petals ;  their  anthers  are  close,  their  pollen  is  not  ripe,  their 
stalks  are  less  hairy  than  in  the  male  flowers,  and  though 
there  is  a  trace  of  disk  at  their  base,  the  disk  is  dry  as  a 
chip :  no  honey  there.  It  is  clear  that  Nature  does  not  intend 
these  atomies  to  be  the  parents  of  the  seedlingB.  The  division 
of  labour  principle  is  acted  on  here,  one  flower  is  serviceable  for 


pollen,  the  other  for  teed.  What,  then,  is  the  meaning  of  the 
stamens  in  the  female  flower  P  Possibly  they  may  be  useful 
for  other  flowers,  or  if  pollen  firom  other  flowers  fall  short ;  but 
more  probably  they  are,  as  it  were,  relics  of  an  earlier  state  of 
things,  when  the  division  of  labour  was  not  carried  out  as  it 
is  now ;  and  when,  instead  of  the  influence  of  the  poDen  from 
one  flower  on  the  stigma  of  another  being  foand  requisite  or 
preferable  to  insure  the  continuance  of  the  species,  fertilization 
was  effected  by  the  agency  of  the  pollen  on  the  stigma  of  the 
same  flower.  Physiologists  tell  us  that  this  separation  of  the 
pollen  element  from  thegerm-prodndng  strucinre  is  an  advance, 
that  a  stmeturally  perfect  flower  is  in  a  physiological  sense 
degenerate,  and  that  a  cross  in  some  form  or  another  is  essen- 
tial to  the  vigour  and  prolifieacy  of  the  species. 

The  other  maples,  of  which  there  is  a  fine  collection  in  the 
garden,  show  the  same  futs  as  those  we  have  alluded  to  in  the 
Acer  macraphyllum.  Let  ns  hope  that  no  one  will  think  their 
beauty  detracted  from  by  this  exposure  of  tiieir  life-history.  To 
us  the  knowledge  that  each  flower  bis  its  hisAoiy  written  for 
us,  if  we  would  but  read  ft]  adds  unm&jlely  fo  Qtortr  interest. 
They  become  then  to  ns  as  it  were  humanized.  We  sympathise 
with  them ;  and  wonderiagly,  and,  we  hope,  reverentially,  admire 
what  before  we  merely  lo^ed  at  wiUi  more  or  less  pleasure. 

But  our  nosegay  is  not  half  exhausted.  Here  are  Pavias, 
with  leaves  half  expanded,  and  of  the  most  delice^  violet  or 
mauve  tints  imaginable.  Here  is  a  double  white  peach,  a 
glorious  sight  indeed,  with  its  large  dead-white  blossoms. 
Here  is  the  quaint  Garagana,  with  its  labumnm-like  flowers 
and  queer  stunted  *' spurs,**  quite  normal,  not  monstrous, 
though  ugly  enough  to  be  so,  were  it  not  for  the  fact  that  the 
most  beautiful  of  flowers  in  florist's  eyes  are  monstrous !  And 
here  is  a  Bibes,  or  rather  what  we  took  for  one,  and  hunted  in 
vain  through  books  and  plates  for  its  name,  till  at  length  light 
gleamed  in  on  ns,  and  we  ftmnd  we  had  a  Bosaceous  plant 
(NvUdlta  ceragifonum)  to  deal  with — very  like  a  Bibes,  very 
unlike  a  rose — ^not  beautiful,  certainly,  but  interesting;  and 
when  the  wilderness  is  gone,  where  shall  we  go  for  a  specimen 
of  a  Bibes-like  roseP  And  here  is  another  out-of-the-way 
Bosaoeons  plant — a  Potentilla  or  a  Geum,  we  think,  as  we  look 
at  its  trailing  habit  and  yellow  flowers.  Neither  one  nor  the 
other,  says  the  magnifying-glass,  but  a  Walsteinia,  as  odd  in  its 
way  as  the  Nuttalia,  and  much  prettier ;  odd,  because,  with  the 
appearance  of  a  Potentilla,  it  has  the  structure,  so  far  as  the 
flower  tube  and  carpels  go,  of  an  Alchemilla.  But  then  we 
remember  that  roses  and  saxifrages  are  very  multiform,  and, 
though  all  tied  together,  yet  including  some  curiously  eccentric 
forms.  Our  bouquet  is  not  a  third  overhauled,  but  the  patience 
of  the  reader ! — oh,  reader !  pray  excuse  "  A  Bambler,"  on  a 
handful  of  flowers  from  Ohiswick. — Gardeneiv'  Chronicle. 


MALAGASY  VILLAGES.i 


ALAGASY  villages  on  level  ground  are  generally 
monotonous  and  uninteresting  enough.  There  is 
little  to  distinguish  one  house  from  another,  and 
there  is  seldom  much  vegetation  growing  within 
the  indosure  of  the  fosse  to  give  the  charm  of  verdure 
to  the  appearance  of  the  place.  In  some  rillages  the 
Hady  is  filled  with  lemon  and  peach  trees,  but  these  do  not 
show  much  above  the  surface  of  the  ground.  In  most  villages 
there  are  several  shallow  square  pits  scattered  here  and  there 
amongst  the  houses.  These  are  called  Fdhitra,  and  are  used 
to  keep  cattle  in  during  the  time  of  their  -being  fattened. 
People  have  a  notion  that  the  animals  thrive  best  if  they  stand 
during  the  feeding  with  the  fore  legs  at  a  higher  level,  so  as  to 
throw  the  weight  of  the  body  on  the  hind  quarters.  Whether 
this  is  a  mere  fancy,  or  has  any  foundation  in  fact,  it  is  un- 
deniable that  many  animals  attain  a  great  size ;  but  probably 

1  See  lUaHrfttion  on  p.  527. 
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their  pleotifnl  sapptiea  of  Indian  corn,  angar-caiie,  and  other 
food,  haa  more  to  do  with  their  eioellrat  oondition  than  their 
poatnre  when  feeding.  The  walla  of  maD7  honaes  are  oorered 
with  circular  cakea  of  cow-dnng  drying  in  the  ann.  Thia  fnal 
ia  chie&y  naed  for  heating  the  flat  sarfacea  of  rocl  from  which 
the  alaba  naed  in  making  tomba  are  procured,— ifado<?aK(ir 
and  itt  People. 


REVIEWS  OF   BOOKS, 

A  HaTt^Mok  cf  Phrenology.     By  C.  DonoviH.     London: 
Longman  a.     1670. 

WE  had  thoDght — nay,  we  had  hoped — that  phrenology  bad 
met  nearly  the  same  fate  aa  apirit-rapping,  and  had, 
with  it,  been  conaigned  to  the  limbo  of  effete  methoda  of  char- 
latan&ie.  Bnt  we  had  hoped  in  rain.  Here  is  a  treatdae, 
.iasned  by  the  first  pnbliahing  Erm  in  the  world,  and  written, 
the  title-page  telle  na,  by  "  C.  Donovan,  Profeaeional  Phreno- 
logist, Doctor  of  Philoaophy,  and  Fellow  of  the  Ethnological 
Society."  Whatever  the  scientific  atataa  of  a  "  profeMed  phre- 
Bologiat "  may  be,  we  will  not  atop  to  inqnire  ;  bat  there  can 
be  no  queation  aa  to  the  Doctor  of  Philoaophy  and  the  Fellow- 
ahip  of  tbe  Ethnological  Society,  a  body  of  which  Professor 
Hoileyia  the  president.  We  cannot  bnt  espreaa  oar  aatoniah- 
ment,  therefore,  that  a  fellow  of  a  aociety  of  iDch  high  standing 
aa  tbe  Ethnological,  ooold  b«  foand  to  compoae  a  book  fnll 
of  the  wild  nonaenae,  the  arrant  abenrditiea,  which 
the  text  of  the  work  before  ug  reveola  in  every  page. 
It  is  through  on  t,  Irom  cover  to  cover,  a  tieane  of 
the  most  nnacientific  d(^[matism,  without  a  single  gleam  of 
advanced  anatomical  or  psychological  fact  or  reasoning.  So 
much  good  work  has  been  done  of  late  yeara  in  the  investiga- 
tion of  both  brain-atructure  and  brain-fonction,  that  it  would 
not  bare  been  too  much  to  expect  that  a  fellow  of  the  Ethno- 
logical Society  might  at  least  have  been  expected  to  give  ub  to 
much  of  a  reeume  as  might  have  been  picked  up  from  the 


popular  aoientilic  periodicals.  But  when  we  find  none  of  thia, 
but  in  its  ataad  an  olla  podrida  of  misplaced  qaotations  from 
tbe  poeta,  and  a  string  of  nnsnpported  assertions,  such  aa  are  to 
be  found  in  the  proepectas  of  every  itinerant  bump-feeler  in  the 
country,  we  may  well  ask  if  the  Ethnological  Society  does  not 
mean  to  take  some  steps  to  prevent  its  name  being  even  indi- 
rectly asaociBted  with  a  work  in  every  way  so  unworthy  of 
modem  science. 

Dr.  Donovan's  philosophy — of  which  he  elums  to  be  a 
doctor — is  surpassed  by  the  purity  of  his  English  style  and 
the  exquisite  good  taate  and  extreme  auam'fer  in  modo  of  his 
preface.  In  the  concluding  lines  of  this  composition  he  says  : 
— "  Phrenolc^y  has  no  rival  theory.  There  is  no  other  dootrine 
of  miud  and  brain  with  which  it  can  be  oompared.  And  so 
with  opponents  it  is  '  Hobaon's  choice ' — that  or  nothing."  ^  Of 
tbe  dignified  and  refined  mode  in  which  the  author  learned  in 
philoaophy  discourses  we  ahall  say  not  a  word;  but  we  would 
jnst  observe  that,  adopting  the  conrteous  expression  of  Dr. 
Donov&D,  and  falling  on  the  alternative  he  politely  suggests, 
we  ahonld  infinitely  prefer  tbe  "  nothing  "  to  anything  in  tbe 
shape  of  the  Btnotian  pbiloaoiiby  which  the  "  professed  phre- 
nologist "  advances. 

Obneiv^itmt  on  Fundamental  Principle*,  and  tome  exieliw} 
BefecU  in  Naiitmal  Edaeation.  By  Nan.  Arnott,  M.D., 
F.R.S.,  Ac,  Uember  of  tbe  Senate  of  the  London  University. 
London  :  Longmans.     1870. 

DB.  ABNOTTS  experience  aa  a  teacher,  and  aa  an  exponent 
of  the  principles  on  which  education  should  be  conducted, 
entitles  him  to  speak  on  the  qnestioo  he  has  now  taken  np 
with  more  or  less  of  the  influence  of  authority.  We  think, 
therefore,  that  it  is  to  be  regretted  that,  in  the  pages  of  the 
present  work,  he  has  not  conflned  bis  attention  to  tbe  considera- 
tioD  of  some  of  those  great  problems  which  now  occupy  the  minds 
of  onr  leading  eavanh  and  statesmen.  Instead  of  doing  this  exclu- 
sively, Dr.  Arnott  has  allowed  his  pen  to  wander  from  the  proper 
limits  of  his  subject,  and  has  gone  into  the  inveetigatioo  of,  or 
rather,  the  eiprearion  of  individual  opioions  on,  some  abstract 
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, — From  H.  KcHZU. 


Mr.  Birty  diairiB^ 


it  in  '^DarBoMi"  aa  the  ammll 

af  8';  Sdnudt  afaabad  thaltliis 

spot  oeevpied  iia  plaeey  aad 

of  Jima  8th,  with  a  power  of 
z^»  '«  XL-T  -  — nrnr  rmw  miiinii  sf  ^4  aperture : — ^I  fonsdiio 
oi  u*  fua  -v^:«k  raHEr  uui  MaSi^  t^iom,  bat  in  ita  ^aee  a  toj 
«7  .-^'.r^i  cz'.rxt  -ws^zjt  <c<r<:  if  u«as  §  dzaaieter  aad  froai  6'  to  7^  of 
l<r ♦'i^es--  rzM-jiitij  '»<*«*•  -3e  :cca.  s.  rtiorartpr  and  aize,  the  white 
tl^K.  r.-Tir  Beer  a:ui  ]fj»iJa'  a  jz:^  ootcriet,  tooth  of  i,  waa  plainlj 
T_*.'..je.  aad  jaj  o^tlj  :x  laa  adpa  af  the  white  apot,  aad  daa  aooth 
oi  :U  oerlza. 

<'jfi  a  cantfid  Bu.i.Lij.f  I  VitrrTirf  im  the  eeatre  of  the  white  spot  a 
Mc-^  »  *■«<*  fraTf'ft  cr  lucwx^^  occ  aave  tiwa  half  the  aixa  of  the 
CEi£«r>»  Bed>:e«d  ahcw :  ihaa  *»!'■»•*  pit  is  not  shown  in  Sefaaiidf  a 
dn-«-.rr  or  m^m.^.^^^^  v-r  Mr.  Bfet  aa  hariar  been  seen  by  him  when 


ToL  2.  pl  48,  aia  the  CB^  oaee  Ihave 


It  af  pcua  to  se.  I2«»>  zlsi.  we  have  here  a  ranacfcable  analogy  to 
xhti  cue  o£  Ijszjt  Tzmir.  a  wcw-^kiaied  crater  ia  ahown  by  Beer 
aad  MftiLer :  aeooeiflr.  a  wLie  sftA  is  wiw  oa  the  site  of  this  crater; 
a&d.  tl^irLy.  ihe  d>*:;ia'ivw  of  a  msaafea  fift  ia  thia  white  apot. 

W.tjk  record  to  £  Ursc  Maioaii,  the  latest  pobliahed  meoanrement  I 
hare  mcz.  is  ooe  Lt  Mr.  WLjaaaa,  of  LiwpaaL  la  the  Astronomical 
/.  ,  *^  for  Mayi  !«!<&.  he  givea  '^  Artaaoe  1*85",  epoch  1868-9;" 
it  beir^,  bowercr,  a  bczAry  star  in  n^sd  aution,  the  eomponenta  are 
now  doais^  ap. 

I  diTiiied  it  Lset  nicht,  wiA  a  power  of  250  oa  64"  apartoze,  and 
estimated  the  di^once  aa  baaag  from.  1    to  1^'. 

Pe7uar*h,  Trvr:.  J.  %€  ImtK,  1870.  H.  MicHXLL  Whitlbt. 


The  Docblk  ^TAa  £  irBa.s  Majobib. — From  Hebbkbt  Ikgaul. 

81a, — With  lyfetettce  to  the  inqeiiy  of  joar  etaieapandent  reapeding 
the  doable  atar  ^  r rase  Majotm,  I  beg  to  aaj  that  laat  aight  I  exBBiined 
the  pair,  aad  estimated  the  eaatial  diatamie  at  a  Uttla  nndar  1*5". 

It  aeema  to  me  aonewhat  eztiaordinary  that  yoor  oorreapondent 
afaoold  not  aee  them  dirided  with  4|  in.  of  apertore ;  perhape  he  has 
not  got  hia  objeet-^aea  pofeetly  adtjaated.  The  atara  an  finelj  sepa- 
rated in  my  tdeacope,  which  has  an  apettoze  of  &(  in.,  aad  a  reiry  fine 
ooftaetion.    The  power  aaad  waa  750. 

I  am,  Sw,  yaara  obadiantily, 

HaBBXBT  I210AI.L. 

1,  Champion'grove^  Champum-kiU,  S.E.f  June  11. 


MxraoBOLOOT  of  May,  1870.— From  the  Err.  F.  B.  Fauckkb. 

Sib, — I  beg  to  aend  you  a  few  parijcnlara  of  the  weather  of  last 
month,  aa  deduced  from  obserrationa  condacted  by  myaelf  in  this 
midland  region. 

The  aJronmataneaa  of  atmoaphatio  tamperatora  aad  mautnze  refer 
to  a  atcatnm  of  air  f oar  feat  from  the  gronnd. 

The  *'  aolar  "  thermometer  haa  ita  bulb  blackened  and  iaoloaed  in  a 
yaonnm  glaaa  chamber,  and  is  34  ft.  aboTO  the  gronnd. 

Anothw  thermometcxr  is  freely  exposed  to  the  aky,  aad  indioates  the 
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lowest  temperature  to  which  unsheltered  vegetation,  near  the  earth's 
snrfaoe,  is  sabjeoted  in  the  coorse  of  the  night. 
The  barometer  is  335  ft.  above  sea-level. 

I  have  the  honour  to  remain,  Sir,  your  obedient  servant, 

F.  B.  Falkneb. 
Appleby  Orammar  Sclwol,  Leicestershire^  Jane  1 1 . 

Meteobologt  of  Mat,  1870. 

Mean  maadmnm  temperature  of  air    65*5** 

Mean  minimum  temperature  of  air    41.4** 

Mean  diurnal  range  of  temperature  of  air    24*1° 

Highest  temperature  of.  air,  on  the  2l8t    VS'S'* 

Lowest  temperature  of  air,  on  the  3rd  31*4'* 

Total  range  of  temperature  of  air  481° 

Mean  temperature  of  the  air  53*9° 

Mean  temperature  of  a  moist  evaporating  surface    49'3° 

Mean  temperature  of  the  dew  point    44*7° 

Mean  maximum  reading  of  solar  thermometer 1 14*6° 

Highest  reading  of  solar  thermometer,  on  the  29th 129*0° 

Mean  minimum  temperature  of  unsheltered  vegetation    . . .     35*4° 
Lowest    temperature  of  unsheltered   vegetation,  on  7th 

and  10th 24*0° 

Mean  humidity  of  the  air *71° 

Mean  weight  of  water  in  a  cubic  foot  of  air '  3*4  grains. 

Mean  height  of  the  barometer 29*749in. 

Highest  observed  reading  of  barometer,  on  the  26th    30*140  in. 
Lowest  observed  reading  of  barometer,  on  the  12th. . .     29*050  in. 

Observed  range  of  the  barometer  l*090in. 

Rainfall 0-750in. 

In  the  lower  regions  of  the  atmosphere,  southerly  winds  blew 
twice  as  often  as  northerly ;  and  westerly  blew  twice  as  often  as 
easterly  winds. 

The  drought  still  prevails  in  this  neighbourhood,  and  there  is  no 
prospect  of  anything  like  an  average  gxass-orop. 

Only  6*1  inches  of  rain  have  fallen  since,  the  boginning  of  the  year 
up  to  the  present  date. 

There  are  often  threatenings  of  rain,  with  dark  doods  and  a  falling 
barometer;  but  generally  only  a  ohange  of  wind  takes  place,  the 
doods  disperse,  and  serene  weather  again  sets  in. 


Mb.  Pboctob's  **  Satubn." — From  B.  A.  Pboctob,  BA.,  F.BJLS/ 

Sib, — ^I  should  be  hard  to  please,  indeed,  if  your  admission  about 
Saturn  did  not  satisfy  me.  Tour  note  differed  in  one  very  marked 
respect  from  the  altogether  natural  mistake  you  had  fallen  into.  It 
was  very  new,  indeed,  to  me  to  hear  "  Saturn  "  called  a  compilation ; 
but  it  was  nothing  new  to  find  the  editor  of  Scientitic  Opinion  too 
generous  and  straightforward  to  be  unwilling  to  withdraw  an  accidental 
misstatement. — ^Tours  very  truly, 

BicHABD  A.  Pboctob. 

A  Late  Keply* 

Sib, — I  am  not  sure  whether  Pr.  Ingleby  is  a  reader  of  Scientific 
Opinion.  He  lately  made  some  comments  in  Nature  upon  views  of 
mine  respecting  the  Moon's  apparent  magnitude.  I  made  a  brief 
reply,  conceiving  that  courtesy  required  it ;  the  editor  of  Nature  forgot, 
however,  to  insert  my  letter.  Perhaps  yon  will  not  mind  letting  this 
apology  for  apparent  incivility  appear  in  your  correspondence  odomns. 
— ^Yonre  truly, 

HicHABD  A.  Pboctob. 


MiLiTABY  Education. 


Sib, — ^It  may  have  ocouned  to  yon  that  one  of  the  topics  of  the  day, 
namdy,  MtHteoy  Education,  as  reported  on  by  the  Boyal  Commission 
appointed  to  inquire  into  its  present  state,  has  called  forth  bat  little 
expcefisum  of  public  ofpinion,  whether  sdentific  or  otherwise.  The 
professioiial  notices  in  the  sUlitary  periodicals,  the  brief  disoniwion  in 
Parliament,  and  the  few  letters  in  the  newspapers,  have  not  exhausted 
all  that  may  be  nsef  uUy  said  of  this  Beport-^oertainly  not  in  relation 
to  Natural  Science,  and  Qedogy  in  inrtioular,  for  which  the  Commis- 
sioners appear  to  have  no  interest;  whilst,  judging  from  a  Boyal 
Engineer's  letter  in  the  Times^  oritioiaing  Sir  J.  Lubbock's  speech  in 
Parliament  on  the  necessity  of  general  scientific  education  in  the  Army, 
ire  may  suppose  that  geological  knowledge  is  neither  exact  nor  exten- 
sive in  the  Scientific  Corps,  though  it  is  invaluable  to  the  military 
man,  whether  mamhing,  camping,  establishing  forts,  or  building  bar- 
racks. The  tcxm  of  ground,  topography,  or,  more  comprehensively, 
physical  geography,  means  nothing  without  geology ;  the  relative  pro- 
dnotivenees  of  roates  and  districts  depends  on  geological  structure  and 
oompositioii ;  drainage  and  water-snpply  are  geological  matters,  knd 
•o  are  the  supply  and  seleotion  of  building-xnaterials,  such  as  cements, 


mortar,  slates,  stones,  bricks,  and  tiles ;  the  nature  ol  foundations, 
the  making  of  earthworks  and  roads  are  ruled  by  gedogy,  oven  when 
made  by  the  dullest  workmen  by  rule-of -thumb ;  fossil  f nd  and 
metallic  and  mineral  substances,  require  in  their  finding  and  recog- 
nition geology,  combined  with  mineralogy,  as  in  the  above-mentioned 
instances  of  the  value  of  this  knowledge,  which  comprehends,  when 
complete,  all  branches  of  Physical  Science. 

If  the  erection  of  forts  be  determined  on,  they  must,  of  course,  be 
placed  where  military  men  require  them  ;  and  their  arbitrary  position 
often  makes  their  building  costly  and  their  water-supply  difficult. 
But  why  should  not  their  fdl  cost  be  estimated  at  first  P  Why  should 
their  construction  be  carried  on  through  a  sucoession  of  mishaps  and 
blunders  ?  A  western  wall  of  the  Yem  Fort  was  built  on  the  verge 
of  flat  Portland  limestone,  lying  on  sand  and  day,  and  liable  to  bo 
left  unsupported  by  these  soft  beds  when  undermined  by  the  waves  of 
the  Channel,  as  had  often  been  the  case  before ;  and  this  the  cliffs  of 
the  island  show.  Of  course,  the  waU  sank  with  the  first  slip  of  the 
limestone  edge,  and  had  to  be  reconstructed.  For  the  great  Ports- 
down  Fort,  a  water-supply  was,  of  course,  indispensable ;  but  why 
was  money  wasted  in  boring  down  a  vertical  fissure  in  anticlinol 
(sharply-arched)  chalk  beds  after  water,  which  must  have  run  away, 
on  one  hand  or  the  other,  as  soon  as  ever  it  filtered  through  the 
soil,  after  a  shower,  to  supply  the  known  springs  and  wells  at  Fare- 
ham  and  dsewhere  P  "  B.  E.'s"  letter  in  the  Times  of  April  12, 
states  that  "boring  in  chalk  costs  little  money,  and  we  have  cer- 
tainly obtained  plenty  of  water  in  similar  situations."  Similar  situa- 
tions, or  broken  antidinals,  are  not  common  in  the  dialk;  and  it 
would  be  wonderful  if  any  engineer  obtained  any  water  in  sooh  a 
case.  The  Boyal  Engineer  appears  to  consider  tiiat  one  boring  in 
chalk  is  likdy  to  be  as  good  as  another,  just  as  any  part  of  a  eonad 
cheese  may  be  stabbed  by  the  cheese-taster  with  equal  results.  So  we 
have  known  a  Civil  Engineer  impressed  with  the  notion  that  blue  day 
could  never  be  bored  sucoessfdly  for  water,  as  he  thought  all  blue 
days  were  one  to  an  indefinite  depth,  and  had  failed  in  his  few  trials, 
not  knowing  aught  of  the  relative  lie  and  thidcness  of  the  days  he 
had  had  to  do  with. 

If,  as  "  B.  E. "  says,  "  boring  in  chalk  costs  little  money,"  i^t  least 
let  the  expenditure  be  made  in  proper  situations ;  and  if  such  well- 
known  unfavourable  circumstances  attend  the  baring  as  any  geolo- 
gist must  have  anticipated  for  Portsdown,  the  public  money  aught 
from  the  first  have  been  appropriated  for  rain-tanks,  or  other  wafeer 
supply. 

Look,  again,  at  the  unestimated  cost  of  fort«building  on  bad  fonn- 
dations.  Masses  of  brickwork  were  set  on  slippery  days  in  Hao^p- 
shire, — ^then  unbuilt,  and  subsequently  reconstructed  on  an  aidMd 
base.  If  this  plan  be  right,  after  all,  it  could  have  been  anticipated 
at  first,  the  necessary  expenses  estimated,  and  waste  avoided.  So 
in  the  Isle  of  Wight,  a  bad  ^stem  of  drainage,  made  on  anything 
but  geological  principles,  for  Uie  site  of  a  new  fort,  had  to  be  undone 
at  a  great  cost.  This  result  might  have  been  anticipated,  but  geo- 
logical conditions  were  not  taken  into  due  consideration. 

Sir  John  Lubbock  stated  that  '*  when  our  army  went  to  the  Crimea, 
Sir  B.  Murchison  applied  to  the  Qovemment  to  send  out  a  geologic, 
but  the  request  was  not  complied  with."  The  newspaper  report  of 
Sir  John's  statement  of  the  ttnfortnnate  position  of  the  Commanding 
Engineer  wanting  water  in  the  Crimea,  and  not  knowing  how  to  g(£ 
it,  is  strikingly  dear ;  and  yet  "  B.  E.,"  in  the  TimeSf  appeam  not 
to  have  seen  that,  though  Sir  John  Burgoyne  did  wdl  to  ask  Sir 
Boderiok  about  the  matter,  and  to  supply  him  with  what  inf annation 
the  young  Officer  of  Engineers  at  hand  could  give,  yet  some  one  on  the 
spot,  weU  acquainted  with  geology  and  water  supply,  was  what  was 
needed ;  and  such  an  expert  Sir  Boderiok  had  urgently,  but  in  vain, 
requested  the  authorities  to  provide. 

After  all,  it  is  satisfactory  to  find  that  "  B.  E.,"  like  every  officer  in 
the  army  who  has  given  attention  to  Physical  Sdenoe,  fully  aympa- 
thiaes  with  Sir  John  Lubbock,  in  his  effort  to  press  on  the  Govern- 
ment  the  necessity  of  sdentific  education  among  Military  Men.  The 
French,  Prussians,  and  Danes  fight  none  the  worse  for  being  scientifi- 
cally educated.  Theur  sdentific  education  begins  in  boyhood;  and 
this  is  a  matter  of  course  under  several  Euroi>ean  Qovemments,  whilst 
English  gentiemen,  if  it  so  please  their  pazente  and  guMdians,  may 
vegetate  with  inactive  minds,  or  cultivate  one  or  two  faculties  in 
learning  Latin  and  Qreek  in  a  dow,  blundering,  old-fashioned  manner. 
But  who  dares  to  say  that  our  Engineers  and  Artillery  Officers  fight 
the  worse  because  they  have  devoted  some  years  to  the  sdenoes  and 
belong  to  the  Sdentific  Corps  P  Are  the  present  generation  of  scien- 
tific Staff  Officers  wanting  in  soldierly  spirit  P  Arc  the  thousand  and 
more  Cadets  who  have  of  late  years  stndied  Natural  Sdenoe  wanting  in 
pluck  and  gallantry,  though  they  have  had  an  improved  intdlectnal 
training?  Nay,  their  bravery  has  been  proved;  and  they  possess 
additional  accomplishments,  which  do  not  trench  on  the  mental  work 
required  by  any  military  study  or  pursuit — which  will  hdp  them  and 
others  at  need,  and  be  always  at  command  to  enliven  a  dull  station  or 
weary  route. 

The  Commission,  aa  well  as  '*  B«  E.,"  asks  for  '*  praotioal  sdenoe," 
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and  dreads  the  effects  of  "  cramming."  Viva  voce  examinations  meet 
the  latter,  sound  elementary  instroction  only  can  prodooe  the  former. 
The  Boyid  Commlasionerfl  on  Military  Education,  and  others,  seem  to 
think  that  the  practical  results  of  Science  can  be  got  at  wiUiont  ele- 
mentary teaching, — as  if  "  practical  geology  "  were  an  art  to  be 
taught  at  an  hour's  notice  to  a  Military  Surreyor,  for  instance,  wish- 
ing to  show  his  pupils  how  to  seize  and  apply  the  geological  features 
of  a  country, — or  as  if  even  Sir  Roderick  Murchison  could  tell  the 
Crimean  Army  by  letter  where  they  might  strike  the  rooks  for  water ! 
The  above-mentioned  points,  and  much  else  having  reference  to  a 
liberal  and  useful  education  of  Military  Officers,  would  have  been  well 
worth  the  consideration  of  the  Royal  Commission,  even  though  its 
members  comprise  no  one  devoted  to,  or  eminent  in,  the  Natural  and 
Experimental  Sciences.  I  am,  Sir,  yours  truly, 

T.  R.  J. 
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SeereUriet  of  Soeietin  will  obligv  at  by  regularly  forwrnrding  "Ab«iracto  of 
ProcMdingB ;  "  and  thejr  would  do  moeh  to  enhanco  the  int&ntt  and  •grew 
of  their  meetingt  if  tbej  would  enable  ne  to  pobliah  in  anticipation  *'  notiees 
ot  papers  to  be  read."  «__«_ 

ETHNOLOGICAL  SOCIETY. 

JuHs  7th. — Special  meeting  at  the  Museum  of  Practical  Geology, 
Dr.  A.  Campbell,  V.P.,  in  the  chair.— R.  H.  Tiddeman,  Esq.,  B.A., 
F.G.S.,  was  announced  as  a  new  member. 

Professor  Huxley,  LL.D.,  F'R.S.,  president,  read  a  paper  "  On  the 
Chief  Modifications  of  Mankind  and  their  Geographical  Distribution." 
After  explaining  the  chief  physical  characters  by  which  the  several 
modifications  are  distinguished — such  as  colour,  character  of  hair,  and 
form  of  skull — the  author  described  five  distinct  types  of  mankind : — 
The  Anstralioid,  found  in  Australia,  the  Dekhan,  and  the  valley  of 
the  Nile ;  the  Negroid,  including  the  Negroes  and  Bushmen  of  Africa, 
and  the  Negritos  of  New  Guinea,  Tasmania,  &c. ;  the  Zauthochroic, 
.distributed  through  Iceland,  Eastern  Britain,  Scandinavia,  North  and 
Central  Germany,  through  Eastern  Europe  into  Asia,  as  far  as  North- 
western India,  and  found  also  in  North  Africa;  the  MeUmoohroio, 
situated  between  the  Xanthochroio  and  Anstralioid  peoples ;  and  the 
Mongoloid,  a  large  and  somewhat  iU>defined  group  occupying  Central 
Asia,  the  two  Americas,  and  Polynesia.  The  paper  gave  rise  to  a  dis- 
onssion,  which  was  sustained  by  Mr.  George  Campbell,  Mr.  Wallace, 
Dr.  Ray,  Mr.  Luke  Burke,  Mr.  Dendy,  Mr.  Squier,  and  others. 

At  the  same  meeting  Mr.  E.  G.  Squier  exhibited  a  large  collection 
of  drawings,  plans,  and  photographs  of  localities  of  interest  in  Pern. 


ENTOMOLOGICAL  SOCIETY  OP  LONDON. 

A.  R.  Wallace,  Esq.,  president,  in  the  chair. — Mr.  F.  Y.  Jacques, 
of  Bristol,  was  elected  a  member. 

Exhibitions  were  made  by  Mr.  McLachlan,  Mr.  S.  Stevens,  Mr. 
Albert  MtUler,  Mr.  W.  Warwick  King,  Major  Munn,  and  the  Secretary. 

Communications  were  made  by  Major  Munn,  "  On  the  Honey-bee ;" 
by  Mr.  A.  G.  Butler,  "On  the  possible  identity  of  Arfjynnis  Niohe 
with  A.Adippe;**  and  by  Mr,  G.  R.  Crotch,  "On  the  Genera  of 
Coleoptera,  studied  chronologically  "  (second  part,  1802  to  1821). 


AERONAUTICAL  SOCIETY. 


At  a  meeting  of  this  society,  held  at  the  Society  of  Arts  on  Friday 
evening,  June  3rd,  Mr.  Glaisher,  F.R.S,,  in  the  chair,  several  papers 
were  read  and  illustrated  by  models. 

An  instrument  for  ascertaining  the  connection  between  velocity  and 
pressure,  exhibited  by  Dr.  Smyth,  of  Maidstone,  procured  the  enco- 
miums of  the  chairman,  who  stated  that  it  was  calculated  to  supply 
information  that  was  wanting  in  the  instrument  which  he  had  been 
using.. 

In  the  course  of  discussion,  Mr.  A.  Stewart  Harrison  strongly  ad- 
vocated the  necessity  of  an  experimental  period,  whereupon  the  chair- 
man asked  Mr.  Fred.  W.  Brearey,  the  honorary  secretary,  to  read  an 
extract  from  the  minutes  of  a  late  council  meeting  held  at  Stafford 
House,  at  which  were  present  Mr.  Glaisher  (in  the  chair).  Sir  William 
Fairbaim,  Bart.,  Mr.  Brooke,  Mr.  Wright,  Mr.  Wenham,  Mr.  Ehren, 
and  Mr.  Brearey  (hon.  sec.),  as  follows :— "  Sir  Wm.  Fairbairn  ob- 
served that  we  know  but  little  of  the  reaction  or  lifting  power  of 
various  forms  of  screw  blades  in  the  atmosphere  relative  to  the  force 
employed,  though  such  experiments  might  be  easily  tried  and  the  data 
obtained.  Mr.  Brooke  was  of  opinion  that,  if  a  successful  aerial 
machine  was  to  be  constructed,  the  most  simple  and  obvious  plan  was 
that  of  inclined  surfaces  impelled  forward  horizontally.    The  most 


sneeessful  experiment  that  he  had  ever  witnessed  was  upon  this  prin- 
ciple, the  motive  power  being  a  wound-up  dock-spring,  which,  as  long 
as  the  power  lasted,  sustained  the  machine ;  and  further,  that  most 
large  birds  were  capable,  during  long  periods  of  their  flight,  of  sus- 
taining themselves  exactly  in  this  way.  It  was  further  remarked  that 
we  were  practically  ignorant  of  the  correct  laws  of  the  sustaining 
power  of  inclined  surfaces  of  diiferent  forms  and  areas ;  and  this  want 
of  knowledge  was  a  perpetual  stumbling-blook  to  those  who  were 
willing  to  spend  time  and  money  in  experiments.  From  the  fact  that 
as  the  weight  and  size  of  birds  increased,  so  did  the  relative  wing  area 
decrease,  it  would  appear  that  the  ratio  of  sustaining  surface  to  weight 
or  resistance  was  by  no  means  in  equal  proportions.  The  chairman 
stated  that,  with  respect  to  plane  surfaces  of  various  figures  erposed 
to  the  direct  impact  of  the  wind,  he  had  already  been  trying  some  ex- 
periments with  such  instruments  as  were  at  his  disposal,  and  that  by 
employing  two  anemometers  at  the  same  time,  so  as  to  be  sure  of 
comparative  results,  he  found  that  the  indication  of  force  increased 
with  the  size  of  the  surface,  also  in  the  two  instruments,  equal  sur- 
faces shaped  into  different  contours,  gave  different  results.  These 
interesting  experiments,  so  directly  bearing  upon  the  question  of 
aerial  propulsion  and  resistance,  were  still  occupying  his  attention, 
but  at  present  he  could  tell  us  nothing  from  actual  experiment  of  the 
resistance  of  inclined  surfaces  of  various  forms.  It  was  then  proposed 
that  an  experimental  fund  should  be  raised  by  subscription,  and  that 
a  suitable  and  well-finished  anemometer  should  be  constructed, 
having  the  means  of  instantly  setting  various  plane  surfaces  at  any 
desired  angle,  and  capable  of  registering  both  horizontal  and  vertical 
force  simultaneously  for  all  degrees  of  inclination.  The  results  to  be 
published  for  the  benefit  of  the  Society." 

Upon  this  proposition  being  put  to  the  meeting,  it  was  carried 
unanimously. 

LINNEAN  SOCIETY. 

June  2nd. — G.  Bentham,  Esq.,  president,  in  the  chair.  The  Rev.  T. 
A.  Marshall  was  elected  a  Fellow.  The  president  nominated  J.  J. 
Bennett,  Esq. ;  G.  Busk,  Esq. ;  Dr.  J.  D.  Hooker,  and  W.  W.  Saunden, 
Esq.,  vice-presidents  for  the  ensuing  year. 

The  following  piHpers  were  read : — 

"  On  some  New  Forms  of  Extra-European  Trichopterous  Insects," 
by  Mr.  R.  Maclachlan ;  ajid  "  New  Lichens  recently  discovered  in 
Great  Britain,"  by  the  Rev.  J.  M.  Crombie. 

Professor  BeU  exhibited  a  flowering  specimen  of  the  wild  tulip 
(Tulipa  aylvestriSf  L.),  of  which  a  patch,  of  about  3  ft.  in  diameter, 
occurs  in  the  park  at  Selbome,  Hants.  In  a  note  to  the  librarian, 
which  accompanied  the  specimen,  Mr.  Bell  states  that  the  plant  is 
undoubtedly  wild  there,  and  that  it  also  occurs  in  two  other  localities 
within  a  few  miles  of  Selbome ;  viz.,  at  Froyle,  and  near  Theodore 
Grange,  Alton. 

Mr.  D.  Hanbnry  exhibited  the  dried  fruits  of  two  species  of  Zizy- 
phus,  called  by  the  European  residents  in  China  red  and  black  dates. 
These  fruits  are  used  by  the  Chinese  as  articles  of  food,  and  are  ex- 
ported in  large  quantities  from  the  city  of  Chee  Foo.  The  red  dates 
appear  to  be  identical  with  the  jujubes  of  the  South  of  Europe. 


GEOLOGIST'S  ASSOCIATION. 

June  8. — Professor  Morris  in  the  chair. — ^A  very  interesting  and  in- 
structive paper  was  read  by  C.  T.  Biohardson,  M.D.,  the  result  of  a 
hurried  visit  to  Cornwall,  the  Land's  End,  and  the  SciLly  Isles,  on  the 
Physical  Features  and  Geology  of  those  districts. 

In  the  early  portion  of  his  address,  the  author  pointed  out  the  re- 
markable facilities  which  now  existed  for  becoming  practically 
acquainted  with  the  general  history  of  the  geology  of  the  western  dis- 
tricts of  Devon  and  of  the  whole  promontory  of  Cornwall,  as  the  re- 
sult of  the  high  level  at  which  the  West  Cornwall  Railway  was  com- 
pelled to  be  made,  in  order  to  cross  the  valley  at  Ivy  Bridge,  and 
also  carried  over  the  wide  sinuous  bay  at  Saltash,  by  which  a  very 
accurate  general  idea  of  the  characters  of  the  whole  district  may  be 
obtained  from  the  coup  d*oeil  presented,  even  during  the  hurried  pas- 
sage of  the  train  on  its  route  to  Penzance.  Running  as  it  does  through 
some  of  the  principal  districts,  furnishing  both  tin  and  oopper,  many 
of  the  facts  connected  therewith  may  be  readily  gathered,  and  some 
idea  formed  of  the  extent  of  area  over  which  these  minerals  are  de- 
veloped, and  also  of  the  districts  where  the  occurrence  and  preparation 
are  to  be  seen  of  the  interesting  material  known  as  Kaolin,  or  China 
clay,  the  basis  or  essential  element  in  the  manufacture  of  our  inq^roved 
porcelains  or  keramic  ware. 

The  author  described  successively  in  detail  the  several  prominent 
features  of  the  district — ^the  serrated  and  sinuous  coasts  on  both 
shores,  with  their  lofty  and  precipitous  rooky  cliffs ;  the  general  high 
table-land,  as  it  were,  of  the  whole  peninsula  dennded  and  eroded  into 
deep  and  numerous  valleys  constituting  the  well-known  hilly  character 
of  the  country ;  the  great  divisions  and  different  nature  of  the  rocks 
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forming  the  balk  of  the  district ;  the  granitio,  and  the  Bohistosei  and 
the  ditferent  features  eaoh  gives  to  the  aspect  of  the  conntrj ;  the 
isolated  deyelopments  of  granite  at  Bartmoor,  Templemoor,  Bedrath, 
St.  Austell's,  St.  Michael's  Mount,  the  Land's  End,  and  Soilly  Isles,  with 
all  the  rocky  fragments  fringing  the  coasts  at  greater  and  less  dis- 
tances, as  at  the  Longslips,  Iho  Wolf  Bocks,  and  the  Eddystone. 

The  conclusions  sought  to  be  conyeyed  by  the  author  were,  that 
Cornwall,  as  at  present  existing,  was  but  the  remnant  of  a  former 
great  and  vast  area  extending  seawards  to  the  south  aud  west,  con- 
tinuous with  Scilly  and  the  more  distant  similar  rocks  on  the  coast  of 
Brittany ;  that  this  continuity  was  interrupted  by  some  correspond- 
ingly extensive  and  powerful  cause,  operating,  in  all  probability,  as 
may  be  gathered  from  a  consideration  of  the  history  of  Dartmoor,  at 
or  about  the  period  of  the  close  of  the  Carboniferous  era ;  that  the 
Scilly  Isles  formed  a  part  of  the  lino  of  fracture,  and  wore  tho  ad- 
vanced headland  of  Cornwall,  as  does  the  Land's  End  now  form  tho 
extremity  of  a  similar  coast  line  traceable  through  tho  Wolf  Bocks  to 
tho  Eddy  stone,  and  still  further  eastwards. 

In  oonclnsion,  the  author  impressed  with  earnestness  the  necessity 
for  students,  at  the  outset  of  their  studies,  visiting  such  scenes  as  the 
Land's  End,  in  order,  as  early  as  possible,  to  acquaint  themselves 
with  the  visible  and  acting  operations  of  nature  on  a  large  scale,  so  as 
to  bo  able  to  form  a  somewhat  proximato  idea  of  tho  extent  of  area  Over 
which  her  inflnoncoa  are  exerted,  and  endeavour  to  estimate  tho  power 
and  might  with  which  her  never-ending  forces  arc  felt.  In  proposing 
the  thanks  of  the  Association  to  the  author,  Professor  Morris  pointed 
out  tho  several  points  suggested  by  the  author  which  might  well  admit 
of  extensive  discussion,  and  supplemented  most  interesting  deta'le  bear- 
ing upon  the  snbject,  in  relation  more  especially  to  the  mineral  produc- 
tions of  tin  and  copper,  the  modes  and  variations  in  their  occurrence, 
as  well  as  to  that  of  China  clay.  Specimens  of  several  of  the  varieties 
of  gramte  from  St.  Mary's,  Scilly,  and  the  neighbourhood  of  the  Land's 
End,  were  exhibited,  presenting  many  of  tho  well-known  characteristic 
variations  of  chemical  and  mineral  composition,  and  elicited  very  in- 
structive demonstrations ;  as  did  also  a  quantity  of  sand  from  Porth- 
como  Bay,  the  material  forming  the  artificial  soil  in  which  is  raised 
the  enormous  quantity  of  early  cauliflowers  and  potatoes  sent  to  our 
London  markets,  it  being  composed  principally  of  the  felthspathio 
materials  of  the  gramte  and  the  comminute  remains  of  marine 
shells. 

The  author  recommended  the  Scilly  Isles  as  being  well  worthy  a  visit 
to  all  natural-history  students,  as  possessing  much  interest ;  the  access 
being  very  easy,  a  mail  steam  packet  sailing  from  Penzance  three  days 
a  week,  and  from  Scilly  on  alternate  days,  the  passage  occupying  four 
hours ;  and  very  good  accommodation  being  to  bo  met  with  at  the 
hotel. 


SUNDAY  LECTUBB  SOCIETY. 

St.  Qeobge's  Hall,  Langham-place. — On  Sunday  evening  last, 
W.  B.  Hodgson,  Esq.,  LL.D.,  lectured  on  *•  The  Writings  of  Turgot." 
This  truly  meritorious  French  reformer  engaged  himself  strenuously, 
for  some  years  immediately  previous  to  the  Bevolution,  in  behalf  of 
the  people,  the  lower  classes  of  whom  were,  at  that  time,  in  a  most 
deplorable  condition.  By  reason  of  his  assiduous  labours,  physical 
and  mental,  he  enfeebled  his  bodily  powers,  and  this  only  to  be  hated 
by  those  in  power — a  power  wielded  to  the  disadvantage  of  the  classes 
ho  sought  to  protect.  In  speaking  of  Turgot' s  writings,  the  lecturer 
oonfined  himself  to  those  the  subjects  of  which  were  most  closely 
oonneotod  with  his  life  as  a  statesman  and  as  an  orator.  There  came 
from  his  pen  much  that  was  then  new,  but  which  is  now  looked  upon 
03  mere  matter  of  fact.  At  times,  one  knows  not  whether  most  to 
admire  the  originality  of  his  views,  or  to  aoknowledge  the  manner  in 
which  they  have  made  their  way  in  our  time.  A  large  number  of 
quotations  from  the  writings  of  Turgot  tended  to  show  the  almost 
endless  diversity  with  which  he  wrote,  and  the  general  correctness  and 
tmthfnlnesB  of  the  wliole.  "  A  society  exists,"  he  said,  "  for  indi- 
viduals :  it  is  constituted  to  accomplish  tho  rights  of  all."  "  Law  is 
authoritative  when  based  on  justice."  The  right  to  labour  was  one 
of  the  great  truths  upon  which  Turgot  insisted.  "  Qod,  by  creating 
man  with  hands,  has  made  the  right  to  labour  the  property  of  every 
one.  We  regard  it  as  one  of  the  acts  most  worthy  of  our  beneficence." 
Snoh  were  the  words  which  he  put  into  the  mouth  of  his  one-time 
kindly-disposed  master,  Louis  XVI.  Turgot  was  no  believer  in  the 
gospel  of  tied  hands ;  and  it  is  almost  superfiuous  to  say  that  he  con- 
sidered the  state  of  slavery  to  be  the  worst  state  of  humanity,  and 
serfdom  next  to  it.  "  Property  is  nothing  more  than  the  free  disposal 
of  what  we  possess  legitimately."  Conquest  he  held  to  confer  no 
lasting  or  solid  right.  He  did  not  even  admit  the  power  to  bequeath 
by  wUl  without  important  distinctions.  There  is  every  reason  to 
presume  that  a  bequest  or  foundation,  no  matter  how  good  in  inten- 
tion, may  one  day  become  useless.  Turgot  long  prophesied  the  good 
to  be  derived  by  the  separation  of  the  American  Colonies  from  the 
Mother  Country.  His  principles  with  regard  to  trade  in  com  and 
other  pxodaoe,  weie  absolute  freedom  from  restriotioiiB  of  any  kind. 


Dr.  Hodgson  frequently  elicited  the  hearty  applause  of  his  hearers, 
both  from  the  piquancy  of  his  style  of  delivery,  and  on  account  of  the 
evident  justness  with  which  he  delineated  the  character  of  a  worthy 
man  by  his  writings — ^the  undoubted  benefactor  of  his  oountry — ^the 
friend,  in  no  small  degree,  of  his  kind. 


BIEMINGHAM  NATURAL  HI8TOBY  AND  MICROSCOPICAL 

SOCIETY. 

The  following  papers  hav  ^  been  read  at  tho  meetings  of  the  Society, 
held  during  May,  in  the  ^.  idland  Institute : — 

On  the.  3rd  inst.  Mr.  II.  S.  ScoUick  read  a  paper  on  **A  Day's 
Collecting  at  Lul worth,  Dorsetshire."  Mr.  Scollick  gave  an  interesting 
account  of  a  day  spent  in  this  locality  in  Antru^t,  1869,  in  search  of 
Lepidoptora,  some  of  tho  rarer  species  of  which  are  there  met  with  in 
I  great  abundance  on  the  chalk  hills  which  slope  down  to  the  sea.  The 
-  following  were  among  the  species  obtained : — Colia^  edusa  (the  clouded 
,  yellow),  an  insect  much  prized  by  collectors  ;  it  occurs  in  some  years 
in  great  abundance,  but  in  others,  from  causes  which  have  yet  to  bo 
explained,  it  is  very  rare.  Ar»je  galathca  (tho  marblod  white) ;  this 
somewhat  local  species  was  met  with,  abondanily  flying  over  a  narrow 
strip  of  ground  about  a  mile  in  length.  Puhjemmatus  conjdon  (the 
Chalk  Hill  blue),  apparently  not  so  oommon  at  Lulworth  as  iu  other 
chalk  districts.  Pamjyhilus  acto'on  (the  Lulworth  skipper) ;  this 
insect  is  highly  prized  by  collectors  from  its  rarity,  and  not  from  any 
beauty  that  it  possesses.  It  is  said  to  have  been  taken  only  in  three 
or  four  localities  in  England.  At  Lulworth  Mr.  SooUick  met  with  it 
I  in  the  greatest  profusion.  The  paper  was  illustrated  by  a  beautiful 
collection  of  insects  captured  during  the  day  above  mentioned.  In 
conclusion,  Mr.  Soollick  observed  that  be  believed  the  botanist  would 
find  that  locality  as  rich  in  objects  of  his  research  as  he  had  in 
entomology. 

On  the  10th  inst.  Mr.  James  Lancaster  read  a  paper  entitled  "  The  ' 
Eye  Pieoe  exauiined  and  discussed."  In  commencing  he  stated  that 
ho  intended  to  treat  only  of  the  action  of  the  different  eye  pieces  upon 
the  rays  received  from  the  object  lens,  omitting  all  reference  to  the 
refractive  and  dispersive  power  of  the  glass  best  adapted  for  eye 
pieces,  and  to  the  various  kinds  of  lenses  used,  and  the  principles 
involved  in  their  arrangement  for  correcting  chromatic  and  spherical 
aberration ;  the  various  eye  pieces  now  used  by  the  first  makers  of 
microscopes,  and  the  advantages  and  actions  of  eaoh  were  clearly 
described.  Mr.  Lancaster  oiFered  some  practical  hints  on  the  manipu- 
lation of  the  microscope,  which  excited  oonsiderable  interest  among 
the  members  of  the  microscopical  section. 

On  the  17th  inst.  a  paper  was  read  by  the  Bev.  H.  W.  Crosskey, 
entitled  "  Notes  on  the  Post-Tertiary  of  Norway."  The  paper 
described  observations  made  in  the  neighbourhood  of  Christiania,  and 
various  islands  in  the  Qord.  The  writer  had  also  visited  Skien,  on  the 
north-weet  of  the  fjord,  entered  the  Thelmakeen  district,  visitmg  the 
(^ousta  mountain,  and  the  waterfall  of  the  Bjukampos,  returning  to 
Christiania  by  Konsberg  and  Drammen.  In  the  course  of  this  route 
typical  beds  belonging  to  various  parts  of  the  Norwegian  post-tertiary 
series  were  exauiined.  The  physical  signs  of  ice  action  over  this  dis- 
trict, during  the  period  when  North  Britain  was  in  the  condition  of 
Qreenland,  were  pointed  out.  The  boulder  clay  of  Norway  is  analogous 
to  that  of  Scotland,  having  the  same  general  characters  resting  upon 
the  grooved  and  polished  rocks.  A  large  number  of  sands  and  clays 
ooour  containing  Arctic  shells,  indicative  of  an  extreme  degree  of  cold. 
The  fauna  contained  in  these  beds  is  well  developed,  and  slightly  more 
Arctic  than  the  fossil  fauna  of  the  British  glacial  clays.  The  shells 
in  the  clays  of  this  part  of  Norway  are  more  Arctic  in  character  than 
the  shells  found  living  off  the  coast.  There  is  a  greater  difference, 
however,  between  the  living  British  shells  and  the  fossils  in  our  clays 
than  between  the  Norwegian  living  shells  and  the  fossils  The  change 
of  climate  has  been  greater  in  Britain  than  in  Norway.  During  the 
glacial  epoch,  the  south-west  of  Norway  was  much  colder  than  at  the 
present ;  and  North  Britain  experienced  nearly  the  same  degree  of  cold. 
Succeeding  the  extremely  Arctic  beds,  a  series  of  olays  and  sands 
occur,  containing  shells  marking  the  amelioration  of  the  climate  and 
the  elevation  of  the  present  hmd  surface.  The  change  took  place 
gradually,  and  is  marked  by  specially  characteristic  shells.  In  the 
island  of  Barholmen  a  sandy  clay  is  found  reaching  the  height  of 
100  feet.  In  this  bed  Oculina  prolifera  is  abundant,  a  coral  now  found 
living  at  a  depth  of  150  to  300  fatlioms.  The  shallowest  depth  which 
can  be  assigned  the  living  coral  thus  marks  an  elevation  of  the  land  of 
550  feet.  The  coral  is  associated  with  shells  charaoteristio  of  very 
deep  water,  and  belonging  to  the  Finmark  fauna.  The  fauna  does  not 
belong  to  the  extreme  glacial  epoch,  but  marks  deep  sea  oonditions, 
with  the  temperature  off  Finmark,  in  the  present  Qord  of  Christiania. 
In  beds  near  Skien  a  few  Arctic  shells  linger  with  a  large  increase  of 
species  now  found  on  the  coast,  denoting  the  gradual  approsoh  of  the 
present  climate.  A  ooUeotion  of  specimens  from  a  aeries  of  beds  wss 
exhibited  and  described,  and  the  paper  oonolnded  by  refencinc  to  the 
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CJ«w  u.  van. 


ImiMd  m  Um  rfgiii 


<!lltktB  post>WHMffx  bras. 


Ob  tbB  tUk  iMt  ICr.  W.  B. 
Meooi  oT,  s  Mir  eoni  necDtlj  aUMMd  Iv  Mr.  G.  H.  KiBff« 
fowtteeoMt  of  Fnuwe.  Mr.  HagWs  olmmBd  thai  tkoM 
who  tf«  IkailMr  obIj  wilfc  «lw  Infe  teopMl  upwiwiwi,  bfoi^ifci  to 
thMCKNDitrjM  evMmtiec,  kiTe  bst  fittie  noCioB  of  what  the  ap|Mtf- 
MM  fMOr  m  vhM  mT<«tcd  with  the  gJetmuw  poitiM  of  the  Mi- 
9aI«,  whkh  vhen  ezpao'led  forae  a  beeotifiil  st«r-like  ob)eei  of  rarioon 
end  %€prpMmM  eoloon.  The  aaiiMl  it«elf  is  an  Actinoid  poljp,  hariiif 
the  esMl  frinee  of  tentad^ge  oa  the  margin  of  duk,  the  eeatze  of  which 
M  oomyie^  bjr  the    ntovth,  openrng*  ifiieet  into  the  stoaneh.    The 

fm—  the  haae  or  eondlaBi  m  i  %hmi%nmn,  and 
of  f orai%  havnff  aMte  or  leaa  of  a  rafiate  eha- 
or  pfaitea  wUeh  an  let  rertieally  beia^  of  deli- 
imaged  in  eydea.  Theaew  apeeies  MTcryiidiljr 
ceioaied,  beiaf  aearlet  and  jelhm ;  H  belongs  to  the  genM  PaneTa- 
thwi^  and  hM  leecvtly  beM  deaeribed  by  Mr.  P.  H.  OoaM.  thoogh 
*'  with  MM  Beaime  of  leeerre,"  nnder  the  naaM  of  P.  nobUig.  Dr. 
Jasea  Hinde  read  a  paper  entitled  "  The  Anatomy  of  Birda  and  Mam- 
mala  eompaf«L"  He  comamneed  by  ahowing  in  what  w^  thaae  two 
hnye  orders  of  the  animal  kingdom  resemb'ed  each  other,  and  then, 
baring  lefetied  to  their  daastVation,  proceeded  to  point  oat  some  of 
the  distinetaottii  between  them,  aneh  as  nugfat  be  aeen  in  the  occipital 
eondy Vb,  the  artiealatioa  of  the  jaws,  the  attachment  of  the  head  to 
the  sptaal  ooimnn«  the  ahsenee  of  mammaiy  giaads  in  birds,  and  the 
djlferenre  of  their  blood  eorpaaeles,  Ae.  The  sUeton  of  Inrds  wns 
and  the  rarioM  parU  stiU  farther  ehmidatad  by  meaMof 

a.  I>r.  James  Hinda  conelnded  a  Tcry  interest- 
ing and  inatfaetite  paper  by  <npiaaBiiig  his  inteBtioii  of  eoatinningthe 
snhfaet  OB  a  f ataie 


On  the  31st  inst.  Mr.  C.  J»  Woodward,  B.Sc.,  read  a  paper  '*  On 
light  in  relation  to  Optical  Instramenta."  He  oommenoed  by  obsenr- 
ingtbat,  in  older  to  ■ndewtaad  the  maimer  in  which  light  is  propa- 
gi^ed,  the  transmiasioB  of  foraa  by  wayes  nrast  be  vnderatood,  and 
espeehdly  the  traosmianon  of  ribnrfioBby  the  atmosphere.  According 
to  ih9  aecepted  hypothesis,  Bght  la  propagated  in  a  auuner  analogous 
totha*  of  sound.  The  medium,  ether,  receiria^  the  pnlsations  of  a 
laminoBa  body,  traaafers  them  to  the  retina  of  the  eye,  and  thns  pro- 
dnees  is  ns  the  pensation  of  Hght.  The  ether  waves  are  tbemselres 
inrisiMe ;  a  so-eatted  beam  of  Hght  being  inrisible  except  there  be 
base  or  doat  to  intercept  it.  The  eonstitatioii  of  a  himiBovs  body,  as 
aa  aassmblage  of  htarfiioos  points,  wm  explained  and  iflostrated.  The 
law  of  intene  sqmnM,  and  its  appKeation  in  detemrining  the  retatrre 
brightness  of  two  lights,  was  illnstrated  by  sereral  experiments.  A 
statement  of  the  laws  goremiag  the  reflection  of  light  oondnded  the 
paper,  which,  m  Mr.  woodward  explained,  wm  aa  introdnetory  one. 
Thanks  were  onanimoasly  roted  to  Mr.  Woodward,  who,  in  making 
his  acknowledgements,  stated  thai  he  was  largely  indited  to  Mr. 
Cresswell  for  sssistanee  in  the  preparation  of  the  illnatmiiona. — ^Mr. 
T.  Fiddiaa  sabmitted  a  rery  rare  and  cnrions  work  entitled  '*  Oonlva 
ArtUlcialis  Teledioptricns,"  Ac.,  published  at  Naremberg,  fai  1702,  by 
Jean  Zahn,  containing  nnmerons  cariooa  aphorisms,  and  a  description 
of  many  compoond  microscopes— amongst  others  two  binoonlar  ones, 
and  also  a  flgnre  of  the  mierosoope  of  FranoiB  Grindelioa,  conatmotod 
to  exhibit  opaque  objects ;  the  optical  part  consisting  of  six  plscno* 
convex  lenses.  No  mention  is  made  of  the  sise  of  this  instmsMut. 
Mr.  J.  G.  Qrenfell  exhibited  beaotifol  speeimena  of  EnpleoteUa  and 
Hylonema  dredged  oif  the  coast  of  Japan ;  Dr.  W.  Hinda,  a  namber 
of  ferns  from  Llanf airfeohan ;  Mr.  W.  G.  Blatch,  a  nnmber  of  Aza&e- 
idsB  and  Lepidoptera ;  and  Mr.  W.  Nelson,  Zaniies  glaber,  a  species 
recently  added  to  our  British  Faona  by  Mr.  Thonms  Bogsrs,  of  Man- 
chester, who  disoorered  it  under  stones  in  Mavple  Wood,  Cheslure.  It 
is  described  by  Mr.  Gwyn  Jeibfys  in  the  AnnaU  and  Magazine  qf 
Natural  History  for  last  month.  Dr.  N<Aria  made  some  very  interest- 
ing remarks  upon  the  subject  of  catalepsy,  showing  that  whilst  it  is 
of  very  rare  occurrence  in  the  human  subject,  in  some  of  the  lower 
animals,  as  in  the  Angu%$  fragilis,  it  is  a  normal  condition. — ^The 
Secretary  stated  that  the  programme  for  next  quarter  wm  not  fllled 
up,  and  that  he  should  be  glad  if  members  would  give  in  their  names 
for  papers, 
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Tks  annual  general  meeiiog  of  the  oiembers  wm  held  at  the  Museum, 
at  8  p  m.  on  Wednesday,  the  25th  of  May ;  Dr.  Fsget  Blake,  president, 
in  the  chair.     The  honorary  secretary  read  the  following  reports : — 

**  In  presenthi^  their  report  for  the  oiSctal  year,  1869-70,  the  oom- 
mittee  have  the  pieasorft  of  congratulating  the  members  on  the  oon- 
tinuad  prosperity  6l  tW  soefety.  The  lectures  during  the  session  just 
closed  have  bees  very  largely  attended,  the  visitors  to  the  Museum 
hms^btfstt  mMMHlll>f  BumeroM,  s^Yeral  donstiong  of  great  value  have 
bew  cMHlTed,  IM  iMnMP  of  it&w  membert  hM  eioeeded  that  in  any 
pmriM*  ^iw,  mi,imimlk^  M«  By  tH#  taiasax^i  (hrandal  «taeemeh€, 
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**  C^itwBuj. — ^Thcy  have,  howew,  the  painfal  daty  of  iwsBdingfte 
4reesaM  of  thne  members  of  the  society  dnrinc  Am  pMt 
CoB^  FXJ3.,  Cocr.  Mcari».  ZA.  Ac,  who  wm 
aember  of  the  sodeiy  on  the  2ad  of  April.  IS45,  fied  at  Us 
Balive  place,  Potpem,  in  East  ContwaB,  on  the  IStt  cf  April,  1870,  in 
the  ei^ty  seeond  yesr  of  his  age.  He  was  dbftingniriied  by  his  know- 
ledge of  natanl  history  genesaJIy,  and  very  eanaeBt  m  aa  iehthyologisi. 
He  WM  the  aathor  of  many  papers  read  to  tiie  various  scieatifio 
in  London  and  CotbwsZI,  and  a  fiequsnt  ooaitribntor  to  the 
joomals.  He  largely  swsiwted  Bewidt  in  his  pgcjected  Naiural 
HisUny  of  British  Fi*h^,  and  YacreO  in  his  BriHth  leAtAyofo^  ;  and 
he  edited  m  snnoCsted  tnmalstinB  of  PltastT'  Natural  Higtory.  The 
foUowing  is  a  Est  ai  his  principal  iBdepeadeni  woiia: — The  C&mish 
Faunoj  A  Treatise  on  ike  N€Umral  Hittory  of  the  PUdtard^  lUngtraOons 
of  Instinct  deduced  from  the  Habits  of  British  Amimtds^  mod  A  History 
of  the  Fishes  of  the  British  Islands^  in  fomr  vofaanes,  iHnstrated  with 
250  pottrsits,  drawn  and  coloured  by  ftm  aathor. 

"  Dr.  P.  LoveD  Fhimpe,  F.B.C.P.L.,  wu  om  of  the  fonndatkn  mem- 
bers of  the  society,  and  in  varioua  ways  rendered  it  very  vafauhUe  aid. 
He  was  a  BMmber  of  the  oommittee  during  the  first  two  years  of  the 
society's  existence ;  he  took  aa  xustive  part  in  the  arrangements  for  the 
lectures  in  1844-5,  when  he  delivered  a  oonrse  of  three  on  Organic 
L%emistry;  and  from  time  to  time  he  enriched  the  Museum  hj  pre- 
sents of  foeols  from  Kent's  Cavern,  purchased  at  fte  sals  of  the  late 
Bev.  J.  MacEaery's  ooUectioa.  Dr.  FhiUiiis  was  the  author  of  The 
Principles  of  Agriculture,  efpedaUy  tropicaly  and  of  Organic  Chemistry, 
familiarly  treated ;  and  on  several  occasions  he  printed  in  the  local 
journals  a  ssries  of  letters  descriptive  of  his  travels  in  the  West  Incfiea 
and  in  ContinMtal  Europe.  He  £ed  on  2nd  July,  18^.  at  Exeter» 
whither  he  had  gone  for  change  of  air. 

"  The  Bev.  Dr.  Pitcaim  was  elected  a  member  of  the  society  on  the 
15th  November,  1844 — about  six  weeks  after  it  was  established. 
Though  his  tastes  and  his  profession  led  him  to  IKvinity  as  the  grtrat 
study  of  his  fife,  he  was  muc'i  interested  in  the  progress  of  adence, 
and  especially  in  its  connections  with  theology.  He  appeared  before 
the  sodety  m  a  lecturer  in  December,  1867,  when  he  ddtveted  a  oourae 
of  four  lectures  On  Biblical  Testimonies  to  the  Antiqwity  of  the  Earth, 
in  which  he  not  only  accepted  the  oonolusioos  of  geologists  reapectiag 
the  age  of  our  planet,  but  contended  that  they  were  ^stinetly  taught 
in  varioM  parts  of  the  Bible.  The  lectures  were  subsequenfly  pub- 
lished as  an  independent  wotk,  under  the  sdditional  title  of  The  Ages 
of  the  Earth,**  Dr.  Pftcaim  was  a  vice-preaident  of  the  socmly  during 
the  year  1866-7.  He  died  at  Torquy,  on  January  4th,  1870,  at  the 
age  of  eighty-one  years. 

"  Members, — During  the  year  1869-70,  seventeen  new  members  have 
been  elected.  At  prsaent  the  sooisty  conririta  of  a  total  of  104  mem- 
bers, exdusiTe  of  five  subscribers  for  periods  less  than  a  year. 

'*  Library. — ^The  following  wotks  have  been  added  to  the  socMiy's 
library  : — I.  Preeented  by  the  anthora — '  CmioaitiM  of  Salmon  life,' 
by  Dr.  C.  P.  BUke,  president  of  the  aociety.  '  The  Preaervatian  of 
Health  in  Individuals  and  Communifies '  (Ibid.).  '  On  the  Older  Bocks 
of  South  Devon  and  £Mt  ComwaD,'  by  H.  B.  HoD,  M.D.,  F.G.S. 

*  Dry  aoeets  v.  Water  Closets,'  by  Dr.  Lombe.  *  A  Classified  Index 
to  the  TransactionB,  Ac.,  of  the  Geological  Society  of  London,'  second 
edition,  by  G.  W.  Olnnerod,  Esq.,  M.A.,  F.G.S.,  Hon.  Member  of  the 
Society.  '  Geological  Proofs  of  Divine  Action,'  by-  S.  U.  Pattison, 
F.G.S.,  Hon.  Member  of  the  Society.  '  On  the  alleged  Occurrence  of 
Hi^ppopotamns  Major  and  Machairodus  latidens  in  Kent's  Cavern,  Tor- 
quay,' by  W.  Pengelly,  FJt.S.,  Ac.  *  The  Literatnxe  of  Kent's  Cavern^ 
part  2,  including  the  whole  of  the  late  Bev.  J.  MaoEmery's  HSS.' 
(Ibid.)  '  Beport  of  Two  Lectures  on  the  Ancient  Cave-men  of  Devon ' 
(Ibid.).  *  On  the  Bainfall  in  Devonshire  during  1868 '  (Ibid.).  <  The 
Bainfall  on  the  St.  Mary  Church-road,  Torquay,  during  the  five  years 
ending  December  31,  1868 '  (Ibid.)  '  On  the  Submerged  Forest  at 
BImI^kwI,  near  Dartmouth,  South  Devon '  (Ibid.).  '  The  French  Im- 
perial School  of  Forestry,'  by  A.  Ptogelly,  B^.  'The  ChemistEy  of 
Sewage,'  by  £.  Smith,  F.C.S.  *The  Noaohian  Deluge,'  by  T.  B.  B. 
Stebbing,  M.A.  *  Science  and  Bevelation,'  by  G.  A.  F.  Wilks,  M.D. 
'  On  the  Fflbcts  of  a  Becent  Wind  on  the  Evergreens  of  Tocquay ' 
(Ibid.),  n.  Presented  by  societies,  Ac.— '  Transactions  of  the  Devon- 
shire Association  for  the  Advancement  of  Science,  LiteratnxBy  and  Art 
(1869).'  III.  Presented  by  the  publishers—'  Scientific  Opmion,'  vote. 
1  and  2.  IV.  Presented  by  Miss  Burdett  Coutts — *  tJndergxound  life  ; 
or.  Mines  and  Miners,'  by  L.  Simonin ;  translated,  adapted  to  the  pce- 
sent  state  of  Mining,  and  edited  by  H.  W.  Bristow,  F.B.S.  (1869). 

*  The  Mineral  Kingdom,'  by  Dr.  J.  G.  Kurr.  Y.  PresaBled  by  the 
Subscribers  to  the  Fund  for  the  Beoeption  of  the  Members  of  the 
British  Association  at  Torquay  in  1869— *  The  BncydopsBdia  BritM- 
nica,'  eighth  ecfition,  21  vols.  '  Beports  of  the  British  Asaooiaftton. 
from  1831  to  1869  indnsive,'  38  vols.  YI.  PresMted  by  M^ssw 
Gardner  A  Greenfidd— Thirty-eight  Plates  of  Foadla^  fieooa  Ka^s 
Casern,  Ac.  YIl .  Presented  tjy  Mr.  G.  E.  Hearty— An 
of  fhe  fime^  n&ihi^pet.    Ym.  Presented*  by  Mr.  A.  B. 
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*  The  Last  Beporfe  of  the  Commiitee  for  Dredging  among  the  Shetland 
IbIm.'  <  Anti-Darwinism/  by  tlie  Bo7.  Jas.  McCaon,  D.D.  DL  Pre- 
sented by  Mr.  E.  B.  Tawney,  F.G.S. — *  Huxley's  Introdnotion  to  the 
Glassiiloation  of  Animals.'  *  GiifSn's  Crystallogra^ihy.'  X.  Presented 
by  Bev.  H.  H.  Winwood,  M.A.,  F.G.S.— *  Proceedings  of  the  Bath 
Natural  History  Society  and  Aiitiqaaiian  Field  Clab/  No.  3,  1869. 
XI.  From  the  PEUasontographical  Society  (issued  for  1869) — '  A  Mono- 
graph of  the  British  Fossil  Corals,'  Second  Series,  by  P.  M.  Donoan, 
M.B.,  Lond.  F.S.S.,  F.G.S.,  Part  2,  No.  2.  *  A  Monograph  on  the 
British  Fossil  Echinodermata  from  the  Cretaceons  Formation,'  by  T. 
Wright,  M.D.,  F  JLS.,  Edin.,  F.Q.S.,  Vol.  1,  Part  3,  on  the  DiadmadsB. 
*A  Monogn^^h  of  the  British  Belemnitidn,'  by  J.  Phillips,  M.A., 
LL.I).,  D.C.L.,  F.B.S.,  F.G.S.,  Part  5.  <  A  Monograph  of  Fishes  of 
the  Old  Bed  Sandstone  of  Britain,'  Part  1  (conoladed).  The  Oepha- 
laspidte,  by  £.  Ray  Lankester,  B.  A.  *  A  Monograph  on  the  Fossil 
Beptilia  ol  the  liassio  Formations,'  by  Professor  Owen,  F.B.S.,  D.C.L., 
Part  2,  Pterosanria.  'A  Monograph  on  the  British  Fossil  Cetaoea 
from  the  Bed  Crag8>'  by  Professor  Owen,  FJI.S.,  D.C.L.,  No.  1 
containing  Genoa  Ziphios.  XII.  From  the  Bay  Society  (issued 
for  1868)— *  Vegetable  Teratology,'  by  MazweU  T.  Masters,  M.M., 
F.L.S.  XIH.  Purchased—*  A  History  of  the  British  Sessile-eyed  Crns- 
taosA,'  by  L.  Spence  Bate,  F.B.S.,  F.L.S.,  &o.,  and  J.  O.  Westwood, 
M.  A.,  F.L.S.,  2  vole.  *  A  History  of  the  British  Hydroid  Zoophytes.' 
by  T.  Hinoks,  B.A.,  2  vols.  *  The  Malay  Archipelago/  by  A.  B. 
Wallace,  2  vols.  *  The  Tear  Book  of  Facts,'  for  1869  and  1870, 2  toIs. 
'  Spectrum  Analysis,'  by  Professor  Bosooe.  '  Outlines  of  Astronomy, 
10th  ed.,  1869,  by  Sir  J.  F.  W.  Herschel.  'BeUquiaa  Aqnitanic«,' 
Part  10,  by  £.  Lartet  and  H.  Christy.  The  following  periodicals  are 
regularly  taken  by  the  society :— Quarterly  Journal  of  the  Geological 
Society;  Quarterly  Journal  of  Science;  Popular  Science  Revieio; 
London f  Dublin,  and  Edinburgh  Philosophical  Magazine ;  AnnaU  and 
Magazine  of  Natural  History  ;  Zoologist ;  Geological  Magazine;  Athe- 
ncBum ;   Nature ;   Notes  and  Queries ;  and  SciejUiJlc  Opinion. 

**  Museum. — The  following  objects  have  been  presented  to  the 
Society's  Museum: — 1.  By  the  Baroa  A.  de  Hilgel: — A  great  bat, 
Vespertilio  noettda  s  a  Bflurbastelle  bat,  F.  Barbastelhts ;  a  Lesser  long- 
eared  bat,  V.  brevimawus ;  a  long-tailed  duck,  Atios  gladalis,  adult, 
full  plumage ;  a  black  gfuillemot,  Vria  grylle ;  summer  plumage ;  an 
axciio  tevD,  Sterna  aretiea ;  adult,  full  plumage ;  a  fox  shark,  Cac/io- 
riiis  vuil^es ;  a  Ballaa  wrass,  LcLbratus  nuieulatus ;  a  dog-fish,  Qaleus 
aecmtibias  garnet:  a  fishing-frog,  Iiophius piteoAoriue,  2.  By  Mr.  J.  C. 
Hele  :•— A  skidl  of  a  badger,  Meles  taaus.  3.  By  Mr.  W.  Vicary, 
F.G.S.,  hon.  BMtaiber  of  the  Society : — ^Fossil  shells  from  the  Green* 
saod  of  Haldon.  In  accordance  with  a  resolution  of  the  committee, 
all  holders  of  tickets  for  the  meeting  of  the  British  Association  at 
Exeter  wore  admitted  free  to  the  Society's  Museum  and  Library  during 
August,  1869,  and  large  numbers  atvaaled  themselves  of  the  priyiVege. 
It  may  be  added  that,  in  addition  to  these,  the  number  of  visitors  who 
paid  at  the  door  was  larger  than  in  any  month  since  the  Museum  was 
first  established. 

"  Lectures, — ^The  following  lectures  were  delivered  at  noon  on  Mon- 
days during  the  session,  which  commenced  on  November  1 ,  1869,  and 
closed  on  April  25,  1870  :— Dr.  C.  P.  Blake,  one,  *  The  Presidential 
Address,'  and  one,  *  A  Scamper  through  Cornwall.'  Bev.  W.  Dawson, 
MJL.,  one,  'Philosophy  versus  Science  in  History.'  Bev.  Preb. 
Harris,  M.A.,  one,  *Art  Education.'  Mr.  Pengelly,  F.B.S.,  four, 
*  The  Moon ;'  one, '  The  British  Association  at  Exeter ;'  one,  *  The 
Devonshire  Association  at  Dartmouth ;'  one,  *' The  Progress  of  Science 
in  1869 ;'  and  twelve, '  The  Geology  of  Devonshire.'  Bev.  T.  B.  B. 
Stebbing,  M.A.,  one,  'The  Noachian  Deluge.'  Mr.  £.  Tawney, 
F.G.S.,  one,  'Spectrum  Analysis.'  Mr.  Vivian,  M.A.,  one,  "Art 
Education.' 

"  MoiUhhf  Meetings, — ^The  Monthly  Meetings  of  the  Members  have 
been  regularly  held  at  8  p.m.  oa  the  seoond  Wednesday  of  every  month 
dnriag  the  year.  The  foUowing  is  a  list  of  the  communications  which 
have  been  read : — 

June  9th,  18C9.— 'Notes  and  Queries  on  Salmon,'  by  Dr.  C.  P. 
Blake.  July  14th.—'  The  Literatuxe  of  Kent's  Cavern,  Part  II.,'  by 
W.  Pengelly,  F.B.S.  August  11th. — *  On  the  allegod  ooonrrence  of 
Hippopotamus  Major  and  Machavrodue  l/Uidens  in  Kent's  Cavern,' 
(/bid).  September  8th.—'  The  Fifth  Beport  of  the  Committee  for  ex- 
ploring Kent's  Cavem,'  The  Committee.  October  13th.— 'On  the 
Meteorology  of  Torquay  and  Bournemouth,'  and  on  '  Some  New  Self- 
registering  Hygrometers,'  by  Mr.  Vivian,  M.A.,  F.M.S.  November 
10th. — 'The  Ancient  Cave  Men  of  Devonshire,'  by  Mr.  Pengelly. 
Deoember  3th. — 'On  Drainage,  with  special  reference  to  the  Dry 
Earth  System,'  by  Dr.  C.  P.  Blake.  '  On  the  Chemistry  of  Sewage,' 
by  Mr.  £.  Smith,  F.C.S.  (communicated  by  the  President).  '  On  the 
Bemoval  and  Disposal  of  Town  Sewage,'  by  Mr.  E.  Appleton,  F.i.B.A. 
(communicated  by  the  Hon  Secretary.)  January  12th,  1870. — *  Dry 
Earth  doseta  v.  Water-closets,'  by  Dr.  Lombe*  February  9th. — 
'  Kotioea  of  Trap  and  Bandii^  Books,,'  by  Mr.  Lee,  F.G.S.,  Hon.  Memb. 
of  the  flooia^  'On  th»>  BMiifalL  oft  tlw  St  Maiy-Ohuoh-road, 
Torquay,  during  the  six  .yean  endian  Deoember  31si,  1869,'  by  Mr. 
Pengelly.    March  9.—'  On  the  supposed  influence  of  the  Moon  on  the 


Bainlall'  (Ibid).  'Notes  on  the  Plants  which  had  been  injured  in 
the  Torquay  district  by  the  recent  cold  and  high  North-East  Wind,' 
by  Dr.  Wilks.  April  13. — *  Notes  and  Observations  on  the  effect  of 
the  reoent  severe  Wind  on  the  Evergreens  in  Torquay'  (I&id).— 
'  Notes  on  the  Correlation  of  the  Middle  Devonian  Books  of  North 
and  South  Devon,'  by  Mr.  Tawney,  F.G.S.  '  Note  on  the  Odour 
emitted  by  Submerged  Forests,'  by  Mr.  Pengelly.  May  11. — '  On  the 
Bainfail  received  by  Gauges  at  the  same  Station,  but  at  different 
Heights  sbove  the  Ground '  {Ibid).  '  Note  on  the  great  Betreat  of 
the  Tide  at  Torquay  on  April  16th  and  17th,  1870'  {Ibid).  'The 
Modem  and  Ancient  Beaches  of  Portland '  {Ibid).  In  addition  to  tho 
foregoing,  the  Monthly  Boports  of  the  Progress  of  the  Exploration  of 
Kent's  Cavern,  have  boon  road  to  tho  meetings,  by  permission  of  the 
Committee  appointed  by  the  British  Association  to  conduct  the  In- 
vestigation; and,  from  the  commencement  of  1870,  Messrs.  Fox, 
Pcngolly,  Stebbing,  and  Vivian  have  furnished  monthly  *  Notes  on  the 
Bainfail  at  Torquay.' 

"  Conversazione. — ^The  society's  annual  conversazione  was  held  in 
the  Bath  Saloon,  on  the  evening  of  Thursday,  February  24th,  when 
a  large  and  varied  collection  of  objects  was  exhibited.  The  meeting 
was  largely  attended,  and  gave  great  satisfaction  to  the  entire  com- 
pany. 

*' Field  Meeting.— -Or  Friday,  May  20,  the  Society  held  a  field- 
meeting  in  the  neighbourhood  of  D^wUsh,  when  the  company  ex- 
amined the  principal  phenomena  of  the  New  Bod  Sandstone  formation, 
so  well  displayed  in  the  extensive  Cliff  section  between  tho  railway 
station  and  Langstone  Point ;  the  overlying  Sopracretaceous  gravels ; 
and  the  Warren,  or  quaternary  accumulation  of  sand,  at  the  mouth  of 
the  river  Exe." 

The  financial  statement  wai  also  presented. 

The  following  committee  were  elected  for  the  year  1870-1 : — Dr. 
C.  P.  Blake,  president ;  Dr.  Wilks  and  Mr.  Edmonstone,  vice-presi- 
dents ;  Mr.  Vivian,  treasurer ;  Mr.  Pengelly,  hon.  secretary ;  and 
Messrs.  W.  Hoarder,  Honnsell,  Pollard,  Stebbing,  Tawnoj,  Thomson, 
Timins,  and  Tothill,  committeemen. 

Thaxiks  having  been  voted  to  the  chairman,  the  meeting  separated. 


BELFAST   MUSEUM. 


Thb  annual  meettni^  of  shar^olders  took  place  on  the  1st  of  June,  at 
the  Museum  in  CoUege-squaie  North. 

The  outgoing  president  of  the  Natural  History  and  Philosophical 
Society,  Dr.  Wyville  Thomson,  occupied  the  chair. 

The  annual  report  by  the  council  was  read  by  one  of  the  honorary 
seoretaries,  Dr.  Henry  Burden,  and  is  as  follows : — 

Report  of  the  Council  of  the  Belfast  Naiwral  History  and  Philo- 
sophical  Society  for  the  Session  1869-70,  to  the  Shareholders  of  the 
Belfast  Museum. — ^A  retrospect  of  the  series  of  events  whioh  have 
marked  the  progress  of  your  Society  during  the  past  year  will,  your 
council  trust,  prove  as  satisfactory  and  encouraging  to  you  as  it  baa 
already  done  to  themselves.    In  the  report  of  last  year  it  was  inti- 
mated that,  in  compliance  with  the  widely-expressed  desire  of  both 
bodies,  the  winter  meetings  of  the  Naturalists'  Field  Club  and  of  your 
own  Society  would  be  held  coi^ointly  during  the  aession  1869-70*  Thd 
plan  then  proposed  was  accordingly  carried  out,  and  has  been  euoeess- 
ful  beyond  expeotaiion.      The  joint   meetings  have    been    largely 
attended,  and  papers  of  a  varied  and  highly  interesting  chsmoter  read 
at  them.    Subjoined  will  be  found  a  list  showing  the  dates  of  meet- 
ing's, the   subjects  of  papers,   and  the  names  of  their  authors:— 
1.  Nov.  10th,  1869,  Dr.  W.  Thomson,   F.U.S.,   "On  the  aims  of 
Natural  History  Societies,  and  the  uses  of  Local  Museums." — 2.  Nov. 
17th,  Professor  J.  Thomson,  C.E.,  "  The  Jointed  Prismatic  Structure 
of  the  Grant's  Causeway  and  other  Basaltic  Books." — 3.  Dec.  Ist,  Mr. 
J.  J.  Murphy,  "The  Origin  of  Organs  of  FUght."— 4.  Dec.  15th,  Mr. 
W.  J.  Knowles,  "  Works  of  Art  found  in  the  Boulder  Clay  at  CuUy- 
backey."  Dr.  H.  S.  Purdon,  "The  Hairand  Colour  of  Human  Skin  asBaoe 
Charaoteristios."— 5.  Dec.  29th,  Mr.  W.  A.  Boss,  "  GUss-making :  its 
History,  and  the  Causes  of  its  Decline  in  this  Country."-— 6.  Jan.  12, 
1870,  Mr.  W.  H.  Patterson,  "A  Description  of  an  ancient  Stone 
Coffer  found  at  Movilla,  County  Down." — 7.  Jan.  26th,  Mr.  Bobert 
W.  Armstrong,  "  Ceramic  Art,  and  the  Pottery  at  Belleek,  County 
Fermanagh."— 8.  Feb.  9th,  Bev.  Edward  M'Clure, "  Smell  and  Smells." 
—•9.   Feb.   2drd,   Dr.  Andrews,  F.B.S.,  "  On  the  Continuity  of  the 
Liquid  and  Gaseous  states  of  Matter." — 10.   March  9th,  Dr.  J.  S. 
Holden  and  Mr.  Balph  Tate,  F.G.S.,  "  The  Iron  Ores  associated  with 
the  Basalts  of  the  North  of  Ireland."— 11.  March  23rd,  Mr.  Thomas 
Workman,  "  A  Month  on  the  Prairies."     Mr.  Wm.  Gray,  "  On  the 
Middle  Idas  near  Ballycastle." — 12.  April  6th,  Professor  Thomson, 
C.E.,  "  Illustrations  of  the  Diffusion  of  Liquids."     Dr.  H.  Burden, 
"  The  Aquarium."— 13.  April  27th,  Dr.  W.  Thomson,  F.B.S.,  "Ani- 
mal Life  at  great  Depths  in  the  Sea."     From  the  foregoing  list  it  will 
be  seen  that  then  have  been  thirteen  joint  meetings,  at  seven  of 
which  papers  were  contributed  by  members  of  your  own  Society. 
Without  wishing  in  the  least  degree  to  detract  from  the  merit  of  other 
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coutiibulioo,  jcm  Cooaeil  woold  direct  jaur  jmrHmiwr  ttUeBtkm  to 
two  of  tbofle  emniMimted  above— namdy,  one  by  Dr.  Andrews  "  On 
the  Contiiniitj  ci  GMeons  and  liquid  states  of  Matter; "  and  the 
otber,  1^  your  president.  Dr.  WyriDe  Thomson,  "On  Ammal  life  at 
great  Defrths  in  the  Sea."  These  eomnmrrirstions,  it  is  to  beobserred, 
esibody  the  very  latest  results  of  the  scientific  laboun  of  their  anthon; 
results  which  are,  at  the  present  moment,  attracting  the  profound 
attention  of  all  those  who  are  interested  in  the  departments  of  sdenee 
to  which  th^  refer. 

It  will  not,  it  is  hoped,  be  thoogbt  too  mnch  to  say,  with  reference 
to  the  abore  circamstance,  that  it  oonstitntes  a  noteworthy  epoch  in 
the  history  of  yonr  Society,  and  angnrs  well  for  its  future  prosi>erity. 

On  Easter  Monday,  the  Museum,  according  to  custom,  was  thrown 
open  to  the  public  at  a  nominal  charge  for  admission ;  and  a  large, 
attendance  of  visiton,  chiefly  of  the  working  clssses,  was,  as  usual, 
the  result. 

Sereral  important  changes  have  lately  been  effected  in  the  internal 
arrangements  of  the  Museum,  due,  in  a  great  measure,  to  the  aotiye 
and  friendly  co-operation  of  the  Naturalists'  Field  Club  with  your 
Society.  The  offer  made  by  some  memben  of  the  former  body,  and 
referred  to  in  our  last  report,  is  in  course  of  being  carried  out  in  a 
manner  which  is  not  only  highly  creditable  to  those  concerned  in  its 
execution,  but  which  will  also  materially  increase  the  Talueand  interest 
of  yonr  collections  by  rendering  them  more  accessible  for  inspection 
and  reference  than  they  have  been  heretofore. 

The  naming  and  arrangement  of  the  local  shells  is  now  completed. 
A  few  rare  species  in  which  the  collection  is  as  yet  deficient  will  be 
i>npplied  hereafter.  The  fossils  are  all  named,  but  are  not  yet  set  out 
in  the  new  cases  recently  ordered  for  them.  A  large  collection  of 
plants  in  yonr  po«Kcs8ion — a  bequest  of  the  late  Mr.  William  Thompson 
— has  been  named. 

*'  The  coins  are  also  fully  described,  and  have  been  arranged  in  the 
i>pccial  case  set  apart  for  their  exhibition.  The  classification  and 
arrangement  of  the  remaining  objects  in  the  Museum  is  progressing 
satisfactorily. 

In  order  to  render  the  improrements  in  progress  as  effeotiTe  as  the 
means  at  their  dif^possl  permit,  your  Council  have  expended  ^100  in 
the  pnrehosc  of  additional  mahogany  cases  for  shells,  fossils,  Ac.  Ten 
of  the  new  cases,  and  also  a  case  for  the  collection  of  plants,  have  been 
placed  in  the  lower  front  room. 

The  Museum  building  continues  in  good  repair ;  the  only  outlay  of 
moment  required  to  preserre  it  in  that  condition  haying  been  for  the 
re-glazing  of  the  domes.  Your  trustees,  taking  into  account  the 
increased  ralue  both  of  the  building  itself  and  of  its  contents,  haye 
ordered  an  increase  in  the  amount  for  which  the  property  is  insured. 
During  the  past  winter  the  use  of  rooms  in  the  Museum  has  been 
grant^  to  the  Ladies'  Institute  for  the'r  classes,  and  to  Mr.  W.  H. 
Greer  for  some  scientific  lectures  in  connexion  with  his  Athenaeum. 

The  subject  of  extending  the  buildings  of  the  Museum  (by  a  special 
fund  to  be  railed  for  the  purpose),  in  order  to  afford  still  mora  space 
for  the  better  exhibition  of  specimens,  and  at  the  same  time  to  provide 
suitable  accommodation  for  an  aquarium,  has  been  before  your  Council, 
but  nothing  has  as  yet  been  settled.  They  leaye  this  matter  entirely 
to  the  oonrideration  of  their  suooesson. 

Donation  List  for  Session  1809*70  to  Museum. — Rev.  J.  Maonaugh- 
tan,  a  red-throated  diver ;  Thomas  Oarrett,  Esq.,  several  British  birds ; 
Mr.  Wm.  Hunter,  a  locust,  caught  in  Belfast ;  Dr.  M'Gee,  a  number 
of  geological  specimens  from  Wi^es  and  the  United  States ;  Dr.  Holden, 
specimens  of  iron  ore  from  Olenarm. 

Donations  to  Library. — Bev.  Dr.  Glasgow,  New  Testament  and 
Gospel  of  Matthew  in  the  Hindustani  Language ;  University  of  Chris- 
tiania,  a  number  of  books  and  pamphlets ;  the  Editor  of  Scientific 
Opinion,  London,  Scientific  Opinion,  from  November,  1868,  till  April, 
1870;  Geological  Society  of  London,  their  Quarterly  Journal,  vol.  25, 
parts  3  and  4 ;  Boyal  Dublin  Society,  their  Journal,  No.  38 ;  Zoo- 
logical Society  of  London,  their  Proceedings,  part  3  of  1868,  and  part  1 
of  1869;  Geological  Society  of  Vienna,  their  Proceedings  for  1869, 
parts  10  and  14  ;  Smithsonian  Institute,  Washington,  Annual  Report 
for  1867 ;  Academy  of  Natural  Sciences,  Philadelphia,  their  Proceed- 
ings  for  1868 ;  Boston  Society  of  Natural  History,  their  Proceedings 
for  1868,  1st  part ;  their  Memoirs,  vol.  1,  part  4  ;  Occasiojial  Papers, 
vol.  1,  being  the  Entomological  Correspondence  of  Dr.  Harris ;  War 
Department,  Washington,  Surgical  Report  in  connection  loith  the  late 
American  War ;  Governor-General  of  India,  Memoirs  of  the  Geological 
Survey  of  India,  toI.  6,  parts  7  to  10,  and  vol.  6,  part  8 ;  Records  of 
the  Geological  Survey  of  India,  vol.  1,  parts  1,  2,  and  3,  and  toI.  2, 
part  1  ;  Annual  Report  of  Geological  Survey  of  India  for  1867 ;  Boyal 
University  of  Norway,  several  volumes  of  books. 

Mr.  Bobert  M'Adam  submitted  the  treasurer's  report ;  from  which 
it  appeared  that,  including  ^100  withdrawn  for  use  from  the  share- 
holden'  reserve  fund  of  ^6500,  there  had  been  a  total  of  cash  received 
as  income  of  ^309.  18s.  8d.  Of  this  there  had  been  expended 
JB241.  lis.  8d.,  comprising  a  special  item  of  JtlOO  paid  for  new  cases 
for  the  lower  room.  This  left  a  balance  to  credit  of  ^68.  7b.  to  oom- 
menoo  tl)e  new  fizianoif^  year  with. 


It 


proposed  by  the 
Esq.,  and 
and  tnasner  be 


c« 


laaiali  Steen,  ■eeoaded  by  WQBam 

That  the  foregoing  reports  by  the 

printed,  and  eirenlated  aoongst  tiw 


The  deeds  of  tenure,  traat-deeds,  and  other  doenments  ef  the 
museum  were  then  exhibited,  compaied  by  Wm.  Emerwm,  Esq.  and 
Joseph  J.  Murphy,  Esq.  with  ofidal  reeord,  and  found  all  in  order. 

Dr.  WyviDe  Thomson  having  brought  before  the  meeting  the  fset 
that  an  invitatioo  from  the  town  of  Belfast  to  the  British  Association 
for  the  advaneenient  of  Sdeaoe  was  to  be  sent  forward  soon,  requesting 
that  learned  body  to  meet  in  BelfiaBt  in  the  eariiest  year  they  could — 
1871,  if  poarible — it  was  propooed  by  Dr.  Heniy  Boiden,  and  seconded 
by  Bobert  M'Adam,  Esq.,  and  resolved— "  That  the  Natml  History 
and  Philosophical  Society  join  most  cordially  the  other  pnbUc  bodies 
of  Belfast  in  the  proposed  invitation  to  the  British  Association,  and 
that  the  shareholders  in  the  museum  pledge  themselves  to  f urth«r  in 
every  way  the  necessary  arrangements  for  the  reception  of  the 
assocSation." 

A  council  of  management  for  the  ensuing  twelve  months  was  then 
elected  by  ballot,  consisting  of  the  prescribed  number — fifteen  share- 
holden — who,  out  of  the  number  thus  elected,  chose  the  office-bearers. 
The  officere  and  councfl  for  1870-71  were  then  declared  to  hare  been 
elected  thus : — President — ^Bobert  Peterson,  FJ&.S.  Vioe-preeidenis 
— Wyville  Thomson,  LL.D.,  F.B.S, ;  James  Thomson,  LLJ>. ;  Joseph 
John  Muzphy,  F.G.S. ;  James  Cuming,  M.D.  IVeasurer — ^Bobert 
M'Adam.  Librarian  —  Bev.  Isaiah  Steen.  Secretaries — ^Alexander 
O'DriscoU  Taylor,  Heniy  Burden,M.D.  Other  M^ben  of  Committee — 
Thomas  Andrews,  M.D.,  F.B.S. ;  B.  Lloyd  Patterson,  Bobert  Mack^ 
Wilson,  John  F.  Hodges,  M.D. ;  Bobert  Toung,  C.E. ;  John  Anderson, 
F.G.8.  

ABMAGH  NATUBAL  HISTOBY  AND  PHILOSOPHICAL 

SOCIETY. 

The  concluding  lecture  of  this  season  was  delirered  by  L.  G.  MiUs, 
Esq.,  LL.B.,  in  the  Society's  House,  on  last  Wednesday  evening,  the 
Bev.  Henry  C.  Irvine  in  the  chair.  After  tnnsacting  the  ordinary 
business,  the  chairman  called  on  Mr.  Mills,  who  proceeded  with  his 
lecture  on  "  The  Spider,'  which  he  delivered  with  his  accustomed 
ability.  Several  curious  objects  were  exhibited  through  the  Society's 
microscope,  and  a  general  conversation  ensued  on  various  matters 
besring  on  the  spider,  its  home  and  habits.  On  the  motion  of  Thomas 
Smith,  Esq.,  seconded  by  J.  L.  Biggs,  Esq.,  M.D.,  the  chairman  pre- 
sented to  Mr.  Mills  the  thanks  of  the  meeting  for  his  interesting 
address. 


PHILADELPHIA  (AMEBICAN)  PHILOSOPHICAL  SOCIETY. 

liAT  6th. — ^A  paper  "On  the  Geological  Position,  Character,  and 
Equivalencies  of  the  Marshall  Group  in  the  United  States,''  Part  n., 
by  Professor  Alexander  Winchill,  was  read.  An  obituary  of  Horsoe 
Binney,  jnn.,  was  read  by  Provost  Still^.  Professor  H.  Allen  presented 
a  paper  '*  On  Some  of  the  Effects  of  Age,  as  observed  in  the  Osseous 
System,"  presenting  changes  in  the  pterygoid,  molar  bones,  &c. 
Professor  Cope  read  a  PM>or  "  On  the  Fishes  of  the  Tertiary  Shales  of 
Green  Biver,  Wyoming  Territory,"  in  which  the  horison  of  the 
beds  were  shown  to  be  probably  near  the  Upper  Eocene,  or  similar  to 
that  of  Monte  Baloa.  A  genua  near  Pygaeus  Agass.  was  described. 
Professor  F.  V.  Hayden  presented  three  papers  "  On  Tertiary  Books 
of  the  Far  West,"  with  sections  referring  io  a  remarkable  antioUiinl 
of  late  age  exhibited  in  one  locality.  I^essor  Cope  exhibited  the 
nearly  perfect  skull  of  a  Dicynodont  reptile,  from  South.  Africa,  frmn 
the  collection  of  Dr.  E.  B.  Beadle,  which  he  regarded  as  representiiig- 
a  new  species  and  genus.  He  called  it  Lystrosaurus  frontosus,  sB^ 
pointed  out  its  relationships  to  the  PtycKognathus  latifrons  of  Owen. 
Mat  20th. — ^The  secretary  communicated  an  aooount  of  a  destructive 
hailstorm  which  recently  visited  the  city,  from  Hector  Orr.  Profeeaor 
Cresson  described  the  same  storm.  He  said  there  was  a  scud  from 
the  east,  a  heavy  cloud  above  it  from  the  south,  and  a  highest  layer 
of  clouds  from  the  south-west.  All  the  stones  had  a  nucleus  of  trans- 
parent ice,  surrounded  by  concentric  layoB  of  snowy  ice.  Professor 
Cresson  thought  this  very  severe  storm  confirmed  the  truth  of  the 
hypothesis  that  the  first  water  fall  was  carried  upwards  into  the  dold 
height  of  the  atmosphere  and  frozen.  The  concentric  layers  vme 
added  during  the  passage  through  the  clouds,  during  the  descent ; 
the  disk-like  form  of  othera  being  due  to  more  rapid  rotation.  The 
storm  prevailed  principally  oyer  the  city ;  the  hailstones  were  as  large 
as  walnuts,  and  broke  most  of  the  glass  on  the  N.S.W.  side  of  the 
houses.  The  corrugated  iron  roof  of  one  of  the  manufactories  in  the 
city  was  pierced  in  over  one  hundred  places. 

Professor  Cope  exhibited  a  portion  of  the  dorssl  sinne  of  a  spemes 
of  Asteracanthus  Agass,^  from  New  Jeraey,  the  fint  representative  of 
the  genus  found  in  America.  He  regwded  it  as  indicative  ui  the 
existence  of  a  Jurassic  or  Oolitic  stratum  in  that  State— a  point  he 
had  already  suggested  two  or  three  yei^ra  before. 
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Professor  Cope  made  some  obserTations  on  a  new  genos  of  Atherinid 
fishes  found  by  him  in  a  tributary  of  the  Clinch  Biver,  in  East  Tennes- 
see. It  was  stated  to  be  near  Chvrostoma,  bat  to  present  an  elongate 
beak,  somewhat  like  that  of  Belonesox.  He  directed  attention  to 
relations  between  the  AtherinidflB  and  Cyprinodontidas.  He  called 
the  species  Ldbidisthes  Sagittarius, 

Dr.  Qenih  remarked  that  Del  Sio  observed  gold  and  rhodiam  in 
Mexico,  a  oomi>ound  unknown  since  that  day.  Dr.  Genth  found  in  a 
specimen  of  gold  refuse  from  St.  Domingo,  obtained  by  Dr.  Gabb, 
microscopic  grains,  mingled  with  minute  topaz  crystals,  which  were 
evidently  a  double  chloride  of  one  of  the  platina  metals.  With  bi- 
sulphate  of  potash,  sulphate  of  rhodium  and  potassium  was  exhibited, 
and  the  presence  of  rhodium  gold  proven.  Dr.  Gtonth  stated  that  a 
certain  amount  of  unmanageable  gtdd  dusl  had  been  sent  from  San 
Domingo,  which  he  suspected  to  be  rhodium  gold. 


BOSTON  (U.S.)  SOCIETY  OP  NATXJEAL  HISTORY. 

Mat  18th. — ^Vice-president,  Dr.  C.  T,  Jackson,  in  the  chair.  Dr.  T. 
M.  Brewer  exhibited  a  nest  of  the  Baltimore  Oriole  {Ictcnis  Baltimore, 
Linn.)  made  of  the  long  southern  moss  (Sillandsia  usneoidea,  L.).  and 
said  that  Audubon  had  been  criticised  on  account  of  a  picture  in  which 
that  bird  was  represented  as  standing  upon  a  nest  made  of  this  mate- 
rial, it  being  said  that  the  bird  was  never  found  where  this  moss  grew. 
The  nest  which  he  exhibited  was  made  entirely  of  this  material ;  thus 
verifying  the  correctness  of  Audubon's  drawing. 

Mr.  W.  T.  Brigham  made  a  few  remarks  upon  the  photographs  of 
two  meteorites  found  some  time  since  in  California.  One  of  the 
meteorites  was  a  ring  of  intensely  hard  meteoric  iron,  whose  greatest 
diameter  was  49  inches,  and  whose  least  diameter  88  inches.  Its 
weight  was  1,600  lbs.  The  other  was  of  very  irregular  shape,  mea- 
suring 49  inches  in  one  diameter,  and  18  inches  in  the  other. 

Mr.  Brigham  also  described  a  lava  deposit  in  the  vicinity  of  Mount 
Hood,  in  Oregon.  The  Columbia  Biver  has  worn  a  passage  through 
the  mass,  exposing  a  wall  of  lava  in  some  places  between  two  and 
three  hundred  feet  high.  This  wall  is  more  or  less  decomposed,  and 
worn  into  buttresses  and  pinnacles.  The  lower  portion  of  this  lava 
mass  is  of  a  different  texture  from  the  upper  portion,  though  com- 
posed of  the  same  materials.  It  is  more  easily  decomposed  than  the 
upper  portion,  and  is  worn  to  a  greater  extent.  The  fresh  surface  of 
the  fragments  showed  that  the  wearing  had  not  been  done  by  the 
river.  Below  the  lava  is  a  bed  of  volcanic  conglomerate.  Till  a  tho- 
rough survey  of  this  territory  was  made,  it  would  be  impossible  to  tell 
whether  this  lava  originally  came  from  Mount  Hood,  or  from  some  other 
volcano  now  extinct. 

Mr.  Brigham  described  the  form  and  dimensions  of  two  giant 
Legnoia  trees  found  in  the  Mariposa  Valley  (Cal.).  The  bark  of  the 
larger  of  these  trees  had  been  burned  by  fire,  but  its  original  circum- 
ference must  have  been  over  98  feet.  The  teee  branched  at  150  feet 
from  the  ground,  and  the  branches  at  this  point  were  6  feet  in  dia- 
meter. Another  tree  of  the  same  kind,  near  by,  was  between  three  and 
four  hundred  feet  high,  and  from  twenty-five  to  thirty  feet  in  diameter. 

Dr.  F.  H.  Brown,  a  paper  containing  a  complete  list  of  the  Ferns  in 
the  island  of  Madeira. 

Dr.  C.  T.  Jackson,  in  some  remarks  relative  to  Mr.  Brigham's  de« 
soription  of  the  California  Meteorites,  stated  that  no  meteorites  had 
been  found  in  the  Tertiary  or  any  of  the  more  ancient  deposits ;  from 
which  he  argued  that  the  phenomenon  of  meteoric  showers  was  a  phe- 
nomenon of  the  present  period.  He  described  their  composition,  and 
alluded  to  some  of  the  more  remarkable  ones  which  have  been  found 
in  different  parts  of  the  world.  The  intense  cold  observed  in  meteorites 
which  have  just  fallen,  was,  he  thought,  a  proof  of  Fourier's  theory  of 
the  coldness  of  interstellar  space. 

Mr.  W.  H.  Niles  offered  some  remarks  upon  the  system  observed  in 
the  Physical  Features  of  Massachusetts.  In  order  to  arrive  at  a  clear 
oonoeption  of  the  principles  involved,  Massachusetts  must  first  be 
considered  as  a  portion  of  the  North  American  Continent.  An  analysis 
of  the  physical  features  of  the  continent  shows  how  certain  laws 
governing  its  formation  are  also  at  the  foundation  of  the  laws  upon 
which  depend  the  features  of  the  State.  Massachusetts  is  thus  shown 
to  be  situated  upon  the  eastern  slope  of  the  northern  section  of  the 
Appalachian  mountain  system.  Her  situation  upon  this  eastern  slope 
gives  the  law  of  the  increase  in  height  from  the  eastern  to  the  western 
borders  of  the  State.  Her  position  in  the  northern  section  of  the 
range,  and  south  of  the  culminating  parallel  which  passes  through  the 
Adirondack,  Qreen,  and  White  mountains,  gives  the  law  of  a  general 
Borfaoe  increase  in  height  northward.  Sections  running  entirely  across 
the  State  in  an  east  and  westerly  or  north-sontherly  direction,  show 
that  these  laws,  upon  which  depend  the  surface  features  of  the  State, 
axe  of  primary  value.  An  examination  of  the  State  itself  shows  that 
it  is  traversed  in  a  northerly  or  southerly  direction  by  two  distinct 
regions  of  high  land  and  two  of  low  land.  Though  the  eastern  portion 
of  Massachusetts  has  usually  been  considered  as  being  very  irregular 
and  broken,  Mr.  Niles  said  he  had  been  able  to  trace  several  durtinot 


ranges,  which  he  briefiy  described.  Most  of  them  show  a  general 
parallelism  with  the  other  Appalachian  ranges.  The  "  Blue  Hill " 
range  of  Milton  and  Quincy,  trends  east  and  west,  and  the  other  rows 
of  low  hills  in  the  vicinity  of  Boston  are  approximately  parallel.  The 
general  strike  of  the  rocks  appear  to  be  nearly  parallel  with  the  trend 
of  the  hills.  Mr.  Niles  believed  these  east  and  west  ranges  to  be  axes 
of  elevation  of  a  secondary  force,  acting  in  a  somewhat  different  direc- 
tion from  the  primary  one,  which  determined  the  prevailing  course  of 
the  Appalachian  Mountain  System. 

Mr.  Niles  hoped  to  bring  this  subject  before  the  Society  at  some 
future  time  in  a  more  complete  manner,  illustrating  it  by  a  map  which 
is  now  in  course  of  preparation. 


FOREIGN  ACADEMIES. 


FEENCH  ACADEMY. 

Pabis,  Juni  6th. — M.  Elie  do  Beaumont  brought  forward  the  corre- 
spondence. Amongst  other  papers  was  one  by  M.  Duchemin,  on  "  A 
New  Electric  PUe." 

This  new  electric  pile  diffen  fcom  that  presented  by  M.  Dnohamin 
to  the  Academy  in  1865,  and  also  to  M.  le  Ministre  de  la  Marine. 
This  apparatus,  on  being  placed  in  contact  with  the  sea,  becomes 
instantly  a  source  of  electricity,  by  reason  of  the  oxidizing  action 
of  the  liquid  which  surrounds  it,  as  weU  as  by  its  agitation  and  per- 
petual renewal ;  but  the  quantity  of  electricity  obtained  being  pro- 
portionate, and,  ccBteris  paribus,  the  amount  of  oxidation  produced, 
M.  Duchemin  asks  if  tiiere  is  no  means  of  ascertaining  whether 
the  action  of  certain  chemical  bodies  held  in  suspension  around 
zinc  or  coal,  would  not  be  the  same  as  that  which  takes  place  in 
ordinary  batteries,  to  increase  the  physical  effects  of  his  apparatus, 
without  changing  the  part  or  metallic  surface  destined  to  advance 
the  work  of  oxidation.  In  order  to  make  this  experiment,  M.  Du- 
chemin had  recourse  to  a  pile,  of  which  the  following  are  the 
details : — ^A  perforated  vase  placed  on  a  cross  piece  of  wood,  and 
supported  on  a  fioat.  This  vase  is  protected  by  a  cylinder  made 
of  thick  zinc  and  pierced  with  holes,  the  stetn  of  which  repre- 
sents the  negative  pole.  In  this  vase  is  placed  a  piece  of  carbon,  on 
top  of  which  the  positive  conductor  pole  is  placed.  This  piece  of 
carbon  is  surrounded  by  d4hris  of  coke  and  of  perchloride  of  iron. 
The  top  of  the  vase  must  be  properly  closed.  This  model  of 
an  element  utilized  in  the  sea  has  the.  advantage  of  enabling 
it  to  be  placed  in  separate  compartments,  and  produces  the  ex- 
plosion of  sabmarine  mines.  M.  Duchemin  observed  that,  at  first, 
one  would  be  led  to  think  that  the  action  of  the  perchloride  of  iron 
contained  in  the  vase  should  diminish  immediately,  by  reason  of  the 
motion  of  the  liquid ;  but  this  does  not  occur,  by  reason  of  the  density 
of  the  water.  Under  the  infiuence  of  the  salt  water  the  zinc  decom- 
poses the  liquid.  The  hydrogen  passes  to  the  perchloride ;  and  in  this 
case  the  electricity  shows  itself  in  a  manner  worthy  of  attracting  the 
attention  of  scientific  men. 

M.  Ch.  Bobin  presented  a  new  work  by  Professor  Feltz,  of  Stras- 
bourg, on  "  The  Genesis  of  the  Pus'  Corpuscles.  M.  Feltz  endea- 
voured to  prove  last  year  that  these  white  corpuscles  are  not  occa- 
sioned by  the  passage  of  the  white  globules  of  blood  through  the 
vessels.  The  latter  researches  confirm  the  former,  and  tend  to  show 
the  generation  of  the  pus  corpuscles  in  the  tissues,  which  are  not 
vascular,  such  as  the  cornea  and  cartilage. 

M.  Henri  Sainte-Claire  DeviUe  read  his  second  memoir,  on  "  The 
Action  of  Water  on  Iron,  and  of  Hydrogen  on  Oxide  of  Iron." 

M.  Des  Cloiszeaux  read  a  paper  on  "  The  Optical  Properties  of 
Benzile,  and  some  Bodies  of  the  Camphor  Fandly  in  a  Crystallized 
State  and  in  a  State  of  Solution." 

M.  Fr^my  made  a  short  communication  on  "  The  Products  of  the 
Beduction  of  Nitrous  Acid  by  Metals."  This  product  is  oxyammonia, 
a  remarkable  body,  which  has  been  discovered  but  a  very  short  time 
since. 

The  meeting  was  then  brought  to  a  close. 


NOTES  AND  MEMORANDA. 


.«••• 


Diving  Apparatus.— The  efficiency  of  Mr.  Siebe's  diving  appa- 
ratus has  long  been  acknowledged,  and  at  the  "  Engineer's  "  conver- 
sazione, held  recently,  an  opportunity  was  afforded  for  examining 
the  several  parts  of  the  apparatus.  In  some  recent  experiments  at 
Chatham  Dockyard,  air  was  supplied  to  both  the  divers  by  means  of 
the  one  pump,  and  after  walking  a  considerable  distance,  and  remaining 
under  water  some  time,  the  divers  returned  to  the  surface,  both  stating 
thftt  they  were  famished  with  abundance  of  air,  while  neither  suffered 
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the  ilightert  inooDTcnieDcs.  Not  the  lewt  of  the  »aTUiiC««  of  Ur. 
BMm'i  iomttioB  ia  Ibe  tUtiaf  sf  tbe  dirinr  appufttoi  with  twM- 
tietiag  pnKMon-giige,  which  n^iiten  tfaa  pTeeenre  in  poui^  wUl«  a. 
mbiDSTiiie  lamp  eas  alao  be  applied  tu  tike  pump,  b;  whii^  dMBI  tbe 
direr  caa  be  aaaatcd  b;  a  itead;  Hilit  when  amploTed  in  exploniig  the 
isterioT  of  »  Taaael,  er  fleeeending  to  anj  depth  to  which  tbe  lifbt  €if 
d^  doea  not  peiMtnte.  Tbe  Admiralt;  diver  eabeeqnenOy  daacended 
to  tbe  gnat  depth  of  108  feet  with  tbe  two  cylinden  of  tbe  Hr-pOBp 
eoiineel«d,  followed  to  Ibe  nne  depth  by  SarKCant  Baker,  of  the  Bofal 
EniriiieeiB,  who  made  hii  Gnt  deaeeot ;  wheo,  eren  at  tbe  depth  and 
Dudflr  the  eoDditiona  atated,  not  the  leaat  iDeoDTeiueDoe  waa  expe- 
neneed  bj  either  of  tbe  divsrc.  who  ranaiiMd  down  fot  ecoDe  time,  tbe 
TaiTea,  gaaga,  repater,  and  other  parti  of  tbe  apparatoa,  all  worfciiig 
moet  autiifaetorilj.  Tbe  officera  and  man  at  the  Bofal  Engioeer 
eatabliibmeat  will  commeBee  their  nimmeT  ooane  of  practice  in  diring 
operatiooa  with  Ht.  Siebe'a  appanitni  and  the  improfod  air-pump. 

Cabbas*  Tree  of  ITew  Zealand. — It  may  not  be  generally  huown 
that  tbe  cabbat(«  tree  ICVrJ^Zi.m  Atitlrahr)  which  grows  so  abnn- 
dantlj  in  New  Zealand,  coDtains  s  Ter;  connderable  prcportimi  of 
aaochartne  matter.  In  fanner  jean.  Bays  Applied  Hciejire,  the  Maori* 
need,  when  on  their  fiabing  exooraioiia  op  oonntij,  to  haek  down  a 
few  of  theae  treea  near  their  encampmenta,  and  after  a  day'a  eipoaare 
to  inn  and  air,  cat  off  iiaidi,  which  thej  chewed  with  great  gnato. 
Fifteen  year*  ago  a  gentlaman  reeidont  in  Otago  obtained  a  fair 
sample  oiF  angar  mannfaotnred  bj  the  Kaoii*  from  the  cabbage  tree, 
which  he  tent  to  London  for  inspection.  The  proeeea  foi  exbaoting 
the  ingar,  ao  far  aa  we  are  aware,  baa  not  been  dirnlged  b;  the 
natitea,  and  probably  no  indiridnal  European  ii  oonieriant  with  the 
matter.  It  ai«;ht,  then,  form  an  intereating  (object  tor  iD<|nirr  and 
diaurtation  bow  the  prooeu  waa  acoompliahed,  and  how  far  oonld  the 
tree  be  atiUaed  (or  anoh  a  porpose.  The  cabbage-tree  may  be  readily 
propagated  from  uwd,  and  iti  growth  ia  oompaiatively  rapid.  Tbe 
whole  tree  ia  fibioaa,  and  can  be  made  into  paper.  It  giowi  to  a  diameter 
of  from  1  ft.  to  3  ft.,  and  height  tram  10  It.  to  20  ft.,  and  ia  foond 
chiefly  in  awampy  litoationa,  althoath  it  growa  on  hill  aide*.  The 
atem  is  thioklj  fibroDS,  and  the  learea,  whiob  are  long  (ribbon-like) 
and  aboot  £(  in.  broad,  oontain  a  good  deal  of  fibre. 

DiaooTery  of  Coal  In  Colorado.  —  The  fotlowing  letter,  dated 
Mew  York,  May  10th,  waa  pnWished  in  the  Mining  Jnurnnt  of 
Jnae  4 : — There  bai  been  a  great  diaeorery  of  ooal  near  DeoTer.  Colo- 
rado, and  if  it  rhould  prore  on  eumination  only  abont  one-half  what 
ia  repretcnted.  it  will  be  an  important  dieooTery  indeed,  for  the  Faciflo 
Bailway  Ban  then  be  anpplied  with  ooal  in  a  central  point  of  its  coarae 
inatead  of  taking  it  from  ita  extreme  ends.  Two  specimen*  sent  me 
I  have  reoently  been  analyaiag,  and  find  tjiay  will  do  very  well  for  the 
generation  of  ateam,  bnt  are  loo  light  for  iron  fnmaces.  It  i(  a  lignite 
of  firat-olaas  qnality,  Tary  brilliant,  bnma  with  a  very  strong  flame, 
haa  the  odonr  of  hitamen,  gives  ont  great  heat,  very  little  anlphnr, 
doe*  not  coke  well — that  ia  to  aay,  the  ooagnlation  is  slight.  Tbe 
aamples  I  had  were  small,  so  I  coald  not  dnplioate  the  tents  ;  the  two 
I  tried  gave  aa  follow* : — 

Water  9-50 

Volatile  and  Bitnminona   30'flS 

Carbon 42T0 

A.h  e'15  =  100-00 

The  carbon  was  very  spongy,  and  abaorbed  nearly  8  per  oent.  of 
moiatnre  from  the  atraoephere  within  48  honrs  after  expoaora.  I  leave 
for  Colorado  this  week,  and  aball  send  you  aome  uotee.  While  there 
I  aball  have  a  look  at  the  "  Terrible,"  aa  t  have  to  make  an  examina- 
tion of  aome  otbor  mines  in  that  neighbourhood.  A  fine  oinuabat  vain 
hM  been  fimnd  in  tbe  monntalna  of  that  diatriot,  but  tbe  Indiana  are 
Ironbleaome  near  where  it  ia  situate ;  the  spedmenB  ahown  me  are 
equal  to  the  New  Almaden  orea. 

A  IiBige  Block  of  Coal. — A  block  of  new  mine  and  fij'e-clay  coal, 
weighing  no  less  than  3  tona  15  cwt.,  has  jnit  been  raiaed  from  *  pit 
in  the  New  Priestfold  Colliery,  at  Willenhall,  of  Hessrt.  Ward  A  Son. 
It  is  18  ft.  in  circamference,  ia  4  ft.  S  in.  thick,  and  is  6  ft.  bng.  U 
was  ant  by  one  roan,  who,  no  doubt,  had  to  eierciae  much  care  in 
bringing  it  down  in  a  pieoe.  Its  great  weight  straightaned  one  of  the 
hooka  of  tbe  draw-ohuna,  and  it  was  not  without  difficulty  that  the 
engine  drew  it  to  the  sarfaoe.  Messrs.  Ward  had  it  out  for  a  hospital 
baiaar  now  being  held  at  West  Bromwich,  to  which  it  haa  been  sent 
alike  aa  an  exhibit  and  a«  a  donation.  Some  time  ago  a  pieoe  of  cosl 
weighing  5  tona  IT  owt.  waa  got  ont  of  the  aame  oolliery. 

Baron  Liebig  ia  reported  to  have  been  for  some  time  toffering 
from  nervona  headache,  and,  after  some  improvement,  is  now  Uidnp 
with  oarbnnole.  Hie  phyaicians  conaider  that  he  is  likely  to  do  well, 
aa  his  health,  tot  many  years,  has  been  excellent.  Tbe  fiamn  is  now 
sixty-aeven  yeara  old. 

Inapeotorahlp  of  Vaooirntlon.  — One  at  the 
florenunent  Inapeotor  of  Yaiwlnation  ia  now  vaaant. 
b  in  the  gift  of  the  Privy  Coniteil. 


Mr.  Sy^a.— The  Lamed  si 
aa  to  Mr.  SyM*'*  wni  iiMtm 
Heia  not  aspeeted  to  neon 
regained,  and  the  lev  of  da| 

■nataincd  by  ^Maaata. 


nitaii«e^nd  laat  week 
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Metaot«le«ieal  aooia^,  7  P.B.    Aaoal  Mart 

East  Indian  Asaoaatian,  1.30.     "Ob  Iha  8 ^ 

Admhustntkn  of  HbidD  I^w,'  by  Dr.  Goldsfejeker. 

THUBSDAT,  Mth. 

Royal  Sodety,  &30  p.m. 

Soae^  of  Antiqaaries,  S.30  p.m. 

Linueao  Society,  8  p-m.    "Two  seeiee  of  Saraiaaa  aUdi  oeeaaienallj 

present  Semi-lJ-elliferm  Intent  Sapala,"  byM^  J.  T.  UofSfgniea. 
Chemical  Societj',  8  p.m. 
Kunuamatie  SocMty,  7  p.m.    AnDsal  Hlsting- 
Zofriogieal  Buoiety,  4  p.m. 


atlSDAT,  ISA. 
)  p.Bt.     "  On  Yoleanoaa,'  l)y  Darid   FariH, 


TUESDAY,  2Iat. 
MatiBtuI  Bociaty,  8  p.m. 

Ethwdagieal  8oCHty,  8.30  p.as.,  at  the  RonI  Utftad  Saaeiee  Ii 
Whib-luJl.nnf   Ih*   nwwiL^nn    ij  On,   OjmijUV      "Ctm  th 


Whitehall -yard  (by  parmia^m  of  Ike  CoomU).    "Oatlke  Kjatn 
lodioui  of  BoUvu  and  Peni,"  br  David  ForiMa,  Eaq.,  F.B.8. 
lirmiughsm    Natiual    History    and    Mionacopical    bocjety,    1 30  p-sj. 


WEDNESDAY,  i 


Ofldogical  Sooiety,  8  p.m. 


HlO^tRIC  Fun  Eg  rtOH  THK  9 
have  sent  ua  ■&.■<  seen  by  us  some  tl 
pnreet  nonsense.  It,  weMim 

CoHHiCAL    CUHATEs.  —  "R."— We  hsve    relumed  the  HS.   oa  yoa 
--"-'- • "^loonree  adopted  b()« 


(.— "P.H,  0.'— The  statement  yn 
w  weeks  nnoe.     It  it,  of  coiifH,  Ibi 
wlieve,  originated  In  a  paragraph  in  ai 


requastid.    We  think,  under  all  eiieum 


Okolooist'h  Asiociinoif.— "J.  M."— The  notice  reached  ua  loo  Isle 
to  admit  of  oar  sending  yon  a  proof.  You  may  be  sure  that  otberriM 
we  ahould  hate  oomptied  with  your  reqoeit. 

Bdndat  Lkcturx  Socott.— "D."— The  MS.  ia  to  hud,  and  ikill 
appear.     You  seem  to  have  forgotten  the  reqqest  for  a  •eeood  ticket. 

MlUTutr  Eovcuit>ir.— "T.  B.  J."— Thanlca.  Tbe  letter  shall  oppaar. 
Tbe  subjeot  la  of  greet  imporlooce,  and  has  already  raoeiTed  a  notice  ia 

XoVA-SooTU  jHarrrDTC.— The  pmidsnt's  ocmmnpicatigi  haa  readied 
ui.    Thanks. 

An  Iiii-Bovn>  Babt  Cntu,—"  [."—The  raqoest  AoU  be  att»iaf  te. 
In  a  medical  faiot  of  *tew  tbe  maUar  is  interesti^. 

OlOLOOlCAL  ExonBmo«a.^QnreMTenMmdant'a»otieenaihilas  jeal 
in  time  for  ioaertieo. 

pHonMBAFBic  OmcB.  —  "T.  O."— The  index  af  raAwtien  wiN  ha 
found  tor  the  substaaoe  named,  in  any  oidinarf  book  oo  OpMca. 

SlWAOK— ••L.T.  W."— We  cannot  undertake  to  pnbH*  Uie  lettir. 
Oeoily  it  la  libeliooa. 


Jim«  IS,  1870.] 
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WEDNESDAY,  JUNE  22,  1870. 


A  MINISTEE  OP  PUBLIC  INSTRUCTION. 

|HE  dlBCQBBion  whicH  took  place  in  the  Commons 
on  Monday  nigbt,  on  the  sabject  of  Mr.  Forster's 
new  Education  Bill,  was  one  highly  snggestiTe  to 
those  who  are  watching  with  interest  and  anxiety 
the  present  phase  of  the  public  instruction  ques- 
tion. Notably  so  were  some  of  the  remarks  which  fell  from 
Dr.  Lyon  Playfair ;  though,  in  so  far  as  the  member  for  the 
University  of  Edinburgh  touched  on  the  Irish  question,  his 
▼iews  were  merely  a  combination  of  ignorance  of  the  condition 
of  the  Irish  people  and  Scotch  prejudice  toward  Ireland. 

Irishmen  and  Scotchmen  proverbially  hate  each  other,  pretty 
much  in  the  same  way  as  the  Irish  and  Chinese  hate  each  other 
at  San  Francisco ;  and  so  we  may  pass  over  Dr.  Play  fair's  rabid 
observation  to  the  effect  that  the  only  result  of  education  in 
Ireland  had  been  to  teach  the  people  to  read  seditious  papers. 
Dr.  Playfair  finds  Ireland  unhappy  and  nnprosperous,  and  so 
he  at  once  assumes  that  if  education  did  not  remove  these 
evils  it  ought  to  have  done  so.  But  this  conception  is  really 
too  absurd  to  notice  at  any  further  length. 

The  Scotch  member,  however,  hit  a  very  important  truth,  and 
pointed  to  a  very  urgently-demanded  reform,  when  he  said  : — 
"  If  the  House  were  called  upon  to  recognize  national  educa- 
tion, they  ought  to  overhaul  the  whole  of  the  educational 
machinery.  The  Government  ought  to  have  come  boldly  to 
the  House  and  to  have  asked  for  a  Minister  of  Education,  who 
would  be  responsible,  not  only  for  the  action  of  his  depart- 
ment, but  for  all  the  educational  grants,  both  for  secondary 
and  higher  education,  in  corollary  with  each  other.  At  present 
the  Minister  of  Education  was  called  upon  to  consider  how  he 
should  prevent  the  spread  of  the  diseases  of  cows  and  sheep, 
to  take  measures  for  carrying  out  vaccination,  and  to  consult 
with  medical  ofiicers  about  fever  and  cholera — all  very  im- 
portant duties,  but  which  were  quite  incompatible  with  the 
consideration  that  ought  to  be  given  to  the  great  question 
of  education."  Therein  lies  really  the  secret  of  the  im- 
perfection of  our  existing  system.  We  have  no  one 
in  authority  who  is  solely  responsible  for,  and  whose  whole 
attention  is  concentrated  on  the  manifold  questions  of  national 
education.  What  we  want  is  some  experienced  and  intelligent 
Minister,  whose  only  duty  it  would  be  to  consider  educational 
problems,  and  who  might,  at  length,  by  gradual  reformation, 
unify  the  numerous  discordant  schemes  which  now  exist,  remove 
altogether  the  sectarian  element,  and,  finally,  make  the  educa- 
tion of  children  as  compulsory  as  vaccination,  or  any  other  of 
those  broad  measures  which  constitute  the  illogical,  but  not  the 
less  useful,  features  of  our  present  constitution. 

Till  some  such  authority  is  established,  we  shall  have  to 
wait  ere  we  possess  a  scheme  of  education  satisfactory  to 
the  public  mind ;  and,  if  Mr.  Forster's  somewhat  lop-sided  and 
nnsymmetrical  measure  ever  results  in  such  a  consideration  of 
the  subject  as  may  lead  to  this  desired  consummation,  we  shall 
have  reason  to  be  grateful.  Nothing  short  of  this  can  satisfy 
the  demands  either  of  intellectual  advancement,  or  the  will  of 
the  people ;  and  to  this  we  roust  come  at  last.  It  is  true  that 
the  leaders  of  the  present  (jovernment  imagine  that  the  Bill 
now  before  the  House  is  one  which  meets  all  difficulties ;  but 
this  is  a  mistake,  arising,  doubtless,  from  the  fact  that  Mr. 
Gladstone  and  others,  pressed  heavily  by  the  numerons  claims  on 
their  time  and  mind,  have  not  had  sufficient  means  of  gauging  the 
National  opinion.  That  the  measure  is  a  step  in  the  right  direction 
no  one  can  for  a  moment  deny ;  but  its  prospective  benefits  are 
marred  somewhat  by  the  presence  of  the  denominational 
plague-spot,  and  till  that  is  removed,  and  the  whole  legislation 
of  the  subject  placed  on  a  broader  and  more  liberal  basis,  the 
wishes  of  tJbe  English  people  will  not  have  been  complied  with. 
And  if  this  end  is  to  be  achieved,  it  can,  in  our  opinion,  only 


be  accomplished  through  the  help  of  a  "  Minister  of  Public 
Instruction,''  whose  mind  shall  not  be  trammelled  by  the  cares 
of  departments  which  have  no  earthly  connection  with  educa- 
tional problems.  We,  therefore,  thank  Dr.  Lyon  Playfair  for 
the  outspoken  candour  with  whidi  he  has  pointed  to  the  evil  of 
the  existing  state  of  things.  He  has  really,  in  suggestion,  cut 
the  Gordian  knot ;  or,  to  use  a  more  homely  expression,  has 
taken  the  "  bull  by  the  horns." 

And,  while  we  are  on  the  subject  of  the  recent  debate,  wo 
would  say  a  word  about  the  tendency,  even  among  educated 
men  like  Dr.  Playfair,  to  display  their  patriotism  to  a  degree 
which  renders  it  almost  ridiculous.  Indeed,  the  laudation  of 
his  countrymen  and  their  institutions  which  the  member  for 
the  Edinburgh  University  indulged  in  on  Monday  night,  reminds 
us  of  the  following  amusing  anecdote,  with  the  recital  of  which 
we  will  close  our  remarks : — A  gentleman,  speaking  to  a  Scotch 
friend  of  the  extreme  Rowdyism  of  New  York,  spoke  of  the 
ruffians  of  the  great  American  city  as  the  worst  in  the  world. 
"  Ah,"  said  his  friend,  in  reproachful  expostulation,  and  not  to 
be  outdone  in  patriotism,  "ye  shonld  see  the  bla'gards  on  the 
Clyde."  We  commend  the  story  to  Dr.  Flayfair*B  notice^— it 
points  a  useful  moral. 
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Sisee  opflBiog  tUt  dcptrtniiiit,  we  have  ree«Ted  to  anieli  >Mi«taaca  from 
friendly  corrMpondenU  in  different  parte  of  the  world,  that  we  are  led  to 
believe  that  onr  rraden  naj,  with  rvry  little  tronble  to  tbemeelTee,  aid  oe 
in  makiaf  **  The  Week  "  a  moet  eompreheaiiTe  reeord  of  eorrent  erente  in 
the  icientifle  world.  We  therefore  appeal  to  all  our  friende  to  lend  us,  not 
merely  their  "earv,"  bnt  their  handi,  and  to  tend  oe  anj  weeklj  "iottinse  " 
of  iatereet  relatiTO  to  matters  ooonrring  in  their  neiahbonrhood.  "Tha 
emallest  eontribation  "  will  be  accepted,  end,  serionslj,  the  briefer  and  more 
terse  the  notes  are  the  better.    Seeretaiies  of  societies,  metropolitan  and 

f>roTindal,  librarians,  eorators,  Icotorers,  and  teachers,  may  all  do  something 
n  their  torn.  __«_« 

Sunday  evening  last,  Mr.  David  Forbes,  F.B.S.,  de* 
livered  a  lecture  in  the  Booms  of  the  Sunday  Lecture 
Society  at  St.  George's  Hall.  The  subject  chosen 
was  that  of  Yoloanoes,  and  the  lecturer's  remarks 
were  attentively  listened  to  by  a  large  and  distinguished 
audience,  among  whom  we  recognized  some  of  onr  most 
eminent  British  geologists.  Mr.  Forbes  gave  a  general 
sketch  of  the  whole  of  volcanic  phenomena,  and  drew  from  his 
personal  experience  of  South  American  earthquakes  and  vol- 
canic action  a  very  graphic  picture  of  some  of  these  terrible 
cataclysms.  He  adverted  to  the  division  of  geologists  between 
the  Plutonic  and  Neptunio  schools,  and  pointed  out  the  neces- 
sity of  recognizing  both  sets  of  forces — aqueous  and  igneous — 
in  the  operations  which  have  given  the  globe  its  present  shape. 
The  lecturer  finally  dwelt  on  the  great  importance  of  collecting 
facts,  and  on  the  caution  with  which  they  shonld  be  applied  to 
particular  hypotheses ;  and  he  concluded  amid  much  applause. 

Wb  learn,  from  the  interesting  **  Science  Gossip"  of  the 
Atlieiiceum,  that  the  American  Journal  of  Science  and  Arts, 
long  familiarly  known  as  Silliman*8  Journal,  will  complete  its 
second  series  of  fifty  volumes  next  November.  The  first  series, 
which  ended  in  1845,  was  quarterly ;  the  second  has  been  two- 
monthly,  and  the  new  series,  as  the  editors  now  announce,  is 
to  be  published,  monthly.  This  will  be  acceptable  news  in  many 
quarters,  for  SiUiman^s  Journal  stands  at  the  head  of  the 
periodicals  which  record  the  progress  of  science  in  the  United 
States.  We  trust  that  this  new  project  of  more  frequent  pub- 
lication will  be  rewarded  by  a  large  increase  of  circulation. 

The  Briiiah  Medical  Journal  is  usually  so  well  informed  in 
matters  relating  to  science  that  we  cannot  but  think  that  in  in- 
serting the  libel  on  the  Chemical  News  contained  in  the  following 
paragraph,  it  has  been  the  dupe  of  some  unconscientious  person, 
who  desired  to  vent  a  private  feeling  of  malice : — "  The  Council 
of  the  Pharmaceutical  Society,  having  decided  upon  making 
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«^  ^a»r  aft  mdi  a  ws^  Uiat  A  m  moMx  a 

<r  ^«4irB4e«si^«^  /'larval'*    Of  all  ikjweai 

Ciufvu'V...  J^'>w9  >ai!t  Mitu  to  czlzimu  the  dra^- 

;  sod  cif  late,  bj  tLe  XK'trviae- 
if  VL  ^AaBOtyut  warrvj  ^  lani^  t«ie9«e»  it  iukf  ■■i^mawd 

a:i  <4lMr  yKTxAjaU  derotod  lo 

Mr.  Cfixiiceiy  iu  aeeoBpliaiMi 

at  0v  awieai  pacaa  16  acK  Ike  vaata  ^JL  iu« 

Mrifin.^  &e  «ftaa<waa<iay  a  flafract  piieee  </  mj^uttiet  if 

X  a  t£«  M^>ii<al  /;  -4r.^  to  pMa  va- 
^kw^a^s^  We  l«ei  aare,  V»«  taat  toe  eiUor  of  the  joan^ 
aa  ayya  an  ke  daeorcn  tae  error  iav^  vkidi,  doobUeaa,  he  haa 
Wna  <a»ir«rte»%7  M«  v..l,  vr>h.  hia  osoal  ccmiUmj,  recall  the 
aa£aiar  OMMaeata  ve  hare  4|oxed. 

Oy  Hdftarlaf  ^ttr^^,  the  llth  inalaiit*  the  laembcia  of  ^e 
OfKtr^pvta'  A«K<iat>^a  amde  aa  exenfaioa  to  Hanpatead 
Heathy  angler  the  [pidaaee  of  FroCeaacv  Morria  aad  Mcaan. 
8.  K.  FattiaM  aad  C.  Eraai.  The  partj  OMi  at  six  o'do^  at 
the  Kwiaa  f>Xtage  fftatioo,  aad  proeeeded  to  Hampatead  acroai 
the  f>/adQH  Fi^^da.  The  pr^aHioB  of  the  Midlaad  Baihraj 
taaael,  ex«arat#d  ia  atHT  Loodon  clay,  eoDtaiaiog  Xautilw, 
Fhtla4//mya,  O/HAda,  aad  other  foaeilt,  waa  pointed  out ;  and, 
hahta^  on  the  riae  of  the  hill,  Froleator  Morria  ezplaiaed  the 
geoloi^l  atmetore  <A  the  extenaire  diatrict  aeen  to  the  aooth 
aad  aoath'Veit,  iododini^  the  ehalk  range  of  the  North  Downa 
aad  the  Tertiary  hilla  of  Norwood  and  Bicbmond.  The  aectiona 
t4  the  Middle  Eocene,  or  Bagabot  aanda,  by  the  aidea  of  a  new 
road  near  the  Bailora'  Orphan  School,  were  then  examined,  and 
the  iffMiiifm  of  the«e  aanda,  forming  a  capping  of  the  hill,  aad 
reatrng  on  the  Ixmdon  clay,  waa  explained  by  Mr.  Pattiaon. 
I1ie  age  <jf  a  f^bbly  bed,  renting  on  an  irregnlar  anrfaoe  of  the 
aanda,  gare  riae  to  fome  diacnsaion.  It  waa  obterred  that 
many  of  tfaeiic  j^ebblea  had  their  longer  axea  in  a  nearly  Teriical 
|i/i«iition.  After  a  brief  riait  made  to  the  tomb  of  Mr.  Daniel 
Hharpe,  a  late  diHingniahed  preaident  of  the  Geological  Society, 
the  party  walked  tbroogh  Frognel  and  acroM  the  Heath  to 
the  **  I^g  of  Matton  Fond/'  at  North  End.  Here  patches  of 
the  London  clay,  which  had  been  raiaed  to  the  surface  daring 
some  drainage  works,  were  seen,  and  specimens  of  Peduneulwf 
<hsnuMaiu$—A  fossil  characteristic  of  the  "  Highgate  zone  "  of 
the  liOndon  clay — were  obtained.  From  an  adjacent  hill, 
capped  by  the  Bagsbot  sands,  Professor  Morris  pointed  out 
Harrow  Hill,  also  capped  with  sand,  and  explained  that  this 
upper  deposit  mnst  once  have  been  continnoas,  and  that  the 
interrening  valley  had  been  formed  by  denudation;  he  also 
explained  that  the  sand  at  the  top  of  the  hill  was  a  water- 
bearing stratum,  giving  rise  to  several  streams  at  the  junction 
with  the  subjacent  clay,  and  that  the  numerous  minor  valleys 
descending  from  the  hill  had  been  formed  by  these  streams  ; 
good  examples  of  these  valleys  were  seen  at  North  End  and  at 
the  Yale  of  Health,  the  pond  at  the  latter  spot  forming  the 
headwaters  of  one  of  the  branches  of  the  Fleet.  The  sands 
wore  also  examined  in  the  largo  pit  on  the  top  of  the  Heath. 
After  a  visit  to  the  chalybeate  spring  in  Well  Walk,  the 
members  concluded  a  very  pleasant  excursion  by  proceeding  to 
the  residence  of  Mr.  C.  Evans,  at  Downshire  Hill,  and  in- 
H])ccied  his  collection  of  London  Clay  fossils,  many  of  which 
had  been  obtained  by  him  from  the  railway  and  drainage  works 
in  the  immediate  neighbourhood  of  Hampstead. 

This  following  excursion  is  proposed  by  the  Geologists' 
Association :— Thursday,  23rd  Jane. — To  Watford,  by  the  train 
which  leaves  Euston  Station  at  2.10  p.m.  The  party  to  alight 
at  Dushoy  Station.  The  last  ordinary  meeting  of  the  Society 
will  be  held  on  Friday,  Jaly  Ist,  at  eight  o'clock  in  the  evening. 


Tax  B^. 


taUe  u  mmMmhkj  laiaed  abota  tke  floor,  thcidij  pladag  the 
In-hTTTT  la  thu  mmtt  Irrrl  as  thr  ssaMk  nf  his  sadiia<s  The 
a^Le  wall  at  the  back  of  the  leetaie  taWe  as  tak^  np  hj  cap- 
hoarda  for  leetnre  apparataa ;  but  at  the  sriaif  tuae  these  have 
dcffiLle  doonv  the  cater  oae  being  m^ecitimbt,  thereby  serving 
aa  hSadk-hoaida.  At  the  aide  of  the  leetsre-tafale  tiiere  are 
eapboarda,  ateam  eopboarda,  lift,  dx. ;  ia  fiKt»  the  whole  appears 
to  be  aaoet  admhrahly  ad^vted  for  the  patpoae  hr  whidh  it  is 
scaai.  The  old  piivafte  hOiaralosy  haa  alB  hesa  perftoily  xe- 
arraaged,  aad  has  been  fitted  np  wiHi  eveiy  eaateaience ;  viz^ 
slate  tftstilHag  table.  <^^^*^ITf>d  water.  steaaL  aBTakTiy-fa»*^*  &c. 
The  anthoritieB  have  also  excavated  a  laige  rooB  aader  the 
lectaze-ioosB,  whidi  eaa  be  need  aa  a  laraaee-fooaiv  aad  ia 
eapeeiaDy  adapted  for  large  chenriral  opftalinaa.  Hoe  again 
wefiad  ateam  aad  distjlled  water  laid  oa,  aa  weD  aa  a  very  fine 
elate  4able  for  diatillaticins ;  and  in  the  eertra  of  the  room  a 
large  working  table.  At  one  ead  of  the  room  a  large  glass 
case  ia  fitted  op  for  combnstioiis,  and  oa  the  other  aide  a  large 
eapboard  for  operataona  which  give  off  aoxiooafuMa.  We  find 
here  alao  huge  gaa-holdera  for  oxygea  aad  hydrogen.  The  gas 
may  be  either  need  ia  this  room  or  on  the  lectate-taUe,  pipes 
being  connected  with  it.  Besidea  the  above  rooma,  there  are 
three  or  fonr  small  rooma ;  vizw,  weighing-room,  dectrical-room^ 
and  i4>paratna-roon[i,  all  conveniently  fitted  np. 

At  the  last  exhibition  of  the  American  Inatitate,  there  was 
seen  an  elliptic  lock-stitch  aowing-machine,  driven  by  a  small 
electric  engine  which  might  easily  be  pot  into  a  common  hat- 
box.  A  series  of  eight  magnets  are  aet  on  the  periphery  of  a 
circle,  and  around  theae  revolvea  an  armature  of  ated,  which  is 
oontinnonsly  pr(q>eUed  by  the  magnetic  action,  aad  thus 
operates  the  machinery  that  moves  the  needle.  The  cnxrent 
may  be  cut  off  entirely,  or  the  speed  of  the  needle  graduated 
as  may  be  desired.    The  inventor  is  one  Charles  Gaume. 

The  Senate  of  the  Queen's  University  of  Ireland  have  adopted 
resolutions  claiming  that  its  Doctorate  of  Medicine  ahall  admit 
to  the  State  examination  under  the  new  Medical  Bill,  and  that 
diplomas  granted  under  that  Act  shall  not  specify  in  what 
division  of  the  United  Kingdom  candidates  may  have  been 
examined. 

An  important  discovery  is  said,  by  the  North  German  Cor* 
respondent,  to  have  been  made  at  Jerusalem.  It  ia  an  old  stone, 
bearing  the  figure  of  a  god  sitting  on  a  throne,  with  priests  on 
both  sides,  and  a  Hunyaritish  inscription  two  lines  in  length. 
It  was  brought  from  Yemau,  and  was  offered  for  sale.  Dr. 
Oscar  Meyer,  the  Chancellor  of  the  North  German  Confederate 
Consulate,  obtained  an  impression,  which  is  at  present  in  the 
hands  of  the  Confederate  Consul,  Dr.  Blau,  who  is  residing  for 
a  time  at  Berlin.  The  inscription  is  said  to  contain  the  name 
of  "  Athtar,"  or  Astarte. 

The  collection  of  the  productions  of  art  and  science,  now 
being  exhibited  in  the  Mechanics*  Hall,  Darlington,  is  valuable 
and  extensive.  The  objects  which  claim  and  receive  chief 
attention  are  the  paintings,  which,  though  not  properly  a 
legitimate  element  in  the  collection,  are  additions  and  attrac- 
tions which  the  committee  secured.  Among  the  results  of  the 
labours  of  skilled  mechanics,  are  an  oak  and  elm  Gothic  side- 
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board,  and  other  articles  of  famittire  worth  exhibition  ;  speci- 
mens of  graining  and  panelling ;  an  electro-magnetic  apparatus 
for  working  the  block  system  on  a  railway ;  a  model  of  a  re- 
volving fort ;  McDermid's  patent  paper-hanging  machine,  &q. 
The  opening  ceremony  took  place  nnder  the  presidency  of  the 
Mayor  of  Darlington. 

Db.  Hook£U  and  Professor  Flower  have  been  appointed 
examiners  for  the  Natural  Sciences  Tripos  of  Cambridge.  Mr. 
Savory  and  Mr.  Lestoargeon  have  been  nominated  examiners 
for  the  degree  of  Master  in  Snrgery ;  and  Dr.  Drosier  and  Mr. 
J.  Wood  for  the  degree  of  M.B. 

Thx  Lectureship  of  Practical  Physiology  and  Histology  is 
rendered  vacant  by  the  appointment  of  Dr.  Michael  Foster  to 
the  Professorship  of  Physiology  at  Cambridge. 

It  is  with  much  regret  that  the  Lancet  is  unable  to  report 
any  improvement  in  Mr.  Syme's  condition.  He  is  still  con- 
scions,  but  has  not  regained  the  power  either  to  speak  or 
swallow. 

The  Begistrar-G^neral,  referring  to  the  continued  drought, 
states  that  since  March  17  the  total  rainfall  at  Greenwich  has 
only  been  li  in.  in  16  out  of  86  days;  no  rain  has  fallen  on 
70  out  of  the  86  days.  It  is  a  satisfaction,  though  oftentimes  a 
melancholy  one,  ix>  have  a  standard  of  comparison  by  which 
we  can  estimate  our  present  position.  As  regards  drought,, 
that  standard  is  supplied  by  the  year  1864,  the  driest  of  which 
we  have  any  certain  evidence  on  record.  In  1864  there  was  a 
deficiency  of  rainfall  on  the  entire  year  of  7^  in. ;  but  the  fall 
during  the  first  five  months  of  1864  was  7  in.,  whereas  only 
4*9  in.  have  been  measured  this  year  at  Greenwich.  Thus  far, 
then,  the  present  year  compares  unfavourably  with  the  ex- 
ceptionally dry  year  1864.  The  '*  April  showers  "  have  this 
year  been  oonspicnous  by  their  absence,  and  those  of  May 
equally  so.  Less  than  an  inch  of  rain  has  fallen  in  those  last 
two  months,  their  average  fall  being  at  least  4  in.  Mi^  espe- 
cially has  been  dry  beyond  precedent,  its  fall  of  half  an  inch 
being  an  inch  and  a  half  less  than  the  fall  in  the  corresponding 
month  of  1864. 

The  0ardener*8  Chronicle  states  that  the  receipts  on  the 
occasion  of  the  recent  show  of  the  Manchester  Botanical  and 
Horticultural  Society  amounted  to  the  very  satisfactory  sum 
of  £1,650,  of  which  amount  £1,100  was  taken  in  shillings. 

The  27th  anniversary  dinner  in  aid  of  the  funds  of  the 
Gardeners'  Boyal  Benevolent  Institution  will  take  place  at  the 
London  Tavern,  Bishopsgate-street,  on  the  29th  of  this  present 
month.  The  Right  Hon.  the  Earl  of  Derby  has  kindly  con- 
sented to  take  the  chair. 

PaoF£ssoR  Flseming  Jekkiv  has  discovered  and  patented 
a  new  method  of  lighting  the  beacons  and  buoys  on  the  sea- 
coast  by  electricity,  giving  a  bright,  permanent,  and.  un- 
mistakable light  to  gTiide  the  mariner  and  preserve  him  from 
treacherous  rocks  and  shoals.  The  light  is  produced  by  a 
rapid  succession  of  sparks,  due  to  successive  charges  and  dis- 
charges of  a  condenser  sitaated  upon  the  beacon  or  buoy. 
This  is  charged  directly  with  a  voltaic  battety,  without  the 
intervention  of  an  induction  coil.  The  communication  is  made 
by  means  of  submarine  wires,  running  from  the  shore  to  the 
beacon  or  buoy,  and  can  be  operated  thoroughly  by  parties  on 
shore.  The  invention  is  considered  in  all  respects  practicable ; 
and  it  is  certainly  to  be  hoped  that  it  is  so,  and  we  hope  to  see 
it  adopted  on  the  dangerous  parts  of  our  coast,  as  one  of  the 
means  of  rendering  less  the  dangers  of  the  seas. 

In  the  province  of  Gazerat,  Bombay,  an  exhibition,  devoted 
mainly  to  cotton  in  all  its  states,  from  the  raw  product  to  the 
most  highly-finished  manufactures  of  the  loom  and  the  needle, 
has  just  closed.  It'  was  situated  at  the  town  of  Broach,  cele- 
brated for  the  excellence  of  its  cotton  wares,  and  its  creation 
and  successful  conduct  were  due  largely  to  the  exertions  of  an 


Englishman,  Mr.  Greaves.  Pecuniarily,  no  profit  arose  from 
the  exhibition ;  but  the  receipts  balanced  the  expenditure,  and 
nothing  is  owing  to  anybody  concerned  except  a  heavy  debt  of 
gratitude  to  the  gentieman  named.  Fifty-one  medals  have 
been  forwarded  to  Broach  for  presentation  to  the  exhibitors. 

On  Friday,  the  24th  instant,  a  conference  will  be  held  by 
the  India  Committee  of  the  Society  of  Arts  on  the  subject  of 
overland  routes  between  India,  Eastern  Thibet,  Assam,  and 
China.     The  conference  will  be  opened  by  Mr.  T.  T.  Cooper. 

The  last  number  of  the  Scientific  American  gives  the  following 
interesting  notes  on  Chinese  Therapeutics.  The  Chinese  divide 
medicinal  substances  into  healing,  cooling,  refreshing,  and  tem* 
perate.  Their  Materia  Medica  is  contained  in  the  work  oalled 
the  Pen'taoscang-mou,  in  fifty-two  large  volumes,  with  an  atlas 
of  plates.  Most  of  our  medicines  are  known  to  them  and  pre- 
scribed ;  also,  mineral  waters,  with  which  the  country  abounds. 
They  also  have  animal  magnetizers,  called  Gong-fou.  They 
divide  their  prescriptions  into  seven  categories,  viz. : — Ist,  the 
Great  Prescription ;  2nd,  the  Little  Prescription ;  3rd,  the  Slow 
Prescription;  4th,  Prompt,  or  Through-by -daylight  Prescrip- 
tion ;  5th,  the  Odd  Prescription,  for  fools,  madmen,  hypochon- 
driacs, and  the  hysterical ;  6th,  the  Even  Prescription,  for  the 
wise  and  good ;  7th,  the  Double  Prescription,  for  those  in  the 
family  way.  Each  of  these  recipes  is  applied  to  particular 
cases,  and  the  ingredients  that  compose  them  are  weighed  out 
with  the  most  scrupulous  accuracy.  The  physician  never  pays 
a  second  visit  unless  sent  for,  and  sometimes  his  services  are  no 
longer  needed. 

The  latest  returns  show  that  a  single  establishment  in  New 
York — the  Singer  Sewing  Machine  Company — turns  out  500 
sewing  machines  per  diem.  The  works  are  going  night  and 
day. 

The  Athenceum  understands  that  the  question  as  to  who 
shall  be  President  of  the  British  Ajssociation  on  the  expiration 
of  Professor  Huxley's  year  of  office  in  1871,  proves  to  be 
much  more  difficult  of  solution  than  was  anticipated.  Sir 
William  Thompson  was  talked  of,  but  he  has  declined 
to  allow  himself  to  be  put  in  nomination,  and  so  has 
Dr.  Tyndall,  to  whom  an  offer  was  made  of  the  peripatetic 
dignity.  These  two  gentlemen  have  enough,  and  more  than 
enough,  of  legitimate  work  to  do,  to  justify  their  refusal.  The 
University  of  Glasgow  has  claims  on  the  one,  and  the  Royal 
Institution  on  the  other,  which  ought  not  to  be  set  aside,  and 
are  far  beyond  those  of  the  British  Association.  Great  Britain 
could  now  do  without  the  British  Association — a  body  which 
may  be  said  to  have  done  its  work — but  is  not  yet  prepared  to 
give  up  expecting  great  things  and  a  high  quality  of  work  from 
the  successor  of  Davy  and  of  Faraday. 

Her  Majesty's  Com^cissionebs  have  resolved  to  set  aside 
one  guinea  out  of  every  season  ticket  sold  at  three  guineas 
through  the  Society  of  Arts,  for  the  purchase  of  Works  of  Art 
and  Industry  out  of  the  Exhibition,  the  same- to  be  circulated 
throughout  the  United  Kingdom. 

In  the  course  of  a  few  days  an  attempt  to  raise  the  steam- 
tug  Brother  Jonathan,  lying  under  water  near  the  Prince's  land- 
ing-stage, Liverpool,  will  be  made ;  the  proposed  modits  operandi 
being  that  of  placing  empty  balloons  inside  the  vessel,  and 
inflating  them  from  above.  It  is  expected  that  as  the  water 
is  thus  forced  out  of  her,  the  tug  will  gradually  rise  to  the 
surface. 


Bsoape  of  a  Snake  firom  the  Zoological  Gardens.  —  On 
Monday  last  a  snake  was  seen  near  the  broad  walk  of  the  Begent's 
Park.  Those  who  saw  it  were  afraid  to  touch  it ;  but  when  the  keeper 
arrived  he  looked  at  the  reptile's  head,  and  saw  at  once  that  it  was 
an  English  snake.  He  immediately  seized  it  by  the  tail,  and  took  it 
back  to  the  house  whence  it  had  escaped,  amidst  the  manifest  amass- 
ment of  the  spectators. 
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[Under   ibis  bead   we   propose  to    pnbliih  Papers  comnranicated 
speciallj  to  the  paj^s  of  this  JoamaL] 


Dancer. 


MICEOSCOPIC  ORGANISMS  IN  MILK. 

by  c.  stanilaitd  wake,  p.a.8.l. 

In  Two  Pabts. — Part  II. 

I  HE  general  reenlts  I  hare  detailed  agree,  it  ia 
erident,  pretty  closely  with  those  obtained  by 
M.  V.  Essling.  They  certainly  do  not,  how- 
ever, agree  with  the  conclasions  arrived  at  by  Mr. 
This  may,  perhaps,  be  acconnted  for-if  the  conditions 
of  Mr.  Dancer*8  experiments  are  considered.  1.  A  bottle  was 
filled  with  milk  and  securely  corked,  bnt  whether  exposed  to 
the  light  or  not  does  not  appear.  After  eleven  days  had  elapsed 
no  change  was  discoverable  by  the  aid  of  the  microscope. 
2.  Milk  in  an  open  cup  was  placed  in  a  cabinet  closed  daring 
the  day,  and  after  the  lapse  of  eleven  days,  althongh  it  had 
**  become  thickened  into  a  pasty  mass,  with  an  intensely  soar 
odonr,"  yet  it  "  exhibited  no  appearance  of  the  Mucar  mucedo, 
or  any  other  vegetable  or  animal  organism."  The  only  difference 
observable  was  in  the  oil  globules,  which  had  began  to  lose 
their  spherical  form.  3.  Milk  in  an  open  cap  was  placed  in  a 
closet  (tbe  atmosphere  of  which  was  known  "  to  be  favourable  to 
the  growth  of  fangi,  the  Mucor  mucedo  being  the  most  abundant 
and  of  the  same  family  as  that  mentioned  as  having  been 
found  in  cream  by  M.  Y.  Essling."  On  the  sixth  day  this 
milk  had  patches  of  mould  on  its  surface,  this  mould  being  the 
Mucor  muceilOf  but  no  trace  of  it  could  be  found  "  in  the  milk 
taken  from  varions  depths/'  It  should  be  added  that,  when 
another  sample  of  milk  was  placed  under  the  same  conditions 
as  No.  3,  "  no  Mucor  mucedo  appeared  in  or  on  it,  although 
exposed  in  the  closet  for  the  same  length  of  time  as  Mr.  Kip- 
ping's  milk,  which  showed  signs  of  this  growth  on  the  sixth 
day,  and  on  the  12th  day  the  town  milk  had  none  visible." 
Tbe  resnlt  of  the  second  experiment  would  seem  to  be  incon- 
sistent with  the  assumption  that  the  fungus  which  appeared  in 
the  preceding  one  was  due  to  the  spores  of  Ifucor  mucedo 
existing  in  the  cupboard.  Oan  any  other  explanation  of  the  vary* 
ing  results  of  these  two  experiments  be  given  P  In  the  absence 
of  perfect  knowledge  of  the  conditions  under  which  they  were 
made,  I  can  only  suggest  that  the  difference  of  resnlt  may  have 
arisen  from  one  or  more  of  the  following  causes :  a  greater  ex- 
posure to  the  action  of  light  in  one  case  than  in  the  other,  a 
higher  temperature,  or  a  difference  in  the  quantity  of  milk 
employed.  There  is  no  doubt  that  quantity  of  an  organic  infusion 
may  sometimes  affect  the  result,  and  in  the  mere  filling  of  the 
bottle  in  experiment  1,  I  see  a  sufficient  reason  for  the  failure 
it  exhibited.  As  a  rule,  the  influence  of  air,  probably  in  the 
mode  explained  by  Dr.  Carpenter  in  relation  to  deep-sea  life,^ 
is  just  as  essential  to  tbe  development  or  support  of  micro- 
scopical organisms  as  it  is  to  the  life  of  man  or  plant,  and  its 
exclusion  was  one  of  the  conditions  of  No.  1.  Another  con- 
dition which  without  doubt  vitiated  experiment  No.  2,  and 
which  probably  also  operated  in  the  case  of  No.  1,  was  the 
exclusion  of  liglii.  The  influence  of  light  on  vegeiahle  life 
especially  is  well  known  ;  and  hence,  its  exclusion  or  otherwise 
may  be  sufficient  to  account  for  the  varying  result  of  the  two 
experiments.  No.  3.  Difference  of  temperature  may  also,  as  I 
have  already  suggested,  have  affected  the  result  in  those  two 
instances.  Another  circumstance,  which  affects  all  Mr. 
Dancer's  experiments  alike,  is  the  short  period  over 
which  they  extended.  It  seems  to  me  that,  under  the 
conditions  named,  eleven  days  was  much  too  short  a  period 
to  allow  of  fungi  being  developed,  supposing  those  condi- 
tions to  be  such  as  to  allow  of  their  being  developed  at  all. 

^  See  ScixvTXPic  Orurioir,  toI.  iii.,  p.  MS. 


In  factv  certain  changes^  not  to  mention  tibe  fongna  of 
No.  3,  did  take  place  in  experiment  No.  2 — the  "  pasty  mass," 
and  the  loss  by  the  globules  of  their  spherical  form, — ^which 
are  very  saggestive  of  what  might  possibly  have  ultimately 
resulted,  even  in  the  absence  of  daylight,  if  the  experiment  had 
been  continued  long  enough.  In  fact,  Mr.  Dancer  himself 
states  that  some  of  the  globules  coalesced — ^under  the  micro- 
scope, I  suppose, — and  formed  an  elongated  mass ;  and  why  the 
same  thing  should  not  occur  in  the  cup  itself  does  not  appear. 
The  formation  of  mould  on  the  surface  only  of  the  fluid  agrees 
well  with  my  own  experiments,  and  is  due  to  the  £iLct  of  the 
air  acting  more  eflSactually  on  the  upper  than  on  the  lower 
part  of  the  fluid.  Possibly,  also,  any  globule  affected  would 
have  a  tendency  to  rise  to  the  surface. 

7.  I  may  state  that,  since  making  the  above  experimmits,  I 
have  been  able  to  examine  a  specimen  of  Cheshire  milk,  such, 
probably,  as  that  used  by  Mr.  Dancer.  This  was  placed  under 
similar  conditions  as  No.  1,  except  that  for  several  days  tbe 
temperature  was  somewhat  higher  than  what  the  latter  enjoyed. 
After  keeping  the  Cheshire  milk  ten  days,  it  showed  pheno- 
mena agreeing  perfectly,  except  in  one  particalar  to  he  here- 
after mentioned,  with  those  presented  by  tlie  London  miXk^ 
more  especially  No.  3  (milk  and  water).  The  fangmd  filaments 
of  the  surface  film,  althongh  perhaps  not  so  plentiful  as  in 
some  cases,  was  yet  abundant.     So  also  were  the  oblong  semi- 

.  transparent  cells  evidently  connected  with  it,  and  which  some- 
times had  the  appearance  of  "  sprouting."  Many  of  the  so- 
called  oil-globules  had  altered  their  form,  becoming  oval  or 
having  a  protuberance,  the  latter  phenomenon  being  the  most 
observable  in  the  lower  portion  of  the  fluid,  which,  however, 
possessed  but  few  filaments  o^  semi-transparent  cells.  Some  of 
the  globules  of  this  milk,  as  in  other  "  infusions,"  much  increased 
in  size,  while  retaining  their  original  form,  and  they  often  had  a 
number  of  smaller  ones  attached  to  them.  Perhaps  to  theae 
large  globules  we  must  look  for  the  origin  of  the  masses  <^ 
gelatinous-looking  substance  which,  althongh  developed  in  all 
the  milk  I  have  examined,  was  more  especially  so  in  this  No.  7). 
Sometimes  they  take  an  elongated  fibrous  form,  but  without 
presenting  any  appearance  of  cell  structure.  On  the  firsi 
examination  of  the  Cheshire  milk,  I  noticed  numerous  bodies 
like  the  granular  masses  found  by  Professor  Brown  in  milk 
taken  from  cows  suffering  with  foot  and  mouth  disease  (see 
No.  1.,  fig.  2,  in  SciENTiMc  Opinion,  vol.  ii.,  p.  475).  The 
various  figures  given  by  Professor  Brown  much  resemble  what 
I  have  observed  in  all  the  work  experimented  with  as  above, 
after  it  has  been  kept  for  some  time.  May  not  the  changes 
undergone  by  the  milk  be  the  same  in  both  cases  and  due  to 
similar  causes  ? 

8.  In  conclusion,  I  will  refer  to  a  curious  series  of  phenomena 
which  I  have  met  with  in  the  coarse  of  these  experimenta. 
The  effect  on  oiganic  germs  of  exposure  to  great  iieat  is  still 
unascertained,  and  I  determined  to  try  the  effect  of  oontlnued 
boiling  on  milk.  For  this  purpose  I  kept  a  small  quantity  of 
the  liquid,  in  a  covered  saucepan,  on  the  fire  for  ten  minutes 
after  the  first  ebullition ;  but,  as  I  might  have  expected,  the 
milk  at  the  end  of  that  time  was  completely  dessicated,  and 
there  remained  only  the  burnt  remnants  strongly  attached  to 
the  bottom  of  the  saucepan.  Not  to  be  beaten,  however,  I 
scraped  off  some  of  this  residue  and  placed  it  in  a  bottle  about 
half  full  of  distilled  water.  On  examining  this  infusion  in  a 
week's  time,  I  was  surprised  to  find  that  it  contained  animal 
life  in  great  abundance.  £ach  particle  of  burnt  substance  was 
surrounded  by  a  mass  of  organic  matter,  and  had  attached  to 
it  great  numbers  of  small  infusoria,  which  endeavoured,  by 
continual  jerking  movements,  to  free  themselves.  I  let  this 
infusion  stand  for  about  three  weeks  longer,  and  the  pheno- 
mena it  then  presented  were  extremely  carious.  From  many 
of  the  masses  of  barnt  matter  long  filaments  had  grown,  and 
to  these  were  attached  numerous  spores  or  germs,  connected 
by  very  fine  fibres,  with  a  few  larger  round  bodies,  resembling 
somewhat  the  original  milk  globules,  but^  still  more«  enoytted 
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infttBoria.  Oecasionally,  moreover,  there  were  email  fungoid 
stems,  evidently  due  to  the  nnion  of  several  oval  bodies,  and 
probably  forms  of  the  ordinary  milk  fnngus.  Among  the  black 
burnt  partides  were  several  pieces  of  a  lighter  eolonr,  which  I 
thought  might  perhaps  be  foreign  matter.  On  examining  this, 
however,  it  was  found  to  present  exactly  the  same  phenomena, 
the  whole  mass  of  matter  consisting,  apparently,  of  a  fine 
fibrous  substance,  containing  numerous  large  and  small  spherical 
bodies,  and  having  many  infusoria  attached  to  it.  The  filaments 
were  more  abundant,  and  the  minuter  forms  of  infusorial  life 
were  also  more  plentiful  than  in  the  case  of  the  darker  particles 
of  matter.  My  attention  was,  however,  chiefly  attracted  by 
several  strange-looking  bodies,  of  irregular  form,  which  I  could 
not  understand.  On  altering  the  position  of  the  lense,  a  greater 
number  of  them  became  visible,  and  I  then  found  that  they 
were,  unmistakably,  amsBbal  organisms.  I  never  saw  so  many 
of  these  creatures  together  before,  there  being  dozens  of  them 
within  the  field  of  the  microscope  at  one  time.  They  were  all 
of  analogous  character,  and  not  unlike  small  forms  of  amoehcB 
prineeps,  presenting  the  club-like  protrusions  of  this 
organism.  The  alterations  of  shape  which  they  under- 
went often  succeeded  each  other  very  rapidly.  That  these 
amsebse  had  come  from  the  mass  of  burnt  matter  was  evident. 
They  were,  as  a  rule,  almost  close  to  it,  and  might  have  been 
squeezed  out  of  it  by  the  pressure  of  the  glass  covering  placed 
on  the  slip.  On  examining  another  mass  of  matter  which  had 
been  more  perfectly  dessicated  than  that  just  described,  several 
of  these  organisms  were  vipible  in  a  defb  which  divided  two 
portions  of  the  mass.  From  a  third  piece  of  this  substance  the 
amsBbsB  appeared  to  be  issuing  while  in  the  field  of  the  micro- 
scope. In  fact,  such  an  origin  for  them  will  alone  account  for 
their  marvellous  abundance.  But  what  explanation  can  be 
given  of  their  presence  in  such  a  peculiar  position  P  The  only 
suggestion  I  can  ofier  is  that  the  spherical  bodies,  of  which  a 
great  portion  of  the  burnt  matter  appeared  to  be  composed, 
were  in  reality  amssbse  earcohlasts ;  with  the  figures  of  which, 
given  by  Dr.  Wallich,"  they  well  agree.  This,  of  course,  only 
half  meets  the  difficulty.  The  presence  of  the  sarcoblasts  in  dessi- 
cated milk  requires  also  to  be  accounted  for,  and  this  is  a  question 
the  solution  of  which  it  may  be  as  well  for  me  not  to  to  attempt. 
I  may  mention  that  I  preserved  the  sh*p  which  showed  such  an 
extraordinary  number  of  ameebee,  fastening  down  the  glass 
cover  with  asphalte,  and  on  examining  it  under  the  microscope 
I  now  find  that  the  amsBbse  have  taken  an  encysted  form ;  at 
least,  I  can  find  nothing  but  a  number  of  circular  bodies  to 
which  to  refer  them.  It  should  be  added,  that  some  of  the 
larger  round  bodies  attached  in  clusters  to  the  fungoid  fila- 
ments bore  a  dark  green  tint,  which  gives  them  a  very  charac- 
teristic appearance,  and  I  could  fancy  that  some  of  the  larger 
infusoria  present  in  the  infusion  also  have  this  tint.  Most  of 
the  infusoria  are  of  the  same  chaTucter,  a  form  which  I  do  not 
recognise  as  having  met  with  elsewhere.  When  in  a  particular 
position,  they  have  much  the  shape  of  Kolpoda  cucuUvs,  but 
they  are  very  slow  in  their  movements ;  and  if  they  turn  over, 
as  is  often  the  case,  they  are  then  seen  to  be  very  broad,  and 
their  resemblance  to  cucullus  is  lost.  It  may  be  as  well  to 
state  that  large  bodies,  like  starch  cells,  are  occasionally  to  be 
met  with  in  this  infurion,  but  whence  derived  I  cannot  say. 
These  bodies,  however,  are  peculiarly  plentiful  in  an  almond 
infusion ;  with  which  I  am  experimenting,  and  in  which,  as  I 
expected  from  the  general  similarity  in  appearance,  under  the 
microscope,  of  milk  of  almond  and  that  of  the  cow,  I  have 
already  met  with  the  ordinary  milk  fungus  and  the  ovate  cells 
with  which  it  is  associated. 


Boyal  Cktllega  of  PbyBioiaiui«--On  Satorday  night  a  wnverso' 

Kione  took  place  at  the  Bojal  College  of  Fbynoians,  P^-mall.    Tbeie 

was  a  large  attendance  of  viBitors.    The  company  were  recelTed  by 

Sir  James  Aldereon,  President  of  the  College,  and  several  of  its  leading 

members. 

*  See  Popular  SeUnM  RetUw  (186e),  p.  197. 


FILTEATION  OP  TOWN  SEWAGE. 

|HE  new  Boyal  Commission,  appointed  in  1868  to 
inquire  into  the  best  means  of  preventing  the  pollu- 
tion of  rivers,  took  up  the  subject  where  the  former 
Commission  had  left  it, — that  is,  after  the  Thames, 
the  Lea,  and  the  Aire  and  Calder  basins  had  been  reported 
upon,  and  have  now  issued  their  report  on  the  Mersey  and 
Bibble  basins.  They  come  to  the  same  conclusions  as  the 
former  Commission  did  in  respect  of  the  irrigation  of  land  with 
town  sewage  being  the  best  means  of  preventing  the  pollution 
of  rivers  with  it,  as  well  as  being  the  most  profitable  in  appli- 
cation ;  but  they  state  the  case  in  a  different  way  to  that  in 
which|  the  former  Commission  put  it.  They  say  that 
sewage  may  be  sufficiently  purified  to  be  allowed  to  flow  into 
any  river  or  other  watercourse,  from  which  it  is  not  intended 
to  take  water  for  domestic  use,  by  filtration  through  sand  or 
porous  soil,  as  distinguished  from  the  view  that  some  persons 
take  of  irrigation ;  which  is,  that  the  sewage  is  purified  by 
running  over  the  surface  of  the  land  in  a  thin  sheet,  parting 
with  some  of  its  mannrial  elements  to  the  plants,  and  storing 
the  remainder  in  the  top  soil  for  the  use  of  the  next  crop,  or 
rather  for  the  use  of  the  crop  first  sown  after  re-ploughing  the 
land ;  whereas  the  present  Commissioners  say  that  it  is  the 
filtration  through  a  sufficient  thickness  of  sand  or  porous  soil 
that  constitutes  the  efficiency  of  this  method  of  utilizing 
sewage;  and  that,  therefore,  its  purification  is  insured  by 
passing  it  through  constructed  filter-beds  equally  well  as  by 
passing  it  through  the  natural  soil  of  the  land.  This  they 
have  ascertained  by  experiments  with  several  kinds  of  soil, 
with  sand,  and  with  sand  mixed  with  coarsely-powdered  chalk. 
The  differeifce  between  filtration  through  constructed  filter- 
beds  and  through  the  soil  of  the  land  is  one  not  of  efficiency 
of  purification,  but  of  the  profitable  application  of  the  sewage ; 
the  former  method  being  unremnnerative,  while  the  latter  is 
remunerative.  But  it  is  consolatory  to  know  that  in  places 
where  land  cannot  be  bad  for  irrigation,  the  sewage  may  yet  be 
sufficiently  purified  to  be  allowed  to  flow  into  rivors,  although 
the  solid  part  of  the  sewage  which  is  retained  may  not  be 
of  much  value.  The  value  of  it  will  evidently  depend  on  the 
quickness  with  which  it  can  be  extracted  in  respect  of  the 
length  of  the  time  elapsing  from  its  entry  into  the  sewers  to 
its  extraction  at  the  onfall.  Where  the  gradients  are  con- 
siderable, and  the  mean  distance  of  the  outfall  from  the  town 
is  not  very  great,  it  may  be  arrested  in  a  fresh  state ;  and, 
mixed  with  street  sweepings  and  other  town  refuse,  may  be- 
come of  considerable  v^lue;  while,  where  the  gradients  are 
slight,  and  the  outfall  at  a  greater  mean  distance  from  the 
town,  it  may  become  so  far  decomposed  in  its  transit  as  to  be 
of  no  value  as  a  manure. 

The  Commissioners  estimate  that,  for  a  town  where  water- 
closets  are  in  general  use  (therefore  requiring  a  larger  area 
than  would  be  required  where  they  are  not  so  numerous),  5 
acres  of  filtering  surface,  and  a  depth  of  material  of  6  ft.,  are 
sufficient  for  a  population  of  10,000.  According  to  their 
experiments,  something  of  this  depends  upon  the  nature  of  the 
S(h1,  or  other  material  used  for  the  filter-bed,  the  qualities  of 
various  soils  for  this  purpose  differing ;  for,  while  soil  procured 
from  Dorsley  in  Gloucestershire,  purified  sewage  at  the  rate  of 
9*9  gallons  per  cubic  yard  per  day,  soil  from  Hambrook,  near 
Bristol,  did  not  satisfactorily  purify  more  than  4*4  gallons  per 
day  per  cubic  yard.  Again,  soil  from  Beddington  purified 
sewage  of  the  same  strength  at  the  rate  of  7'6  gallons  per  dsy, 
while  that  from  Barking  did  not  purify  it  at  a  greater  rate  than 
3*8,  or  peat,  from  Leyland  Moss,  near  Preston,  at  a  greater 
rate  than  4  gallons  per  day  per  cubic  yard  of  material. 

Considering  that  "filtration"  has  already  often  been  em- 
ployed to  purify^  sewage,  and  has  always  hitherto  failed,  it  is 
rather  startling  to  see  it  so  confidently  recommended,  until  we 
remember  that  both  the  methods  of  filtration  that  have  failed 
for  sewage  also  failed  for  water  many  years  ago ;  that  is  to  say, 


542 


SCIENTIFIC    OPINIOX. 


flSMtt.  !»«. 


tlie  borizoatal  method  and  the  upward  method  ;  while,  as  tooii 
aa  the  late  Mr,  Jame*  Simpcuo  reairanged  the  filter-beds  of  the 
C^hdsea  Waterworks  at  Thames  Baok,  maiij  years  ago»  and 
made  the  water  to  descend  instead  of  ascend  through  the  filter* 
ing  mediom,  the  qaestion  was  then  and  thereafter  settled  as  to  . 
iribether  water  sboald  be  filtered  cpwards  or  downwards.  Ererj  ; 
engineer  since  thaU  time — erery  engineer,  that  is  to  saj,  who  \ 
has  had  the  knowledge  to  pereeire  the  differenee  between  a  tme 
and  scientific  and  a  fidse  and  empirical  method,  or  who  has 
had  the  honesty  to  acknowledge  that  he  was  not  the  inrentor 
of  the  practice  he  has  adopted — all  these  men  have  adopted 
the  downward  system  of  filtration  of  water.     And  so  we  find 
the  Commissioners— or  shall  we  rather  say,  Dr,  Frankland, 
one  of  them  ? — condemning  the  system  of  upward  filtration 
now  in  practice  at  Ealing^  and  giring  the  reason  why  down- 
ward filtration  is  so  effective  in  pnrifying  sewage.     The  system  ' 
at  Ealing  is  to  force  the  sewage  npwards  through  a  filtering 
medio m  constantly,  thereby  effecting  no  proper  purification  at  , 
all ;  bat,  by  making  the  sewage  to  descend  for  six  or  twelre  ' 
hoors  tbroagh  one  bed,  then  shutting  it  off  from  that  bed,  or 
eom[/artment,  and  torning  it  on  to  another  for  a  like  space  of  . 
time,  and  wo  alternately,  the  descent  of  the  sewage  through  the 
interstices  of  the  material  on  either  bed  is  followed  by  atmo-  . 
spheric  air ;  the  air,  that  is  to  say,  that  occupied  these  inter-  j 
stices  before  the  sewage  began  to  descend,  and  has  been  used 
up  in  oxidizing  and  transforming,  and  therefore  purifying,  the 
former  quantum  of  sewage,  is  replenished  after  the  descent  of  I 
each  quantum  cf  sewage  through  each  bed ;  and  so,  by  con- 
tinual periodical  renewals  of  the  proi>er  aeration  of  the  filtering 
medium,   it  becomes  a  constant  purifier  of  the  sewage ;  for, 
although  this  method  of  filtration  in  the  case  of  water  bas 
mostly  been  called  a  mechanical  one  only,  yet»  in  the  case  of 
sewage  filtration,  the  same  method  is"  said  by  the  Commis- 
sioners to  be  both  mechanical  and  chemical. 

In  order  that  there  should  be  no  ambiguity  about  what  they 
recommend,  and  its  attainment,  they  give  a  standard  of  im- 
purity beyond  which  they  think  the  water  of  sewage  ought  not 
to  be  admitted  into  rivers  or  other  watercourses.  They  sug- 
gest that  the  following  liquids  be  deemed  polluting  and  inad- 
missible into  any  stream : — 

"  Any  liquid  containing,  in  stutpension,  more  than  3  parts 
by  weight  of  diy  mineral  matter,  or  1  part  by  weight  of  dry 
organic  matter  in  100,000  parts  by  weight  of  the  liquid. 

**  Any  liquid  containing,  in  soltUion,  more  than  2  parts  by 
weight  of  organic  carbon,  or  '3  part  by  weight  of  organic 
nitrogen  in  100,000  parts  by  weight. 

"Any  liquid  which  shall  exhibit  by  daylight  a  distinct  colour 
when  a  stratum  of  it,  1  in.  deep,  is  glaced  in  a  white  porcelain 
or  earthenware  vessel." 

So  far  the  standard  is  applicable  to  any  town.  Bat  the 
Commissioners,  having  before  them  the  question  primarily  of 
the  pollution  of  the  rivers  Mersey  and  Bibble,  which  traverse 
the  manufacturing  part  of  the  county  of  Lancaster,  found  it 
necessary  for  that  district  to  prohibit — suggest,  rather,  that 
they  should  be  prohibited — many  kinds  of  pollution  peculiar  to 
the  manufactures  of  those  parts,  e.g. ; — 

"  Any  liquid  which  contains,  in  soliMm,  in  100,000  parts  by 
weight,  more  than  2  parts  by  weight  of  any  metal  except 
calcium,  magnesium,  potassium,  and  sodium. 

''  Any  liquid  which  contains,  whether  in  solution  or  euspen* 
sion,  in  chemical  combination  or  otherwise,  more  than  '05  part 
by  weight  of  arsenic. 

"  Any  liquid  which,  after  acidification  with  sulpbnric  acid, 
contains,  in  100,000  parts  by  weight,  more  than  1  part  by 
weight  of  free  chlorine. 

"  Any  liquid  which  contains,  in  100,000  parts  by  weighty 
more  than  1  part  by  weight  of  snlphnr,  in  the  condition  eiUier 
of  sulphuretted  hydrogen  or  of  a  soluble  sulphuret. 

"  Any  liquid  possessing  an  acidity  greater  than  that  which 
is  produced  by  adding  2  parts  by  weight  of  real  mnriatio  acid 
to  1,000  parts  by  weight  of  distilled  water. 


**  Any  liqnid  poweiing  an  alkaKaity  gicatcr  than  tliat  pro- 
duced by  adding  <me  part  hj  weight  of  dry  caostie  soda  to 
1,0<jO  parts  liy  weight  of  distiUed  water." 

The  optnioB  of  the  lonser  Commisskm  was  that  sewage 
eould  not  be  filtered.  **  As  applied  to  aewage^  disinfeetants  do 
not  disinfect,  and  fitter-beds  do  not  fitter,"  th^  said.  Sewage 
applied  constantly  to  a  filter-bed  on  the  upward  system  does 
not  puriff  sewage  eontinnally,  eertain^ ;  aad  if  tkat  was  the 
system  meaBt  to  be  naderstood,  the  lormer  Gonouasion  were 
dearly  rigbt  in  their  statement,  hot  on  the  downward  system 
the  case  is  difEorent.  Any  one  who  iwemhers  the  eooditiDa 
of  the  ^uunes  when  the  Lambetb  CompaBy  took  their  water 
firom  a  puint  of  the  xiver  near  Hnngerfbrd  Bridge,  and  when 
the  Chelsea  Company  took  their  supply  firon  Thames  Bank, 
may  wdl  compare  the  water  then  taken  firon  the  river  for  the 
supply  of  a  large  part  of  London  witk  the  town  sewage  of  to- 
day. The  reports  of  the  engineers  were  constantly  that  the 
water  waa  **  turbid ;"  but  that  word,  as  now  need  sometimes  to 
define  the  condition  of  the  Thames  water,  conveys  no  idea  of  the 
state  of  the  water  at  that  time.  In  comparison  with  the  tur- 
bidity now  sometimes  said  to  exist,  it  m%ht  be  calhd  pea- 
soupy,  or  sludgy,  and  yet  this  very  Uml  water  was  passed 
througb  filter-beds  on  the  banks  of  the  river,  after  subsidence 
in  reservoirs,  and  transformed  into  the  brigbtest  and  most 
pellucid  water,  as  drawn  from  the  filtered  water-well.  No  doubt 
the  surface  or  the  filter-beds  often  required  cleaning ;  the  mud 
deposited  soon  stopped  np  the  pcnres  of  the  sand  so  that  no 
more  water  would  pass,  and  this  necessity  of  fireqnent  shutting- 
off  and  tuming-on  of  the  water  may  bave  been  the  cause,  as 
illustrated  by  the  view  the  present  Commission  take  of  the  sub- 
ject, why  these  filter-beds  were  so  per&ct  in  action  under  such 
difficult  circumstances ;  the  air  filling  the  interstices  of  the  fil- 
tering medium — sand  and  gravel — after  the  mud  was  scraped 
firom  the  surface  of  the  sand,  was  replenished  at  short  intervals 
and  so  kept  the  filter-bed  continually  perfect. 

Manchester  being  witbin  the  watershed  of  the  river  basin 
inpuired  into  by  the  Commission,  it  became  necessary  for  them 
to  institute  an  inquiry  into  the  merits  of  the  privy  and  ash-pit 
system,  as  against  the  water-closet  system,  especially  as  that 
city  is  the  great  stronghold  of  this  first-named  system. 

Agreeing  with  every  other  impartial  inquiry  into  this  sub- 
ject, the  present  Commission  condemn  it.  They  illustrate  the 
case  in  a  remarkable  way.  They  sdppose  all  dwelling-houses, 
warehouses,  &o,,  to  be  removed,  and  only  the  privies  left — nearly 
60,000  of  them  in  Manchester  and  Salford — rows  and  streets, 
and  crowds  of  them — ^scattered  about  almost  as  thickly  in 
places  as  the  heaps  of  manure  upon  a  field  that  has  just  re- 
ceived a  dressing  from  the  dnng-cart^-each  heap  here,  how- 
ever, no  mere  barrowload  once  a  year,  but  a  constant  collection 
and  continual  soakage  of  filth,  which  has  for  years  been  pollut- 
ing every  corner  to  which  air  or  water  could  hAre  access.  I§ 
this  the  aiie  on  which  to  huild  a  healthy  tovm  ?  "Would  it  not 
be  the  first  desire  of  every  sensible  man  to  sweep  this  filth 
away,  to  drain  and  aerate,  and,  if  possible,  to  sweeten  this  land 
before  a  single  dwelling-house  should  be  built  ? 

On  the  great  question  of  establishing  a  Biver  Conservant^ 
Board,  the  present  Commissioners  agree  with  the  recommenda- 
tions of  the  former  Commission,  to  the  effect  that  it  is  highly 
desirable  that  such  a  Board  should  be  established  for  every 
river  basin ;  but  on  the  secondary  question  of  how,  and  of  whom 
it  should  be  constituted,  the  chairman.  Sir  W.  Denison,  does 
not  agree  with  his  colleagues,  Dr.  Frankland  and  Mr.  John 
Chalmers  Morton,  and  on  that  subject  they  give  separate  re- 
ports. The  chairman  advises  a  parochial  system;  that  the 
officers  of  such  parishes  as  the  stream  flows  through  should  be 
the  persons  responsible  for  the  state  of  the  river  flowing  through 
their  respective  districts ;  but,  anticipating  abuse  of  the  powers 
placed  in  their  hands,  he  raoommends  that  they  be  made  suffi- 
ciently responsible  to  the  general  government  to  enable  the 
latter  to  check  or  prevent  any  such  abuse,  or  to  notice  and 
reprove,  and  even  to  punish,  all  negligence  or  onfiumess  in  the 
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mode  of  action  of  the  former.     The  initiation  of  action  is  to  be 
the  complaint  of  neighbour  against  the  conduct  of  neighhonr. 

Let  us  take  a  sapposititions  case,  and  inquire  how  this 
would  be  likely  to  work  in  practice.  Suppose  two  of  the  upper- 
most mills  or  towns  on  a  stream  to  use  the  water  that  oomes 
to  them  with  satisfaction  to  themselves,  but  that  one  or  both 
of  them  foul  it  so  as  to  be  unsatisfactory  to  the  third  person  or 
town,  the  one  below  them.  Of  whom  is  the  third  party  to 
complain  P  And,  of  course,  the  difficulty  is  increased  if  three 
or  more  parties  are  satisfied,  and  the  fourth  or  fifth  complains. 
The  boundary  of  the  district  over  which  each  parochial  Board 
is  to  have  jurisdiction  being  coterminous  with  that  of  the 
parish,  how  are  the  officers  of  the  parish  injured  to  determine 
who  above  them  has  caused  the  injury  P  If  all  are  complained 
against,  who  shall  determine  the  degree  in  which  each  has 
contributed  to  the  pollution  of  the  river  P 

Dr.  Frankland  and  Mr.  Morton  recommend  that,  inasmuch 
as  there  exist  at  present  no  local  bodies  competent  to  deal  with 
questions  connected  with  efficient  river  conservancy,  capable  of 
detecting  pollutions  and  enforcing  remedies,  it  will  be  necessary 
to  call  into  action  an  authority  possessing  greater  capacities 
and  powers  than  those  of  the  existing  corporate  bodies  or  local 
boards.  The  duties  of  this  authority  would  be  of  two  distinct 
kinds :  the  one  would  be  those  of  a  river  police,  employed  in 
the  detection  of  offences,  and  in  obtaining  the  conviction  of 
offenders ;  the  other  would  include  the  investigation  of  and 
decision  upon  various  works  connected  with  rivers,  proposed  by 
either  towns  or  individuals,  such  as  schemes  for  water  supply, 
and  for  the  defecation,  filtration  or  utilization  of  sewage  and 
other  polluting  matters,  while  local  boards  could  obtain  infor- 
mation on  these  points  only  from  persons  capable  of  investi- 
gating them.  Nevertheless,  under  the  second  division  of  the 
duties  of  the  central  authority,  the'  co-operation  of  the  local 
corporations  would  be  required  for  the  efficient  discharge  of 
them.  Indeed,  if  guided  and  assisted  by  a  properly  qualified 
central  court,  the  present  local  boards  would  be  quite  competent 
to  meet  all  local  difficulties  and  to  supply  all  local  wants.  A 
central  authority  would  not  extinguish  the  corporations  and 
local  boards  at  present  existing  in  the  river' basins.  It  would, 
the  Commissioners  believe,  materially  promote  the  energy  of 
local  action,  by  removing  the  obstacles  which  at  present  hamper 
it,  and  by  giving  a  prompt  decision  to  the  questions  which  it 
has  to  solve. — Tlie  Builder, 
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IN  Three  Pabts. — Pakt  III. 

|OMMENT  on  the  foregoing  experiments  upon  animals 
appears  almost  unnecessaiy,  since,  when  carefully 
considered,  they  seem  to  be  able  to  produce  no  other 
conviction  in  the  mind  than  that  the  phenomena 
observed  were  caused  by  the  power  issuing  from  the  magnetic 
poles.  That  there  is  a  power  emanating  from  the  magnet  we 
hnoio.  Approach  it  to  some  sabetances,  they  are  attracted; 
to  others,  they  are  repelled.  A  mass  of  inert,  unorganized, 
dead  iron,  submitted  to  this  power,  springs,  as  it  were,  into  life, 
moves  bodily  against  gravity,  and  at  the  same  time  aUere  Us 
form.  Living  beings  have  the  ability  to  move  against  gravity, 
and  change  i^eir  form  by  virtue  of  a  power  elaborated  within 
themselves.  But,  in  both  cases,  the  original  sonroe  of  the  power 
exists  in,  and  is  communicated  from,  something  external  to  the 
moving  body.  A  magnet  is  a  palpable  agent,  containing  (as 
we  seem  bound  to  believe)  a  subtle  thiTig  (be  its  motion  vibra- 
tory, or  otherwise) — magnetism — which,  we  now  see,  can  be 


employed,  not  only  to  infuse  a  kind  of  life  into  ordinary  dead 
matter,  but  to  arrest  the  life  already  existing  in  living  matter. 

Coming,  now,  to  experiments  performed  on  the  human  subject, 
to  discover  and  exhibit  the  effects  of  magnetism,  I  find  it  im- 
possible to  give,  within  the  limits  assigned  to  this  paper,  the 
details  of  a  sufficient  number  of  cases  to  show  the  grounds  for 
my  conclusions.  Nor  is  this  at  all  necessary;  because,  by 
grouping  together  in  a  tabular  form  the  symptoms  I  have  ob- 
served in  a  large  number  of  trials  to  follow  each  form  of  appli- 
tion,  the  whole  will  rest  upon  the  same  authority  as  if  every 
case  had  been  separately  reported  in  full ;  and  that  when  the 
general  mode  of  experimenting  is  explained,  and  particular 
directions  given  for  placing  the  respective  magnetic  poles,  any 
one  who  desires  to  repeat  the  observations  has  the  data  for  so 
doing.  Still,  it  may  not  be  out  of  place  to  relate  very  briefly 
a  few  cases,  as  examples,  to  show  that  magnetism,  being  applied 
in  an  abnormally  sensitive  state  of  the  system,  manifests  its 
effects  more  quickly  and  obviously  than  in  a  condition  of 
health. 

Ex,perimenia  upon  Human  Bemgs, — 1.  Mr.  J.  R.,  a  gentleman 
of  rather  delicate  organization,  had  neuralgia  in  the  upper  part 
of  one  side  of  his  face.  I  applied  the  northward  (— )  pole  of  a 
small  bar  magnet,  not  quite  capable  of  lifting  half  an  ounce 
with  one  pole,  for  a  few  seconds,  over  the  painful  place.  In 
about  ten  minutes  he  said  the  pain  was  increased  and  more 
localized.  I  then  applied  the  southward  (+)  pole  in  the  same 
way,  and  in  a  few  minutes  he  said  the  pain  had  nearly  ceased. 
This  gentleman  expected  to  be  relieved  by  the  first  application. 

2.  Mr.M.,  a  strong,  unimaginative  man,  had  facial  neuralgia 
of  malarial  origin.  I  applied  the  —  pole  of  the  same  small 
magnet  last  described  over  the  seat  of  pain  for  about  one  minute. 
In  five  minutes  he  complained  of  the  pain  being  worse.  I  then 
made  an  application  of  the  +  pole,  and  in  less  than  a  minute 
the  pain  almost  subsided.  After  about  an  hour  there  was  a 
recurrence  of  pain  for  a  short  time,  but  much  lessened  in  in- 
tensity. This  person,  also,  was  led  to  expect  relief  by  the  first 
form  of  application.  (I  have  repeated  the  above  experiments 
on  myself,  with  similar  results.) 

3.  Mrs.  S.,  a  lady  of  remarkable  sensitiveness,  but  great 
self-control,  was  suffering  from  excruciating  neuralgia  of  the 
nerves  passing  out  of  the  left  side  of  the  pelvis.  The  day 
before  I  had  injected  subcntaneously,  near  the  painful  place, 
one-fourth  of  a  grain  of  sulphate  of  morphia,  with  the  effect  to 
produce  very  great  depression  of  the  vital  powers,  but  not  to 
relieve  the  pain,  which  continued  to  be  felt  during  the  semi- 
consciousness that  followed.  On  this  occasion,  without  any 
knowledge  on  the  part  of  the  lady  of  what  I  was  doing,  I 
passed  slowly,  for  about  ten  seconds,  over  the  upper  third  of  the 
thigh,  the  —  pole  of  a  strongly  magnetized  steel  rod,  4  in. 
long  by  one-third  of  an  inch  diameter.  The  effect  was  sur- 
prising and  alarming.  The  pain  ^shifted  its  position,  became 
more  diffbsed  and  higher  up,  but  was  not  relieved.  A  kind  of 
stupor  intervened,  her  respiration  was  oppressed,  a  death -like 
pallor  overspread  her  countenance,  her  features  became  con- 
tracted, her  eyes  sunken  and  half-dosed,  the  heart  acted  feebly, 
and  the  surface  of  the  body  was  cool  and  covered  by  clammy 
perspiration.  The  depressing  effect  much  resembled  the  action 
of  morphia  on  the  previous  day,  but  was  even  greater.  All 
these  symptoms  were  manifested  within  a  few  minutes.  After 
waiting  about  fifteen  minutes  I  applied  the  other  pole — the 
+  one — for  the  same  length  of  time  to  a  spot  a  little  below 
the  hip-jointy  and  in  a  short  time  new  symptoms  were  mani- 
fested. The  pain  was  apparentiy  increased  and  more  localized,  , 
the  extremities  remained  cool,  but  the  perspiration  was  checked, 
the  breathing  was  deeper,  the  eyes  doeed  naturally,  and  all  the 
signs  of  depression  began  to  vanish. 

In  the  above  instances  of  disease,  the  real  action  of  the 
magnetic  force  on  the  economy  is  not,  probably,  any  greater 
or  more  speedy  than  in  health  ;  but  when  the  equiUbnam  of 
the  vital  forces  has  already  been  disturbed,  there  would  seem 
to  be  less  resistance  offered  than  when  the  perfect  balance  exists. 
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FerertiielcM,  a  careful  iiiq>ection  of  the  groaps  of  sjmptoms  or 

in  the  fnljoiBed  table,  itAm^  are  (ho^  capable  of  being  produced  eUeHf  bgr  ifta 

^  magnetism  when  applied  to  Ute  body  in  health,  win  abow  .  tivoog^  that,  ob  the 

that  there  it  hardly  a  fbnetion  of  aaj  oigan  that  la  not  more  of  P^yehjlogieal  Med 


afnicaia  to  he  ohaervaUe 


— The  (American)  Jamrmat 


▲DDTnOHB  TO  THE  ME9A0XBIE  OF  THE  ZOGUMJCAL  OABDKHS^ 

Fr<ym  June  IZth  to  ISth,  1870. 


1  Ooetpttal  JJiaid  (CyelodiM  ooeq»tatu)*     .. 

2  AiutnliM  Saend  IWms  (Hna  •triettpomis) 

2  BhA  aad  White  G«Me  (Aaacranai 

1  B«T«a  (Conria  Coras)  

1  Lemier  Fftioon  (Fsleo  Tenwtiii) • 

3  Hybrid  Foxes  (between  C.  ergentoiiu  (^  and  C. 

Ynlpee)    

1  Hieobee  Pfgeon  (Cokeiuw  Nieoberioa)    

1  And— lea  Monkey  (Maeaeae  leoniiwie)  ^   

1  FhOeaioodia  Antelope  (Cephalopbns  MaxweUii) 

1  Maoaqne  Monkey  (Meceons  cyncoiolgns)  $    

1  MeaedGooeeCBeniicUjabete)  

1  Cheetmit-breaetod  Dock  (Anae  pnnetate) 

1  White  Qoehawk  (Axtor  Jfcftm  Hx^lendhe)     

1  Short-eeied  Fbelanfer  (FheJengiete  earina) 

1  Oieat  Blue  KaagacDO  (Maeiopae  ogealeeeene>* 

ILeoertine  Snake  (Ccdoealtie  lAOfltttna) 

1  Vipeiiae  Snake  (Tropidonofcaa  Tipetinus) 

2  Hone-aboe  Snakes  (Zamenia  hippoeiepis)     

1  Hooded  Snake  (Coronena  OQoillata)    

2  Oedlated  Skinks  (Gongylna  ooeUairia) 

8  Skinks  (Hetenmoelea)*    

1  Faa-fooied  Geeko  (P^odaefcylns  gecko) 

8  Aldrovand's  lizards  (Flestioden  anntnm)   

1  Jeleraag  Sqoiml  (Scinnis  bicolor) 

8  Honed  lizards  (Phrynosoma  cornntom)  

2  Peba  Armadillos  (Dasypns  Peba)   

1  l^malated  Monkey  (Cereooebns  Innnlates)    

5  North  Afrioan  JaokaJs  (Caais  antbos)    

4  Blaok-breasted  Peewits  (Saroiophonis  peotoraUs) 

2  Common  Chameleons  (Chameleon  Tnlgaris)  

1  Sqoirrel  Monk^  (Callithriz  soinrens) 

1  Blaok-faosd  Kangaroo  (Maoropns  mebmops) 

6  BsRed^tailed  Pheasants  (Phasiairas  myesii)    ... 

2  Fnrple  Kaleegos  (Enplooamns  Horsfieldii)    

8  Blaok'baoked  Kaleegos  (Enplooamns  melanotas) 
1  Yellow-billed  Dock  (Anas  scanthorbynchns) 


Korth  Anattalia 
Aaetnl 

BriiMh 
Algeria 

Siem 

IncUa    •• 

Anstralia 

Ditto 

Ditto 

New  Soath  Wales 

QBMBgkmd 

Afriea  

North  Africa   

North- West  Afiioa 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

India 

Indiaaola,  Texas ... 

Bnenos  Ayiee 

West  Africa 

Anstralia 

North  Africa    

The  Amazons  


Fkeeeated  by  the  Bar 


•  J.H. 

jnn  ,Kn,,F,ZJa. 


Bon  in  the 
jlbfahedimtha 
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,  rrasantsd  by  Jcha  Beeves^  £■«.,  FJE.a 

'  Ditto 

'  Purchased 

Ditto 

Ditto. 

[Ditto 

.Ditto ^ 

I  Ditto 

(Ditto 

I  Ditto 

i  Ditto 

i  Ditto 

Ditto ^ 

Ditto ; 

Ditto 

Pnrehased 

Presented  by  the  Ber.  L.  QlyBn   

Presented  by  Mrs.  Maokiiilay  

Pteeented  by  F.  Yaa  ZeUec,  Esq. 

Born  in  the  Ghtfdens  

PorchaBed 

Ditto. 

Presented  by  C.  W.  NewaU,  Esq. 

Bom  in  the  Menagerie 

Hatched  in  the  Gardens 

Ditto. 

Ditto. 

Ditto. 


\ 


I 


lAwnPond. 


Ditto 
Ditto 
Ditto 
IXtto 
Ditto 
Ditto 
Ditto 
SmaU 


Mammal  House 


Monkoy-'h^'aee. 
Ciret  Cats'  Honse. 
Western  Aviary 
Beptile-honae. 
Monkey-  boose. 


Ditto 
Ditto 
Bound  Pond. 


i  Male. 


9  Femato. 


A  LABOBATOBY  OF  EXPEBIMENTAL  BESEABGH. 

BY  FB0FEB80B  ALBBBT  B.  LXED8. 

INE  of  the  .most  important  servicea  rendered  by  the 
great  Swedish  chemist  to  bis  beloved  science  was 
that  he  freed  it  from  its  previoaBlj-attendant  mys- 
tery and  dlBoomfort — its  dirt  and  gloom.  The  cold 
ontbnildings  and  damp  stone  floors,  hitherto  thought  proper 
for  destraotire  acids  and  noxious  vapours  and  dangerous  fur- 
nace-fires, were  too  unwholesome  to  be  endured  through  the 
protracted  severities  of  a  Swedish  winter;  and  so  Berzelius 
oarriod  his  crucibles  into  comfortable  rooms  in  his  own  dwell- 
ing, made  the  clumsy  furnace  yield  to  his  convenient  lamp,  and 
made  chemistry  a  science  most  cheerful  and  domestic.  Among 
Uie  young  chemists,  who  were  attracted  by  the  splendour  of 
his  discoveries  to  the  home  of  BersBelios  was  Henry  Hose. 
When,  later  in  life,  Bose  became  Professor  of  CbenuBtry  in  the 
University  of  Berlin,  he  also  deroted  two  or  three  small  rooms 
in  his  own  house,  and  admitted  to  them  a  few  students,  who 
came,  highly  reeommended  for  their  skill  and  chemical  know- 
ledge, to  work  out  analytical  methods  under  his  direction. 
Among  them,  and  for  sereral  years  his  assistant,  was  Dr.  Fin- 
kener,  reoenUy  appointed  Professor  of  the  Berg  Schule  in 
Berlin.    This  Berg  Sohule  occupies  the  Old  Bourse,  and  the 


*  If  aTflr  Frerionily  Bzhibited. 

chemical  laboratory  is  the  laxge  hall  in  which  the  bankers  of 
Berlin  were  wont  to  assemble  before  their  present  magnificent 
Bourse  upon  the  opposite  side  of  the  Spree  was  erected.  The 
assiduity,  care,  and  ingenuity  which  Dr.  Finkener  hns  diaplajed 
in  the  last,  the  sixth,  and  in  former  editions  of  Bose's  great 
work  on  Analytical  Chemistry,  has  given  him  a  familiarity  with 
analytical  processes  which  has  rendered  him  deservedly  success- 
ful and  popular  as  a  teacher.  To  an  American,  the  fees  in  l^e 
Institution  appear  incredibly  small.  For  the  daily  use  of  the 
laboratory  for  five  months,  including  gas,  chomicals,  and  appa- 
ratus, the  charge  is  twenty  thalers  (about  twenty  dollars  in 
currency  at  the  present  time).  Nor  is  this  economy  obtained 
at  the  sacrifice  of  those  facilities  which  the  student  may  reason- 
ably expect  in  the  present  advanced  state  of  chemical  science. 
One  or  two  agate  mortars,  a  couple  of  steel  mortars,  the  oork- 
borers,  files,  and  other  simple  tools,  the  sand  and  water  baths, 
d^c,  are  the  property  and  for  the  use  of  all.  The  students  en- 
force the  police  regulations,  and  keep  the  laboratory  in  order. 
The  apparatus  for  the  evolution  of  sulphuretted  hydrogen,  car- 
bonic acid,  and  hydrogen  is  arranged  by  an  assistant ;  and  the 
time  of  the  student  is  not  consumed  in  preparing  these  C(m- 
trivances  for  himself:  the  same  remark  applies  to  the  apparatus 
for  the  manufacture  of  chlorine,  hydrofluoric  acid,  the  determi- 
nation of  carbonic  acid,  nitrogen,  Ac.;  to  the  burettes  and 
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and  standard  solntionB  for  yolnmetric  aaaljiis.  In  d^k-room 
the  stadent  is  limited,  though  not  hampered  for  want  of  space. 
Of  hood-TOom  there  is  more  than  sufficient  for  all  the  ef«pora- 
tions  and  operations  detrimental  to  health,  which  the  stadenta 
are  likely  ftt  any  one  time  to  he  carrying  on.  How  ^fUsrent 
from  one  of  the  largest  of  onr  American  lahoratoriee,  where  the 
regular  charges  are  100  dollars  per  term,  and  the  incidental 
amount  to  a  yery  considerable  sum.  Each  student  is  required 
to  consume  time  and  money  in  constructing  a  sulphuretted 
hydrogen,  carbonic  hydrogen,  and  other  apparatus  for  himself; 
and,  without  he  consumes  more  of  both  than  most  can  afford, 
his  apparatus,  when  completed,  is  inadequate  to  accomplish 
nice  work  or  obtain  accurate  results.  In  respect  to  size  and 
completeness,  the  laboratory  of  the  Berg  Schule  at  Berlin  is 
much  superior  to  that  of  the  Mining  School  at  Freiburg,  now, 
and  for  many  years  past,  under  the  direction  of  Professor 
Sheerer :  the  rooms  are  small,  dark,  and  ill-pro?ided  with  gas 
and  apparatus. 

Since  the  calamities  which  have  fallea  upon  the  kingdom  of 
Saxony,  the  places  of  such  as  Breithaupt  and  his  illustrious 
co-labourers  haye  not  been  filled  by  men  of  equal  renown ;  and 
the  ancient  glory  of  the  Institution  is  departing.     The  student 
still  goes  to  see  the  great  cabinet  of  minerals  accumulated  by 
the  father  of  Geology  and  his  successor,  and  still  may  obtain 
excellent  practical  instruction  in  the  determination  of  minerals. 
Here,  as  at  some  other  places  in  Europe,  and  in  our  own  country, 
where  mineralogy  is  successfully  taught,  fragments  of  crystals 
are  put  into  the  hands  of  students,  and  they  are  expected,  under 
the  eye  of  the  teacher,  to  determine  their  hardness,  clearage, 
s^nd  crystalline  form.    Their  attention  is  directed  to  the  pecu- 
liarities of  surface  condition,  optical  properties,  Ac. ;  and  they 
are  taught  to  substitute  critical  examination  for  sloyenly  guess- 
work.   The  fiery  enthusiasm  with  which  the  old  Professor  of 
Metallurgy  performs  his  duties  still  attracts  students,  who  haye 
finished  their  studies  at  other  schools,  to  Freiburg  for  this 
special  course ;  and  nothing,  certainly,  can  be  more  gratifying 
than  the  zeal  with   which  the  lynx  eyes   of  the  professor 
follow  the  assay  from  the  incipient  stages  of  the  preparation, 
through  the  blazing  furnace,  to  the  triumphant  moment  when 
the  button  emerges  into  yiew.    The  metallurgical  apartment  at 
the  Ecole  des  Mines  in  Paris  is  more  imposing  in  appearance : 
with  its  practical  working  I  am  not  so  well  acquainted.    The 
Free  Laboratory  in  the  Jardin  des  Flantes  is  adapted  only  to 
elementary  work  ;  that  at  the  Ecole  Oentrale  is  dirty  and  dismal; 
and  that  of  the  Sorbonne,  which  was  erected  at  about  the 
same  time  as  the  great  Frederick  Wilhelm   Laboratories  at 
Bonn  and  Berlin,  is  not  comparable  to  either  in  size,  elegance, 
and  completeness.     In  the  latter  of  these  two  noble  edifices, 
the  beautiful  lecture-room  is  proyided  with  a  special  laboratory 
for  the  preparation  of  lecture  experiments,  and  also  a  museum 
of  such  minerals,  apparatus,  models,  and  metallurgical   and 
industrial  products  as  are  useful  in  demonstration  or  illustra- 
tion.    Between  the  spacious  apartments  for  qualitatiye  and 
quantitatiye  analysis,  there  is  a  room  deyoted  to  the  prepara- 
tion of  reagents.    There  are  also  separate  apartments  set  aside 
for  metallurgic  and  pharmaceutical  processes,  weighing-rooms, 
a  Hbrary,  a  room  for  organic  analysis,  and  one  for  students 
engaged  in  original  investigatioB. 

There  is  no  proyision,  howeyer,  for  the  prosecution  of  re« 
searches  in  physics,  and  but  scanty  accommodations  to  workers 
in  physiology.  Professor  Magnus,  of  the  Uniyersity  of  Berlin, 
has  deyoted  a  few  rooms  in  his  dwelling  to  physical  research ; 
and,  while  I  was  engaged  there,  three  other  students  were  pre- 
sent — one  occupied  by  an  inyestigation  in  acoustics,  another  in 
polarized  light,  and  a  third  in  the  measurement  of  crystals  of 
reoently-discoyered  chemical  compounds.  A  laboratory  of 
physios  is  greatly  needed  at  the  present  time  in  onr  own  coun- 
try. The  teachers  of  natural  philosophy  in  our  colleges  have 
little  opportunity  for  fitting  themselyes  by  a  course  of  special 
training  for  their  duties,  and  are  seldom  able  to  make  or  im- 
proye  their  apparatus,  or  to  enter  with  success  into  experi- 


mental research.  A .  chemist  is  able  to  effect  little  who  has 
not  acquired,  by  years  of  practice,  skill  in  the  conduct  of 
analyses..  So,  too,  other  things  beings  being  equal,  he  will  be 
the  most  successful  physicist  who  is  the  best  mechanician.  In 
such  an  institution  the  mechanical  ought  to  adyance  with  the 
mathematical  education ;  and,  while  the  pupil  is  studying  men- 
suration, he  might  be  mastering  the  turning-lathe;  and,  while 
applying  calculus  to  optics,  in  grinding  and  mounting  a  lens. 
We  do  not  advocate  such  an  education  only  for  those  who 
design  to  be  physicists  by  profession,  but  regard  it  as  best 
adapted  to  deyelop  many  minds,  and  to  bring  forth  a  kind  of 
talent  eminently  useful  Where  shall  the  ciyil  engineer,  the 
miner,  or  the  architect  get  such  an  education  at  praseatP  Yet^ 
to  all  these  men,  the  ability  to  construct  as  well  as  to  plan  a 
house,  machine,  or  engine,  would  be  of  inestimaUe  yalae. 
Moreoyer,  a  long  course  of  theoretical  instruction  alone  is  diy, 
and  oftentimes  didieartening,  especially  to  those  who,  with  great 
natiye  ingenuity  and  mechanical  skill,  have  little  facility  in 
mathematics.  Such  a  physical  laboratory  should  haye  a  car- 
penter's shop,  with  tools  for  all  kinds  of  joinery  and  turning ; 
a  machine-room,  with  furnace,  bellows,  anyils,  yioes,  lathes^ 
&c.,  and  a  room  for  finishing  apparatus  and  the  nicer  kinds  of 
work.  Under  the  conduct  of  skilled  mechanics,  the  students 
might  be  taught  to  make  the  apparatus  requisite  to  demon- 
strate the  principles  of  natural  philosophy;  and,  when  they 
were  prepared  to  undertake  researches  of  their  own,  or  to  take 
their  degrees  as  engineers,  they  would  be  able  to  cope  with  the 
practical  matters  which  would  occupy  their  time  and  energies* 
Besides  the  workshops,  there  should  be  separate  rooms  in  a 
laboratory  of  this  description,  deyoted  to  rescwrohes  in  heat  and 
optics,  including  spectrum  analysis,  photometry,  microscopy, 
and  crystallography ;  to  acoustics,  electricity,  and  magnetism, 
and  to  the  problems  of  engineering.  We  belieye  that  there  are 
many  young  men  to  whom  an  education  of  this  kind  would 
proye  more  attractiye  than  any  now  obtainable,  and  that  the 
practicable  benefits,  as  well  as  the  scientific  results,  of  such  an 
institution,  would  be  yery  g^eat. — Jov/mal  of  the  Frcmklia 
InsHtuU. 


ON  AN  EARLY  TELESCOPE  MADE  BY  GIUSEPPE 

CAMPANI.  OF  BOMB. 

BY  JOHir  WILLIAIIS,  ASSISTANT  SECRETARY   TO    THE    ROYAL 

ASTROKOanCAL  SOCIETY. 

|T  the  sale  of  the  late  Dr.  Lee*s  instruments,  a  few 
weeks  since,  I  purchased  an  Italian  telescope,  which, 
appearing  to  be  of  considerable  interest  as  an  ex* 
ample  of  an  early  instrument  by  a  then  eminent 
maker,  I  trust  I  may  be  excused  calling  attention  to  it. 

On  examination  I  found  it  to  be  one  constraot«d  by  the 
celebrated  Joseph  Oampani  of  Borne,  who  was  considered  as 
the  best  maker  of  telescopes  of  his  day.  Thus  we  find  Cassini 
and  other  eminent  astronomers  of  that  time  employing  instru- 
ments made  by  Campani  in  their  astronomical  researches. 

I  haye  been  unable  to  find  any  satisfactory  biographical 
account  of  this  able  artist,  and  can  only  ascertain  that  he 
flourished  about  the  middle  of  the  seyenteenth  century. 

Weidler,  in  his  Eisiotia  AsironomuB,  4to.,  1741,  speaks  yery 
highly  of  Joseph  Oampani,  and  partiQularly  notices  his  obser* 
yations  of  Saturn  and  Jupiter,  as  well  as  his  excellence  as  a 
maker  of  telescopes.  As  Uie  quotation  from  Weidler  is  rather 
long,  and  is  in  Latin,  I  shall  content  myself  with  the  summary 
of  his  statement  by  Dr.  Long,  as  giyen  in  his  Treatise  on 
Aetronom/^  4to.,  1785.  His  words  are,  "  About  this  time  also 
(1641)  Joseph  Oampani  at  Bome  I4>plied  himself  to  the  grind- 
ing of  glasses  for  long  telescopes,  which  far  excelled  all  others 
of  that  time.  Through  the  munificence  of  Louis  XIV.  Oassini 
had  some  made  by  this  artist  of  100  and  200  palms.  Oam- 
pani saw  the  shadow  of  Saturn's  ring  upon  his  body,  as  also 
his  zones  or  obscure  belts,  and  detected  the  shadows  of  Jupiter's 
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satellites  in  passing  over  his  body.  It  was  with  one  of  Cam- 
pani's  telescopes  that  Cassini  first  Saw  all  the  satellites  of 
Satarn."  Weidier  adds,  "Longiora  qnidem  telesoopia  Cam- 
panas  paaoa  fabricayit,  in  qaibos,  pro  ooloribas  aroeodis,  tria 
yitra  ooalaria  adhibaisse  dicitnr ;  attamen  etiam  breriora  qnsd 
composnit,  15,  20,  30  pedes  longa,  singolari  perfectione  pnedita 
erant,  nt  oeteris  similibns  antecdlerent."  Whidi  may  be  ren- 
dered, "  Campani  also  made  a  few  longer  telescopes,  in  which 
to  neutralise  colonr,  he  is  said  to  have  applied  three  glasses  in 
the  eyepiece;  and  the  shorter  telescopes  made  by  him  of  15  jft., 
20  ft.,  and  30  ft.  in  length,  were  of  snch  extraordinary  perfec- 
tion that  they  greatly  surpassed  all  others  of  the  same  kind." 
It  is  also  stated  that  "  the  Boyal  Academy  (of  France)  are 
said  to  have  had  excellent  telescope  glasses  of  this  artist's 
making  which  were  of  200  ft.  and  300  ft.  focus,  and  magnified 
four  or  fiye  hundred  times."  In  the  Speculum  HcMrhoellianum, 
Admiral  Smyth  mentions  this  yery  instrument  as  "  an  old  one 
deserving  notice  for  its  respectable  age  and  its  tolerable  per- 
formance." 

The  telescope  to  which  your  attention  is  now  called  is  one 
of  the  shorter  ones  fabricated  by  this  excellent  maker,  it  being 
but  from  9  to  10  ft.  in  length.  The  object-glass  is  2  in.  in 
diameter,  reduced  by  a  diaphragm  to  l^in.  and  is  ^in.  in 
thickness,  on  it  is  written  with  a  diamond,  **  Giuseppe  Cam- 
pani in  Boma,"  and  the  glass  of  which  it  is  composed  is  of 
excellent  quality.  The  eye-piece  consists  of  three  plano-convex 
lenses,  the  glass  of  which  is  of  equally  good  quality,  that 
nearest  the  eye  being  fixed  and  the  other  two  reversible.  There 
are  inscriptions  in  Italian  relating  to  these  glasses,  one  of 
which  reads  as  follows — **  Quando  qnesta  parte  sta  dentro  al 
canndlo  si  vede  Foggetto  piu  ohiaro,"  i.e,,  when  this  part  is 
placed  within  the  tube  the  object  is  seen  clearer.  The  second 
is  in  the  same  words,  excepting  that  "piu  grande"  occurs 
instead  of  "  pin  chiaro,"  implying  that  the  power  is  increased. 
One  of  the  -Fellows  of  the  Society  (Mr.  Backingham),  who  is 
well  acquainted  with  telescopes,  has  tested  these  powers,  and 
estimates  the  lower  one  at  about  20  and  the  higher  at  25  times. 
Upon  taking  this  portion  of  the  eye-piece  away  altogether,  the 
telescope  becomes  an  astronomical  one,  and  is  much  increased 
both  in  power  and  clearness.  There  is  also  on  the  eye-piece  a 
nearly  obliterated  inscription,  evidently  relating  to  its  use  for 
astronomical  purposes,  together  with  the  letters  PALI.  XII., 
which  appear  to  refer  to  the  focal  length  as  being  12  Palms.  The 
Boman  Palm  is  about  9  inches.  This  would  give  9  feet  as  the 
focal  length,  which  closely  approximates  to  the  truth.  The 
case  is  composed  of  nine  tubes  formed  of  vellum,  which  are  re- 
markably strong  and  light,  the  whole  weight  being  but  2  lb.  11  oz. 
These  tubes  draw  out  in  a  manner  similar  to  that  employed  in 
telescopes  of  the  present  day.  When  closed  it  is  about  2  ft. 
in  length,  but  draws  out  to  about  9ft.  when  in  focus.  The 
workmanship  of  the  whole  is  exeeedtngly  good. 

When  it  came  into  my  hands  it  had  evidently  not  been 
drawn  out  for  many  years,  and  I  had  great  difficulty  in  ex- 
tending it  to  its  fall  length.  The  glasses  also  were  encrusted 
with  the  dirt  of  years,  and  required  careful  cleaning. 

In  the  absence  of  a  better  test,  I  turned  it  on  the  word 
**  Admiralty,"  on  the  opposite  side  of  the  quadrangle  of  this 
building  (Somerset  House),  and  was  very  favourably  impressed 
with  the  sharpness  of  its  definition  and  the  flatness  of  the  field. 
I  have  since  viewed  the  moon  through  it;  and,  considering  the 
low  power,  was  much  gratified,  and,  indeed,  surprised,  at  the 
excellence  of  its  performance ;  the  lunar  craters  appearing,  with 
all  the  powers,  sharp  and  well  defined,  and  the  ragged  edge 
very  beautifully  shown.  The  field  of  view  is,  however,  small, 
and  the  instrument  rather  troublesome  to  use  on  account  of  its 
length,  as,  unless  very  carefully  handled  and  adjusted,  the 
flexure  occasioned  by  the  want  of  suitable  support  interferes 
somewhat  with  its  efficiency.  With  the  requisite  care,  how- 
ever, it  acts  very  fairly,  and  I  have  no  doubt,  if  properly 
mounted,  its  performance  would  be  very  satisfactory. — Monthly 
Notices, 


CYPBIPEDIUM  LOWII. 

|HE  beautiful  Cypripedium  LoxciU  of  which  a  woodcut 
figure  is  annexed,  was  introduced  from  Borneo  by 
Hugh  Low,  Esq.,  to  the  Clapton  Nursery,  about 
1846,  and  was  described  in  1817  by  Dr.  Lindley, 
from  specimens  which  bloomed  in  the  garden  of  A.  Kenrich, 
Esq.,  of  West  Bromwich.  In  its  native  habitats  it  was  found 
growing  on  high  trees  in  thick  jungle,  and  bearing  its  flowers 
in  April  and  May.  Our  figure  was  prepared  from  specimens 
which  bloomed  in  the  nursery  of  Messrs.  Yeitch  &  Sons  last 
February. 

Cypripedium  Lowii  is  a  stove  herb,  with  leathery,  oUong- 
lignlate,  obtuse,  emarginate,  yellowish-green  leaves.  The  scape 
is  downy,  and  of  a  dull  purple,  and  bears  usually  three  or  four 
flowers,  though  it  would  appear  from  Dr.  Lindley's  description 
that  as  many  as  eight  are  sometimes  produced.  The  dorsal 
sepal  is  downy  outside,  dull  pale  green  within ;  the  petals  are 
spathnlate,  twice  as  long  as  the  lip,  green,  marked  with  distinct 
brown  purple  spots  on  the  lower  half,  wholly  dull  purple  above, 
the  margin  ciliated ;  and  the  lip  is  smooth  and  shining,  of  a  dull 
brown,  with  a  purplish  tinge,  bluntly  oblong,  notched  in  front, 
and  having  two  bluntish  ascending  lobes,  and  behind  each  a  tri- 
angular tooth.  The  sterile  stamen  is  obcordate,  with  a  trian- 
gular tooth  in  the  apical  sinus,  and  a  central  horn  at  the  oppo- 
site end,  both  the  horn  and  the  edge  bristling  with  purple  hairs. 

This  species  has  been  introduoed  in  large  quantities  during 
the  last  few  years,  but  it  is  somewhat  difficult  to  establish  and 
consequently  will  never  become  over  abundant.  Nor  is  it, 
indeed,  a  matter  of  wonder  that  so  many  of  these  plants  refuse 
to  grow,  if  we  take  into  consideration  the  great  length  of  the 
journey,  and  the  excessive  heat  of  the  latitudes  through  which 
they  have  to  travel,  for  as  they  have  no  pseudobulbs  to  act  as 
storehouses  of  nourishment,  the  roots  and  leaves  are  in  most 
instances  dried  up  to  such  an  extent  that  very  little  vitality 
remains  in  them  by  the  time  they  reach  this  country.  Hence, 
on  opening  the  boxes,  death  is  too  often  found  to  reign  supreme, 
though  occasionally,  to  the  great  delight  of  lovers  of  this  beau- 
tiftil  species,  a  consignment  arrives  in  excellent  condition. 

When  first  taken  in  hand,  the  plants  should  be  placed  in 
moderate  heat,  and  in  a  moist  atmosphere,  very  little  water 
being  given,  and  great  care  being  taken  that  none  is  allowed 
to  remain  in  the  heart  of  the  plant.  After  they  are  established, 
a  liberal  supply  of  water  may  be  given,  both  from  watering- 
pot  and  syringe.  The  temperature  of  the  East  Indian  house 
will  be  necessary.  The  soil  should  be  fibrous  peat  and 
sphagnum  moss,  in  equal  proportions,  adding  a  little  silver- 
sand,  and  some  small  pieces  of  charcoal.  It  is  of  the  utmost 
importance  always  to  drain  well. — Tlie  Florist  and  Pomologiti. 


BECBNT  ADVANCES  IN  ELECTBIO  SCIENCE. 

BY  C.  WIDEKAKN. 

Ney   Electric  Battery. 

|HIS  battery  is  composed  of  a  vessel  containing  hy* 
drochlorate  of  ammonia  in  saturated  solution  with- 
an  amalgamated  zinc-plate  planged  therein ;  also  a 
porous  cup  filled  with  carbonate  of  copper,  having  a 
copper  plate  plunged  into  it. 

This  new  battery  can  be  established  at  litUe  cost ;  and,  in 
order  to  maintain  its  power,  it  needs  only  a  few  pieces  of  sai 
ammonia  added  from  time  to  time. 

The  carbonate  of  copper  is  insoluble  in  the  solution  of 
hy drochlorate  of  ammonia;  but,  in  closing  the  circuit,  the 
hydrochlorate  of  ammonia  decomposes  into  hydrochloric  add* 
and  ammonia,  the  first  going  to  the  zinc  pole  and  the  other  to 
the  copper  pole ;  the  carbonate  of  copper  becomes  then  soluUe,. 
and  its  solubility  produces  a  secondary  current  of  the  power  of^ 
a  Daniell's  battery. 
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For  militarj  telegraphic  parposH,  in  order  to  render  this 
batterj  traoHporUble,  the  8olati6D  of  sal  fttomonia  can  be 
replaced  by  sand  impregaated  with  the  same  solation. 

Deuo's  New  Electric  Battery. — This  »erj  simple  batteiy  has 
been  qnite  lately  adopted  by  the  Belgian  telegraphic  admiaii- 
tration  to  work  on  an  important  line.  It  conaiats  in  a  cylindrio 
veuel,  divided  into  two  parte  by  ineaiu  of  a  piece  of  gas  carbon. 
In  one  of  the  paitii  a  miitnre  of  pnlrerized  bsI  ammonia  and 
colw  ie  placed,  and  in  the  other  part  a  zinc  plate. 

This  battery  ie  set  in  operation  by  adding  pare  water  to  the 
two  compartmenta.  The  zinc  deoomposee  the  aromoniacal 
eolation  to  form  chloride  of  zinc.  The  poaitiTe  pole  corre- 
aponda  to  the  graphite  blade,  and  the  negatife  to  the  sac 
blade. 

This  battery  ie  more  powerful  than  the  aolphate  of  copper 


Secondary  Battery  of  Qcuton  Plaule, — When  the  two  metallic 
plates  which  have  been  used  to  deoompote  water  by  a  battery 
are  joined  together  by  a  condactor,  a  secondary  carrcnt  ia 
obtained,  called  the  corrent  of  polarizatioa. 

The  intensity  of  this  carrent  *ariea  according  to  the  sab- 
stance  of  whbh  the  plates  are  made,  and  its  maximom  action 
takes  plaoe  when  leaden  plates  are  used. 

Tbia  last  property  has  been  discovered  by  Mr.  Qaston  Flant^ 
who  has  oonstraated  a  battery  in  which  he  takes  advantage  of 
this  polarization  carrent. 

A  gatta-parcha  cap,  of  a  parallelopipedic  form,  contains  six 
lead  plates,  separated  from  each  other  by  a  free  apace,  and  the 
even-Dombered  plates  are  pat  into  oommanication  with  one  of 
the  coadDctors,  and  the  odd-nnmbered  plates  with  the  other 
conductor.  The  gutta-percha  cap  conttuns  water  acidalated 
by  Bulphnric  acid. 
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la  attaching  to  tbe  tiro  condncton  the  rheophorei  of  a  small 
Hansen  battery,  the  cnrrent  passes  through  the  aeidnlated 
water  and  deeompoees  it.  The  positiTe  leaden  blades,  where  the 
oxygen  is  sent^  are  very  soon  eoated  with  binozide  of  lead.  This 
latter  having  a  great  tendency  to  decompose  water  by  its  avidiiy 
for  hydrogen,  which  action  is  the  rererse  of  the  eleelrolytic 
action,  it  happens  then  Teiy  soon  that  the  decomposition  of 
the  water  into  its  two  elements,  hydrogen  and  oxygen,  wases 
rery  rapidly. 

Then,  suppressing  the  Bnasen  battery,  and  rejoining  the flOB- 
dactors  to  which  the  two  systems  of  lead  blades 
a  cnrrent  of  a  larger  intensity  than  the  one  foiuwgly 
obtained. 

In  osing  two  lead  electrodes  having  a  doable  suftee  «f  2 
gqaare  mHres,  Mr.  Plants  has  obtained  similar  resnlts  to' 
prodaced  by  70  Bonsen  caps  of  8  in.  in  height. 

With  the  six  leaden  blades  (havii^  a  disoenaon 
20  to  22  centimHres)  of  the  battay  we  kasM  jnafc  deseribed,  a 
large  steel  knitting-needle  is  iiiJtii  ^Itaring  this 
current  passed  through  it. 

To  obtain  results  of  qoanliiy  and  tensiaaas 
Plants  disposes  near  each  otiiar  forty  gntta^yercha 
taining  the  addalated  watei^  in  wUah  twenty  lead  plste^ahoiA 
7i  in.  square,  are  dipped.  These  Hales  are  joined,  «s  ahvps 
described,  by  even  and  odd  n  ambers,  mmd.  the  battery  is  wiafced 
as  described  to  obtain  the  resnlts  of  qaantity  ;  bat  to  sihiBin 
the  results  of  tension  a  pecaliar  MBHB^ator  is  used,  jsinbig 
together  the  lead  blades  in  the  iJhisiiwg  order : — No.  jfi  with 
3 ;  No.  4  with  5 ;  No.  6  with  7,  &c. 

In  joining  the  two  extremes,  a  current  capaUa  «f  am  enor- 
mous resistance  is  obtained,  enabling  a  platinawire  of  2  metres 
in  length  and  i  of  a  millimetre  in  diameter,  to  be  brought  to  a 
red  heat.  An  iron  wire  bums  immediately,  and  an  intense 
light  is  obtained  from  a  metallic  point  over  a  surface  of 
mercury ;  also  in  putting  in  contact  two  carbon  points. 

As  it  has  been  seen,  this  secondary  battery  is  to  the  battery 
which  charges  it  what  the  Leyden  jar  is  to  the  ordinary 
electric  machine. — Scientific  American, 


ON  THE   DESCENT   OP  GLACIERS. 


3Y    THIS    BEV.    HENRY    MOSELEY,    H.A.,  FJLS.,  CANON    OF    BRISTOL 
AND   IN8TIT.  IMF.  SC.   PARIS   COBBESP. 

In  Two  Parts. — Part  I. 

|LACIEBS  do  not  take  their  origin  in  the  highest 
Alpine  regions.  It  is  not  there  that  the  snow  chiefly 
falls,  bat  on  a  belt  girding  them  below.  This  wide 
belt  is  divided  horizontally  into  an  npper  and  lower 
part  by  the  snow-line,  at  a  height  of  A*om  3,000  to  3,800  yards. 
Above  that  line  snow  always  lies,  and  rain  rery  rarely  falls ; 
beneath  the  snow-line' the  snow  disappears  every  summer,  and 
rains  are  abundant.  It  is  from  this  belt  about  the  snow-line 
that  the  glaciers  are  seen  emerging.  They  lie  like  huge  slugs 
along  the  descending  valleys,  swelling  themselves  out  to  fill  their 
channels  where  they  are  wide,  and  thinning  themselves  to  pass 
through  the  gorges  and  narrow  places  in  them.  They  seldom 
come  down  to  a  lower  level  than  1,100  yards.  Between  this 
level  where  they  end  and  the  snow-line,  3,100  yards  high,  where 
they  begin,  they  traverse  sometimes  a  very  long  space — lying 
for  the  most  part  at  a  low  pitch.  The  resemblance  to  a  huge 
mollusk  is  kept  up  in  this,  Uiat  they  move  with  a  strange  slow 
motion,  not  altogether  unlike  that  of  sudi  an  animal.  The 
parallel  will  be  complete  if  we  conceive  the  mollusk  to  have  its 
tail  continually  renewed  as  it  withdraws  it  from  under  the  snow- 
line, and  its  head  continually  melted  away  as  it  thrusts  it  for- 
ward below  the  level  of  from  1,000  to  1,400  yards.  If  we 
farther  imagine  the  steep  sides  of  the  valley  through  which  the 
glacier  descends  to  have  similar  but  smaller  glaciers  crawling 


down  them  to  the  principal  glacier,  we  shall  nndersUnd  whai 
is  meant  by  tributary  or  seoondaiy  glaciers,  idiieh  are  thmg 
placed  in  regard  to  the  principal  ones ;  having  a  far  greater 
pitch  or  slope  than  they,  and  flowing  into  them  like  tnbutarf 
streams  to  a  rirer.  The  slope  of  a  principal  glaeur  in  often  as 
little  as  3°,  and  yet  it  may  move  wiUi  a  Tdodty  of  24  in.  a  day. 
The  slope  of  a  tributary  glacier  is  sometimes  50^,  and  it  may 
not  advance  more  than  4  or  5  in.  a  day  at  the  moet.^  Masses 
of  rock  of  different  sizes,  from  huge  bonlders  to  Btonea,  are  con- 
stantly broken  by  the  frxMt  from  the  sides  of  the  valley  of  the 
Racier,  and  are  carried  slowly  down  on  its  back  to  the  levd 
where  its  head  melts  away,  and  there  are  deposited.  Tlieae  are 
called  moraines.  They  Ee  along  the  ooome  of  the  glacier  in 
^B^r  protecting  the  ice  beneath  them  from  the  son's  raya. 
That  ice  does  not,  therefore,  melt  as  the  rest  of  the  ice  does,  aiid 
so  it  forms  a  ridge  of  ice.  A  moraine  is,  therefore,  a  ridge  ai 
standing  on  a  ridge  of  ice. 

Mflfc  of  a  glacier  is  not  a  descent  of  the  wh<de  together, 
«r  Iwdily,  fibs  ikai  of  a  block  of  stone.  There  is  an  internal 
dsaesai  of  every  particle  in  the  glacier  over  and  alongside  of 
every  other  partide.  If  a  plane  section  be  imagined  to  be  made 
acBoas  it,  the  partides  of  ice  passing  throt:^  that  cross-section 
mt  ny  given  time  amst  lie  conceived  to  be  aQ  moving  at  6^erent 
nfai,  so  as  to  be  rfiding  osnr  and  beside  one  another ;  the  par- 


tifllea  at  the  aarfaee  Moving  teter  than  those  bdow,  and  the 
particles  nasr  the  ooatee  moving  teter  than  those  at  a  distance 
fron  it,  ematly  as  the  pHtidks  af  m  stream  of  water  move. 

The  eiistenee  of  this  Mfannfid  motion  is  strikingly  seen  in 
what  is  called  the  veined  structure  of  glaciers.  This  veined 
structure  apfMBsa  first  to  have  been  described  by  M.  Guyot,  in 
the  year  1838.  The  following  is  his  account  of  it,  as  he  saw  it 
on  the  glacier  of  Gries,  which  I  translate  from  the  work  (^  M. 
Huber : — 

"  I  saw  under  my  feet  the  entire  surface  of  the  glacier  covered 
with  furrows  an  inch  or  two  vride,  cut  in  snowy  ice,  and  sepa- 
rated from  one  aiother  by  ridges  of  harder  and  more  transparent 
ice.  It  was  evident  that  the  mass  of  the  glacier  was  here 
formed  of  these  two  different  kinds  of  ice :  the  former  (that  of 
the  fnrrows)  wns  white  and  melted  more  rapidly;  the  otha 
(that  of  the  ri%es)  was  more  perfect,  crystallized,  tra^nsparent, 
and  hard.  Tkt  unequal  resistance  to  melting  of  these  two 
kinds  of  ice  was  the  obvious  cause  of  these  depressions  and  ele- 
vations. After  having  followed  them  for  several  hundreds  of 
metres,  I  reached  a  crevasse  20  or  30  ft.  wide,  which,  cutting 
the  farrows  at  right  angles,  exhibited,  down  to  the  depth  of  30 
or  40  ft.,  an  admirable  transverse  section  of  this  structure.  As 
faV  as  my  eye  could  reach,  I  saw  the  mass  of  the  glacier  com- 
posed of  layers  of  the  [opaque]  white  ice,  separated  from  one 
another  by  layers  of  the  transparent  ice,  the  whole  forming  a 
mass  as  regularly  stratified  as  certain  calcareous  rocks."  This 
is  the  veined  strnctnre  of  glaciers. 

[Canon  Moseley's  remarks  on  the  differential  motion  of 
glaciers,  with  special  reference  to  the  observations  and  experi- 
ments of  Forbes  and  TyndaU,  illustrated  by  diagrams,  will  be 
found  in  the  Philoaophical  Magazine  for  April,  1870.] 

The  efiect  of  the  difierentifkl  motion  in  eqparaUng  and  diHri- 
htUing  the  parts  of  a  glacier  has  been  shown  in  various  ways. 
The  remains  of  the  guides  lost  in  1820,  in  Dr.  Hamd's  attempt 
to  ascend  Mont  Blanc,  were  found  imbedded  in  the  ice  of  the 
Ghusier  des  Bossons  in  1863.  **  The  men  and  their  things  were 
torn  to  jneces,  and  widely  separated,  many  feet.  AH  around 
them  the  ice  was  covered  in  every  direction,  for  20  or  90  ft., 
vrith  the  hair  of  one  knapsack,  spread  over  an  area  three  ot 
four  hundred  times  greater  than  that  of  the  knapsack.  This," 
says  Mr.  Oowell,  from  whose  paper,  read  before  the  Alpine 
Club  in  April,  1864, 1  have  made  the  quotation,  **  is  not  an 
isolated  example  of  the  scattering  that  takes  place  in  or  on  a 
glacier ;  for  I  have  myself  seen  on  the  Glacier  of  Theodnle  the 


1  TIm  motion  of  the  Otaabnir,  a  tribvterj  of  tlio  Am  ghcimc. .-....-..«, 
60°.  WM  fonnd  bj  Dmot  to  be  22  mfttres  »  year,  while  tliftt  oi  the  Amt 
incaned  at  40%  wai  77  metres. 
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iemuB»  of  the  ^ndic  of  YnX  Tovrnache  seattered  orer  a  apace 
of  seTgral  aetesv'^ 

Whaterer  th»  furae  may  be  winch  caases  the  doBceat  of 
glaoiexa»  it  most  be  chiefly  expended  ia.  thia  ooxutant  di^faioe- 
meat  of  the  partides  of  tibe  ice  oyer  one  another  and  alongside 
one  another^  of  which  the  reined  stractore  afibrde  the  evidence, 
and  to  whieh  is  opposed  everywhere  thai  force  o£  resistance 
which  ii  called,  ahecmitg  force.  By  the.  property  of  ice  called 
regelationy  when  any  aarface  of  ice  so  shear^  ia  brought  into 
contaot  with  another  similar  sarface  it  unites  with  it,  so  as  to 
fona  of  the  two  one  oontinoous  mass.  This  may  be  shown  by 
experimenL  If  a  cylinder  of  ice  be  placed  in  an  apparatos 
anitable  for  the  purpose,  and  slowly  sheared  partly  across, 
the  new  snrfiuses-  continually  being  brought  ia  contact  with 
one  another  in  the  act  of  shearing  will  net  present  the  slightest 
appearance  of  separation,  the  ice  being  ihe^-e  ae  oontinnaus  as 
eJsewherey.ite  moleonles  entering  into  precisely  the  same  rela- 
tions to  one  aaather  in  their  new  positions  as  they  did  in  the 
poationa  oat  of  which  they  have  been  sheared.  ThiBK  a  slow 
displacement  of  shearing,  by  whieh  difEerent  similar  snrfaces  of 
ice  in  a  glacier  were  continually  being  brought  into  presence 
and  contact  wath-  one  another,  would  exhibit  all  the  phenomena 
of  the  motion  of  glaaier  iea. 

The  late  Princq^al  Forbes  calculated  thai  in  the  Aar  glacier 
the  sheanng  displaceaient  amounts  to  -flths  of  the  whole  dis- 
placement of  ih»  glacier.  The  sliding  displacement  of  the 
whole  glacier  bodily  on  its  bed  is,  in  comparison  with  it,  unim- 
portant as  it  regaids  the  expenditure  of  force  requisite  to  bring 
ii  about.  The  differential  motion  is  the  great  and  chao'acierietic 
phenomenon  of  the*  deseent  of  glacien«,  but  it  is  that,  in 
assigning  an.  adequate  cause  for  which,  existing  glacier  theories 
loom  to  me  most  conspiouonaly  to  have  fhiled. 

The  Swiss  philoec^her  De  Saussnre  was  the  first  to  study 
tiie  descent  of  glaciers  with  care,  and  wrote  on  it  about  sixty 
years  ago.  Ha  held  that  glaciers  slip  down  the  slopes  on 
which  they  rest  by  their  weight,  just  as  other  bodies  dip  down 
inclined  planes.  This  explanation  is  simple,  and  was  generally 
accepted  as  long  as  it  was  thought  that  glaciers  slipped  down 
bodfly  like  blocks  of  stone  would,  wi&  an  equal  motion  of  all 
their  particles ;  but  when  the  internal  motion  of  their  particles 
upon  one  another,  like  that  of  running  water,  came  to  be  dis- 
corered,  and  when  it  was  found  that  the  high-pitched  tributary 
glaciers  moved  slower  than  the  low-pitched  principal  ones,  this 
theory  was  brought  into  doubt,  for  it  was  in  direct  contradic- 
tion to  these  £EMsts. 

M.  Bendu,  the  Bishop  of  Annecy,  considered  the  descent  of 
a  glacier  to  be  so  like  that  of  a  fluid  that  it  was  impossible  to 
explain  it  otherwise  than  by  supposing  ice  actually  to  he  a  Jluid 
and  not  the  aoUd  thing  it  .seems  to  be.  He  was  the  founder  of 
the  celebrated  viscous  theory  of  the  descent  of  glaciers,  advo- 
cated with  such  remarkable  energy,  industry,  and  ability  by 
the  late  Principal  James  Forbes,  whose  various  works  on  glaciers 
have  exhausted  the  whole  field  of  observation,  and  supply  most 
of  the  facts  on  which  the  true  solution  of  the  problem,  when- 
ever it  is  arrived  at,  must  be  founded.  When,  however,  at 
another  stage  of  the  inquiry,  it  came  to  be  discovered  by 
Faraday  and  Tyndall  that  ice,  when  broken  up,  was  capable  of 
being  united  again  by  sufficient  pressure,  so  as  to  become  as 
perfectly  solid  and  homogeneous  as  it  was  before,  it  became 
evident  that  supposing  a  sufficient  pressure  to  be  exerted  on 
the  glacier,  in  the  direction  of  its  descent,  to  crush  its  substance 
through  the  contractions  and  gorges  of  its  channel,  and  over 
the  irregularities  in  its  bed,  it  would  re-form  itself  and  solidify, 
and  become  a  compact  mass  again  as  it  was  before,  when  it  had 
passed  these  obstructions.     ThiM  is  the  regelation  theory. 

At  this  stage  thcr  question  had  assumed  this  new  form — **  If 
ice  be  a  viscous  fluid,  according  to  the  viscous  theory,  is  it 
fluid  enottgh  to  descend  by  its  own  weight ;  or,  if  it  be  a  solid, 
according  to  the  regelation  Hkeorj,  is  it  litHe  enough  solid  so  to 
descend  P 
If,  instead  of  ice,  a  glacier  were  of  water,  it  wovid  obviously 


descend  by  ita  weight.  The  same  would  be  true  if  it  were  of 
oil,  or  soft  mud,  or  quicksilver,  or  probably  of  pitch ;  but  if  it 
were  of  iron,  or  of  copper,  or  of  lead,  it  would  not  descend  by 
its  weight  only,  unlese,  indeed,  these  metek  were  in  a  state 
of  fusion.  A  quii^siiver  glacier  would  descend  by  its  weight 
only  because  it  shears  easily;  a  cast-iron  one  wnnld  not, 
because  it  shears  with  difficulty.  Then  masty  thesefore,.  exist 
a  relation  between  the  shearing  fibrce:  and  the  weight  of  a 
given  volume  of  a  glacier,  so  thafe  it  may  joai  descend  by  its 
weight  only.  Now,  it  ia  possible  to  inveetigBte  mathematically 
what  that  relation  is. 

I  have  made  that  inveetigation.^  I  have  founded  it  on  this 
well-known  law  of  mechanical  philosophy,  that  **  the  aggregate 
work  of  the  forces  whieh  produce  the  displacement  of  a  body 
or  a  system  of  bodies  (hoMrever  relaied)  must  at  least  equal 
the  aggregate  work  of  the  resistances  which  oppose  that  dis- 
placement." 

The  resistances  opposed  to  the  displacement  of  a  glacier  are 
— ^Ist.  Those  which  oppose  themselves  to  the  shearing  of  one 
surface  of  ice  over  another,  which  is  continually  taking  place 
throughout  the  whole  mass  by  reason  of  the  difierential  motion. 
2ndly.  The  friction  of  the  superimposed  laminso  of  ice  upon  one. 
another,  which  is  gpreater  in  the  lower  than  the  upper.  Srdly. 
Abrasion  of  the  ice  on  tdie  bottom  and  sides  of  the  channel  of 
the  glacier.  If  it  descends  by  its  weight  only,  then  the  work  of 
its  weight  in  its  descent  through,  any  distance  must  at  least 
equal  the  sum  of  the  works  of  all  these  resistances.  It  is  of 
course  impossible  to  represent  this  relation  mathematically  ia 
respect  to  an  actual  glacier  having  a  variaifle  direction  and  an 
irregular  channel  and  slope ;  but  in  respect  to  an  imaginary 
one  having  a  constant  directbn  and  a  uniform  channel  audi 
slope,  it  is  possible.  I  have  made  that  calculation,  and  it 
results  from  it  that  the  unit  of  shear  in  ice  (that  is,  the  force 
necessary  to  make  one  square  inch  of  ice  shear  over  another 
square  inch)  must  not  be  more  than  1|  lb.  that  a  glacier  may 
descend  by  its  weight  only.  If  the  unit  of  shear  in  ice  be 
more  than  that,  then  the  glacier  cannot  descend  by  its  weight 
only  on  a  slope  like  that  of  the  Mer  de  Glace.  But  it  is  a 
great  deal  more  than  that.  It  requires  from  60  lb.  to  120  lb. 
to  shear  one  square  inch  of  ice  over  another  square  inch.  The 
ice  of  the  Mer  de  G-iace  cannot  therefore  descend  by  its  weight 
only ;  it  does  not  shear  easily  enough.  It  must  be  ice  of  about 
the  consistency  of  soft  putty  to  descend  by  its  weight  only,  for 
that  substance  shears  with  a  pressure  of  from  1^  lb.  to  31b.  per 
square  inch. 

Ice,  therefore,  if  it  be  fluid,  is  not  fluid  enough,  and  if  it  be- 
solid,  it  is  too  solid  to  descend  by  its  weight  only.  There  must 
be  some  other  force  to  help  it  down  besides  its  weight — 
certainly  forty-five  times  greater,  and  possibly  ninety  times. 
The  imaginary  case,  to  which  alone  these  calculations  apply, 
diflfors  indeed  from  the  actual  case  of  a  glacier  in  this  respect, 
that  it  is  straight  and  uniform.  But  if  its  weight  be  insufficient 
to  bring  a  glacier  down  in  a  straight  and  uniform  channel, 
much  more  will  it  be  so  to  bring  it  down  a  crooked  and  vari- 
able one.  This  result  is  directly  opposed  to  the  viscous  theory 
and  to  that  known  as  the  theory  of  regelation,  both  of  which 
attribute  the  descent  of  glaciers  to  their  weight  as  the  only 
cause.  It  reveals  the  existence  of  some  other  force.  What  is 
it  P — Lecture  delivered  before  the  Royal  Institution, 


Petrolexon  in  Iiooomotives. — ^Two  engineB  on  the  Strasbourg 
Bailway  h»ve  been  fitted  with  M.  DevUle's  fomaoefl  for  bnming 
petroleum,  and  are  employed  in  the  goods  traffic.  The  oonsnmption 
of  <ul  in  the  engines  drawing  heavy  trains  is  stated  to  have  been 
from  3i  to  5  kilogrammes  for  every  kilometre  traversed,  or  (say) 
from  8  lb.  to  12  lb.  for  every  two-thirds  of  a  mile.  The  oil  is  said  to 
have  been  very  completely  burned,  and  there  is  no  smoke,  and  con- 
sequently no  waste. 


s  T%u.  UfMff.,  H«ri  isw. 
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REVIEWS  OF   BOOKS. 

J  GuUU  io  Ou,  WesU07i  Alp»,  By  Johx  Ball,  FAS.,  iLRXA^ 
late  Fresideiit  of  the  Alpine  Clob.  New  £ditkm«  London : 
LcngmaD.     1870. 

WHATEVER  may  be  onr  opinion  of  the  nsefalDess  to  the 
nation  of  a  bodj  like  the  Alpine  Clab,  we  can  hare  no 
donbt  cf  the  ntility  of  Mr.  Ball's  excellent  handbook  to  the 
Wectern  Alpe.  Chmben  of  Alpine  heights,  who  risk  their 
Ures  and  endanger  the  happiness  of  friends  and  relatires  by 
insane  attempts  to  reach  a  monntain-peak  not  hitherto 
ascended  by  man,  are  merely  wasters  of  human  energy.  If, 
like  Tyndall,  Sanssare,  Hnxley,  or  Hamboldt,  they  endeavoured 
to  gain  a  i^rticnlar  level  above  the  sea,  with  the  object  of 
adding  to  either  physical  or  biological  knowledge,  their  pro- 
ceedings wonld  not  only  be  excusable  bat  meritorious.  But 
with  the  contemptible  aim  of  doing  a  useless  thing  because 
other  fellows  have  not  troubled  their  heads  about  it,  the  mem- 
bers of  the  Alpine  Club  are  little  better  than  amateur  acrobats ; 
and,  just  as  some  of  our  journals  would  attempt,  from 
motives  of  humanity,  to  suppress  the  Blondins  and  Leotards 
of  the  concert-hall  and  circus,  so  should  we — if  it  were  of 
avail — lift  our  voice  agaiust  the  foolish  bearers  of  the  alpen- 
stock and  ice-axe. 

But  Mr.  Ball's  book  is  not  addressed  exclusively  to  mere 
climbers.  It  is  a  work  of  importance  to  all  who  contemplate  a 
tour  in  the  Western  Alps,  and  it  is  as  clear  and  comprehensive 
as  it  can  be.  Mr.  Ball  is  not  only  a  distinguished  Alpine  tra- 
veller, but  he  is  also  an  eminent  man  of  science ;  and  so  his 
Guide  is  not  simply  a  sort  of  Murray  or  Bradshaw,  but  is 
also  a  scientific  account  of  the  natural  and  physical  history 
of  a  most  interesting  mountain  chain.  Perhaps  there  is  no 
account  of  the  structure  of  the  Alps  which  surpasses 
that  of  M.  Desor  in  excelleuce ;  and  it  is  therefore  a  good 
point  in  Mr.  Ball's  volume  that  the  memoir  of  the  cele- 
brated Swiss  geologist  has  been  translated  by  the  author, 
for  the  benefit  of  his  readers.  The  remarks  on  Botany, 
Zoology,  and  Meteorology,  and  on  the  apparatus  to  be  used  in 
Alpine  scientific  researches,  are  equally  good.  The  book  is  fall 
of  excellent  maps,  plans,  and  bird's-eye  views,  and  the  nature 
of  its  contents  may  be  gathered  from  the  following  headings  of 
the  several  articles  it  contains  : — Preliminary  information,  pass- 
ports, &c. ;  Boutes  for  approaching  the  Alps ;  Plan  of  a  tour ; 
Modes  of  travelling  in  the  Alps ;  Guides  and  porters ;  Inns ; 
General  advice  to  travellers  in  the  Alps  ;  Advice  to  pedestrians; 
Mountaineering ;  Climate  and  vegetation  of  the  Alps,  and 
ChMet  life ;  Alpine  Zoology ;  Meteorology  and  Hypsoroetry  of 
the  Alps — instruments  used  by  travellers ;  Glaciers  and  Ava- 
lanches ;  Geology  of  the  Alps  ;  Books  connected  with  the  Alps 
and  Alpine  maps. 

Primitive  Man,     By  Louis  Figuieb.     Revised  Translation. 
London :  Chapman  &  Hall.     1870. 

IT  will  be  remembered  that  when  we  some  months  since 
noticed  the  French  edition  of  this  work,  we  stated  that 
Messrs.  Chapman  &  Hall  intended  to  publish  an  English 
translation  of  it.  This  promise  on  the  part  of  the  eminent 
firm  in  Piccadilly  has  now  been  fulfilled,  and  a  very  handsome, 
profusely  illustrated  and  well  printed  volume  is  now  before 
us.  Of  the  merits  and  demerits  of  the  work  itself  we  need  not 
now  speak,  having  already  dealt  with  them  in  our  former 
critique.  The  illustrations,  which  are  scattered  through  the 
text  are  of  an  excellent  character,  and  are  numerous  and  in- 
structive; the  plates,  on  the  other  hand,  are  in  the  worst 
style  of  the  cheap  pictorial  Bible.  The  translator  has  kept 
very  closely — perhaps  a  little  too  closely — to  the  original ;  but 
still  the  style  is  not  defaced  by  many  Gallic  idioms,  though  it 
is  essentially  French  in  the  interrupted  and  somewhat 
spasmodic  character  of  some  of  the  sentences. 


A  Sysietii  of  Botanical  Awdytig  applied  to  the  IHagnoeie  of 
British  Xalural  Orders,  for  (he  Uee  of  Beginners.  By  W. 
HavnsKL  GaiPFiras,  FhJ).  London :  Wyman  &  SonCp  1870, 

OF  the  many  wants  whidi  botanieal  stadents  experienee  in 
this  eomitry,  a  systematie  method  of  analyBis  for  the 
reference  of  plants  to  Uieir  nataral  orders  is  most  certainly 
not  one.  We  cannot,  therefore,  nnderstaiid  that  there  is  ai^ 
raijfon  d'etre  for  the  present  work,  beyond  the  statement  in  the 
preface,  that  it  is  "  published  at  the  request  of  the  aathor's 
pupils.**  This  is  not  the  first  work  which  has  seen  the  world 
owing  to  a  similar  cause;  and  all  we  can  say  about  the  natter 
is,  that  **  authors'  pupils  "  and  "  antbors*  friends  **  have  a  great 
deal  to  answer  for. 

We  most  distinctly  protest  against  artificial  systems  of 
analysis.  No  doubt  Uiey  are  sometimes  almost  nnavcHdable ; 
but,  need  in  the  wholesale  way  in  which  Dr.  Griffiths 
wonld  seem  to  employ  them  in  the  case  of  his  papils,  they 
tend  to  generate  the  most  pemidons  empirical  ideas  o( 
plant  affinities,  and,  furthermore,  are  nearly  dbsolniely  un- 
necessary. In  the  brochure  before  ns  we  find  a  host  of 
tabular  schemes  for  the  identification  of  the  nataral  orders  of 
plants,  which  are  not  very  simple  for  the  stadenf^  and  which 
have  the  great  objection  that  they  bring  iog^sha  plants  wluch 
have  no  more  relation  to  each  other  in  stmetore  than  amoase 
has  to  a  mastodon ;  and  this  difficulty  the  author  having 
created,  imagines  he  gets  over  by  printing  these  objectionable 
orders  (which  mar  his  plan)  in  italics.  As  an  example  of  this 
method,  so  hurtful  to  the  young  mind  seeking  to  i^preciate 
natural  grouping  among  plants,  we  may  cite  the  following 
instances : — ^Tbe  ErieacecB  come  beside  the  OxaUdaeem ;  the 
Santalac€(B,  Saxifiugacef^,  OnagraceoB,  and  ArietolothiaceoB,  fall 
into  one  group ;  and  lastly,  the  UlmaeecB  and  InfOwmcetB  get 
together.  The  cacoethee  ecrihendi  ought  to  be  more  restrained 
by  teachers  than  it  is.  Dr.  Griffiths  says  he  has  read 
Bentham's  works ;  if  so,  let  him  turn  to  the  Handbook  of  the 
British  Flora,  and  ask  himself  whether  he  thinks  his  schema 
an  improvement  on  the  beautifully  natural  and  philosophical 
"  Analytical  Key  "  and  "  Arrangement  of  the  Nakural  Oiders  " 
which  that  work  contains  ? 


The  Origin  ami  History  of  Irish  Names  of  Places.  By  P.  W. 
JoYCB,  M.A.,  M.B.LA.  Second  Edition.  Dublin :  M'Glas- 
ban  &  GiU.     1870. 

THE  appearance  of  a  second  edition  of  this  work  shows  us 
that  the  treatise  has  found  an  appreciative  and  goodly 
number  of  readers,  at  least  in  Ireland.  It  is  a  contribution  to 
philology  which  cannot  fail  to  be  useful  to  students  of  Keltic, 
and  which  is  really  a  very  interesting  book  to  read.  It  is  to 
be  regretted  that  the  author  did  not  carry  his  philolcgical  in- 
qairies  a  little  farther  than  he  has  done.  For  inateiioe^  there 
can,  we  thiok,  be  little  donbt  that  there  is  some  ootkuec^on 
between  Keltic  and  ancient  Punic  tongues ;  and  it  would  have 
been  instructive  to  have  learnt  whether  this  supposed  connec- 
tion is  borne  out  in  the  names  of  localities.  Certain  monu- 
mental inscriptions  in  Ireland  have  been  said  to  resemble 
Phoenician  characters  ;  and  it  is  stated  that  in  one  of  Flantus* 
plays  ("  Posnnlus,*'  we  think)  certain  Punic  sentenoee  are  intro- 
duced, whose  affinity  to  Keltic  is  (at  all  events,  superficially) 
very  strongly  indicated.  But  for  all  this,  Mr.  Joyce's  bode  is 
one  displaying  considerable  erudition,  and  it  is  one  which  every 
Irishman  loving  his  country  (and  where  is  the  Irishman  who 
does  not  P)  should  purchase  and  study. 
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Biologie  eu  Mai  1869).  3e.  Note  sur  Je  M^canisme  de  la  Supuration 
(presents  par  M.  Yulpian,  k  TAoadteie  de  MMecine,  le  25  Janvier 
1870).  Par  Georges  Hayem,  Aide  d'Anatomie  pathologique  k  la 
Faculty  de  M^dedne  de  Paris.    Paris.    Delahaye. 

Etude  sur  les  Nevralgies  reflexes  symptomatiques  de  rOrohi-eptdidynite 
blennorrhagie.  Par  Charles  Mauriao,  M^decin  de  I'Hdpital  du 
Midi. .  Paris.    Cusset  et  Cie. 

Fi^vre  de  Befroidissement :  Glossite  parenchymateux  Bdsolution  ra- 
pide,  suivie  de  rinyasion  subited'une  Pleuro-pneumonie  Combustion 
humaine  spontan^.  Par  le  Dooteur  Bertholle.  Paris.  Malteste 
et  Cie. 

Lettres  sur  la  CUnique  m^cale,  addressees  k  M.  Dupr^.  Par  M.  le 
Docteur  Gin^bre,  Professeur  agr^ge  k  la  Faoult<S  de  M^eoine  de 
Montpellier.    Montpellier.    Boehm  et  FUs. 

Note  sur  les  Thermom^tres  metastatiques.  Par  M.  E.  GreUois.  Metz. 
Blanc. 

BSsum^  des  Observations  m^t^rologiques  faites  k  rObsonratoire  de 
Toulouse,  pendant  Tannic  1867-1868.  Par  M.  Daguin.  Toulouse. 
Bouget  fr^res  et  Delahaut. 

Sur  les  Causes  de  la  Chaleur.     Par  M.  Mathieu.    Amiens.     Yvert. 

Sur  rOvule  et  sa  Nature  morphologique,  chez  le  Primula  sinenns.  Par 
£.  Faivre. .  Lyon.    Begard. 


CORRESPONDENCE. 


•««»■ 


It  it  distiiiotly  to  be  borne  in  mind  that  we  do  aot,  by  isMrtiag  letters,  oonTey 
•ny  opimoa  fkroorsble  to  thoir  oont«Btt.  We  open  oar  oolamna  to  ftU,  withoat 
I«*nmg  to  soy ;  and  that  supply  a  channel  for  the  pnbUoatkm  of  opinions  of 

No  notice  whatever  will  be  taken  of  enonjmous  commnnications. 
We  cannot  undertake  to  retom  rejected  oonununioations. 


Undebgbound  Tempbratu&k. 

SiB»— I  send  you  monthly  the  Yariations  of  a  thermometer  2  ft.  in 
the  ground,  which  you  are  kind  enough  to  place  in  your  columns. 

I  have  suggested  the  fluctuations  +  and  —  of  these  temperatures 
may  be  caused  by  the  internal  gas  of  our  earth,  which  causes  earth- 
quakes. 

We  leant  there  was  a  Tiolent  Yoloanio  eruption  in  Ji^mui  on  22nd  May 
last.  On  that  day,  in  some  localities,  the  thermometer  fell,  about 
5  p.m.,  22"*.  On  the  2drd,  in  many  places,  a  peculiar  tint  was  seen  in 
the  air ;  the  sun,  in  the  morning,  of  a  deep  orange^  in  the  evening,  at 
setting,  of  a  very  uwaswd  pwrplieh  pink  hue.  ^is  was  noticed  from 
Tynemouth  at  5  p.m.  on  the  22nd,  at  Cambridge  at  10  a.m.  on  the 
23rd,  and  in  Gloucestershire  both  days,  the  sky  being  hasy  at  the 
time.  The  same  appearance  was  seen  at  Dublin  on  the  22nd  in  the 
afternoon — ^perhaps  at  other  places  also. 

Could  this  hare  been  caused  by  the  exudation  of  that  internal  gas 
which  causes  our  earthquakes,  as  an  escape  of  steam  ai&ots  a  steam 
engine,  and  sometimes  ends  in  an  explosion  or  a  yoloanic  eruption  P 


Bavant^  Jtme  20. 


Yours  obediently. 


0.  J.  B. 


SCIENTIFIC  SOCIETI 


Secretaries  of  Societies  wHl  oblige  ns  by  regolarly  forwarding  "Abetraots  of 
Frooeedings;  *'  and  they  wonld  do  mach  to  enhiuioe  the  interest  and  saecees 
of  their  meetings  if  they  wonld  enable  as  to  pnblish  in  anticipation  "  notices 
of  papers  to  be  read."  .__«« 

GEOLOGICAL  SOCIETY. 

JuMB  8th. — Joseph  Prestwich,  Esq.,  F.B.S.,  president,  in  the  chair. 

Henry  G.  Yennor,  Esq.,  of  the  Geological  Survey  of  Canada,  Mon- 
treal ;  Alexander  KendsJl  Maokinnon,  Esq.,  M.  Inst.  C.E.,  Director- 
General  of  Public  Works,  MontcTideo,  South  America,  and  Arthur 
Boope  Hunt,  Esq.,  Qniutella,  Torquay,  were  elected  Fellows  of  the 
Society. 

1.  **  On  the  Superficial  Deposits  of  the  South  of  Hampshire  and  the 
Isle  of  Wight."     By  Thomas  Codrington,  Esq.,  F.G.S. 

This  paper  treated  of  the  gravel  deposits  covering  the  tertiary 
strata  of  the  country  between  Portsmouth  and  Poole,  and  of  the  Isle 
of  Wight. 

The  strikingly  tabular  character  of  the  surface  is  best  seen  on  the 
east  of  the  Avon,  where  from  the  coast  for  more  than  twenty  miles 
inland  a  gravel-covered  plain  can  be  followed,  rising  gradually  from 
80  ft.  to  420  ft.  above  the  sea,  at  the  rate  of  about  20  ft.  per  mile. 
The  high  plains  of  the  New  Forest,  to  the  eye  perfectly  level,  and 
indent^  by  deep  valleys,  are  portions  of  this  table-land.  The  plateau 
between  the  Bournemouth  Cliffs  and  the  Yalley  of  the  Stour,  and 
detached  gravel-capped  hills  further  inland,  are  the  remnants  of  a 
similar  table-land  on  the  west  of  the  Avon,  while  eastwards  the  same 
character  prevails  up  to  Southampton  Water.  Sectiona  parallel  with 
the  coast  show  the  level  nature  of  the  country,  broken  only  by  well- 
defined  river- valleys.  On  the  east  of  Southampton  Water  a  similar 
tabular  surface,  sloping  at  a  steeper  angle  towards  the  shore-line,  and 
out  through  by  the  valleys  of  the  Itchen,  Hamble,  and  Titchfield 
rivers  remains;  and  in  the  Isle  of  Wight  the  gravels  capping  the 
fiat-topped  tertiary  hills  coincide  with  a  corresponding  plain  sloping 
northwards. 

The  gravel  covering  these  table-lands  is  composed  chiefiy  of  sub- 
angular  chalk-fiints,  with  a  varying  proportion  of  tertiary  pebbles. 
Sarsen  stone  blocks  are  found  everywhere,  and  on  Poole  Heath  granitic 
pebbles ;  and  in  the  gravel  of  Portsea  large  boulders  of  granitic  and 
palsosoic  rooks  are  met  with.  In  the  Isle  of  Wight,  chert  from  the 
Upper  Greensand ;  and  materials  from  the  Lower  Cretaceous  beds  also 
occur.  The  colour  of  the  gravel  is  generally  red ;  and  the  origin  of 
the  white  gravel,  which  often  overUee  the  red,  is  to  be  ascribed  to  the 
bleaching  action  of  regetable  matter.  Brick-earth  is  generally  asso- 
ciated with  the  gravel  at  all  levels  but  the  highest ;  but  the  contorted 
appearances  attributed  to  glacial  action  only  occur  at  low  leveLs. 

No  organic  remains  have  been  found  in  the  gravel  covering  the 
plains,  while  the  vaUey-gravels  of  the  district  have  afforded  mamma- 
lian bones  and  teeth  of  the  usual  species.  Flint  implements  have 
been  found  at  Bournemouth  at  120  ft.  above  the  sea ;  at  Lymington, 
near  Southampton,  at  80  and  150  ft. ;  and  aim  along  the  shore  between 
Southampton  Water  and  Goeport,  at  35  ft.  above  the  sea,  from  gravel 
forming  part  of  the  covering  of  the  tabular  surface,  and  unconnected 
with  the  river  yaUeys. 

The  gravel  capping  the  cliffs  of  the  south  coast  of  the  Isle  of  Wight, 
in  which  the  remains  of  Elephas  primigenius  have  been  found  near 
Brook  and  Grange,  was  prolMibly  deposited  in  the  same  river-basin  as 
the  mammaliferous  gravel  of  Freshwater ;  and  the  cutting  back  of  the 
ooast-Une  by  the  sea  has  given  the  tributaries  of  a  river  which  ilowed 
by  Freshwater  northwards  to  the  Solent,  a  direct  outfall  to  the  sea ; 
and  the  streams  thus  intercepted  at  a  high  level,  under  the  changed 
condition  of  fiow,  have  originated  the  Chinee, 

The  gravel  cliff  of  the  Foreland,  at  the  eastern  end  of  the  Isle  of 
Wight,  consists  principally  of  raised  shingle,  which  towards  the  south 
thins  out,  and  is  overlain  by  a  thick  deposit  of  brick-earth,  a  continu- 
ation of  which  cape  the  cliffs  up  to  the  chalk,  and  in  which  a  flint 
implement  was  found  by  the  author  at  85  ft.  above  the  sea. 

Oeneral  ConWderation^.— The  nuunne  gravel,  with  granite  boulders 
covering  the  south  of  Sussex,  is  continued  westward  by  the  gravel, 
with  similar  boulders  covering  Portsea  Island ;  and  this  again  by  the 
Hill-head  grayels,  with  large  blocks  of  Sarsen  stone,  these  lower  grayels 
being  bordered  on  the  south  by  the  raised  shingle  deposits  of  the  Isle 
of  Wight,  and  on  the  north  by  the  higher  marine  gravels  of  Ayisford, 
Waterbeaoh,  and  Bourne,  from  which  the  lower  gravel  is  divided  by  a 
well-marked  stop,  exteocUng  beyond  Portsdown  Hill  to  Titchfield,  and 
traceable  on  the  west  of  Southampton  Water.  The  Hill-head  gravels 
are  considered  to  be  an  estuarine  deposit,  of  the  same  age  as  the 
marine  grayels  of  Sussex,  and  the  low  level  gravels  of  the  river-yall^ys ; 
they  are  suppoaed  to  have  been  formed  when  the  Isle  of  Wight  waa 
still  joined  to  the  mainland^and  all  the  rivers  now  reaching  the  sea  by 
Poole  Harbour,  Christchurdi  Harbour,  Southampton  Water,  &c.,  were 
affluents  of  a  river  communicating  with  an  estuary  opening  to  the  sea 
in  the  direction  of  Spithead. 
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SCIBNTIPIO   OPINION. 


PnaB^URK. 


TW  gjwvib  IjtDff  tbow  tb0  rtep,  neh  m  ffcoM  of  ATMfotd  and 
Watebcaeli,  TStdiUd  ComBOB,  BcMiliau  Heath,  and  BomiMBOiilh, 
an  lookad  upon  aa  equiTalflBt  ia  poaitioii  aad  ag«  to  the  lugh-leral 
TaDaj  gimveU. 

Tba  krel  of  Oe  gmvda  OB  tha  Ui^iett  paHa  of  tlia  taUa-landa  ia 
aaek  aa  to  iadioita  aa  aga  far  groatar  tliaa  tiuit  of  tka  liighaat  gfrnveli 
of  tbe  lirer-TaUeja ;  Xmi  the  milorm  amfaea  from  the  iOO-ft.  lerel 
dowmrarda  pointa  to  a  kiig  eootmoaaoe  of  aiaular  eonditioiia,  dmiiig 
vhidi  the  grayel  froai  the  hsgfaeat  lereli  to  that  of  tbe  Bomueniooth 
dift  waa  depoatad.  The  ana  thai  eaa  with  aay  piobahility  be 
aarignad  to  tbe  catrhmani  baabi  of  a  meraoeb  aa  thi^  which  baa  been 
bef on  alfaided  to,  ia  only  thne-qnaitera  of  the  baain  of  tbe  Thanea 
abore  Hampton,  within  which  it  ia  difficoH  to  iaugina  that  aoeb  an 
•stent  of  giayel  eoold  ban  been  apiead  oat ;  and  the  incUnation  of 
the  llatteet  of  the  table-landa  ie  for  a  riyer  soch  aa  only  moantain 
atreama  baye,  aad  qnite  incompatible  with  the  apreading  oat  of  large 
even  snxfaces  mon  than  twenty  mike  acroaa. 

It  ia  eonaidered  mon  probable  thai  the  materiala  of  the  giayel  wen 
bronght  down  from  the  chalk  coontiy  on  aU  aidea  by  riyen.  aad 
apread  oat  in  an  inlet  of  the  lea  ahot  in  on  the  aonth,  and  opening 
oat  eaatwarda.  Thia  yiew  ia  not  withont  dilBcnltiea ;  it  inyolyea  a 
gndoal  apheayal  of  the  land,  which,  whea  the  higfaeat  grayels  aow 
reaiaiaing  wen  being  fpread  ont  at  or  near  the  •eft'lerel,  mnat  haye 
atood  BMxn  than  400  ft,  lower ;  and  a  oonaiderable  part  of  thia  ap- 
heayal maat  haye  tafcea  place  aince  the  formation  of  the  grayel  in 
whieb  implementa  faahicmed  by  man  are  imbedded. 

Diseusnomj^ThB  FnmduA  referred  to  the  raiaed  beach  at  Brighton, 
which  he  had  tmoed  thence  aa  f ar  aa  Chieheater.  He  inqnired  what 
eyidenee  then  waa  of  the  marine  origin  and  contemporaneity  of  the 
tbe  beda  identifled  with  thia  beach  Vy  Mr.  Codrington. 

Mr.  Whitaher  noticed  the  occnrrenoe  of  grayeU  aimilar  to  thoae 
deaeribed  by  Mr.  Codrington  on  the  alope  between  Caaterbnry  and 
Herae  Bay  aa  indicatiye  of  tbe  pneence  of  a  large  riyer.  He  agreed 
with  the  aathor  ia  eoaaidering  thai  the  white  grayel  waa  prodnoed  by 
tbe  deecdoriaation  of  tbe  red ;  aad  remarked  that  it  waa  anasnal  to 
iad  aagakr  grayela  of  thoroagbly  amrine  type. 

Mr.  C.  Moon  remarked  that  the  grayela  and  brick-eartha  from  Salis- 
bury weatwaxd  an  all  of  freohwater  origin,  aad  contain  the  remaina 
of  froge  in  great  abnadaaoe,  together  with  freahwater  aheUa,  bonea  of 
Aryicolm,  Ae. 

Sir  Cbarlea  Lyall  waa  inclined  to  aacribe  theformataon  of  tbe  grayela 
deeoribed  to  the  aadden  melting  of  anow  in  great  (jnantitiee.  He  re- 
ferred to  the  preeence  of  Sanen  atonea  aa  indioaiing  thai  then  waa 
force  eaoagh  to  carry  large  maaaea. 

Fnf eaeor  Baauay  nferred  to  tbe  great  denndatioa  of  Eocene  etraia 
which  most  haye  takea  place  befon  the  preaent  fona  of  the  lead 
waa  prodnoed,  aa  iaiplying  aa  immenn  amonni  of  riyer-action,  the 
immediate  nanlta  of  which  are  now  masked  by  the  modifications 
prodnoed  by  snbseqneat  anbaftial  ohaagea  of  mon  limited  eitent. 
He  maintained  that  the  finding  of  flint  implementa  ai  yarioos  eleyi^ 
tions  f  nrnished  no  eyidenee  of  chaage  in  the  nlatiye  leyel  of  aea  and 

Mr.  Codrington,  in  rep]y,  stated  that  the  gnyeia  wen  act  yalley 
grayela  saoh  aa  ihon  meationed  by  Mr.  Moon.  He  did  act  see 
how  glamal  aotioa  ooald  haye  spread  tbe  grayela  over  flat  table- 
lands. 

2.  "  On  the  nlative  position  of  the  Forest-bed  and  the  Chillesford 
Clay  in  Norfolk  aad  Suffolk,  and  on  the  real  position  of  the  Forest- 
bed."    By  the  Bey.  John  Gnnn,  MJL.,  F.O.S. 

The  author  oommenced  by  tUtting  that  both  at  Faaton  Bayent  and 
at  Kessingland  the  Forest-bed  is  to  be  seen  forming  part  of  the  beach, 
or  of  the  foot  of  the  diff,  and  nnderlying  the  Chillesford. Clay.  He 
considered  that  the  toil  of  the  Forest-bed  had  been  deposited  in  an 
estnary,  and  that  after  its  eleyation  the  trees,  of  whioh  the  stools  are 
now  visible  along  tbe  coast,  grew  npon  it,  and  the  tne  Forest-bed 
was  formed.  After  the  snbmergence  of  this,  fint  freshwater,  then 
flayio-marine,  and  finally  marine  deposits  wen  formed  npon  it ;  and 
the  author  propsed  to  give  the  whole  of  these  deposits  the  name  of 
the  "  Fonst-bed  series."  The  author  suggested  that  the  Forest-bed 
itself  is  npresented  inland  by  the  stony  bed  whioh  lies  immediately 
npon  the  ohalk  and  between  it  aad  the  Flnyio-marine  and  Marine 
Crags,  his  theory  being  that  the  surface  of  the  Chalk,  after  support- 
ing a  Forest-bed  Fauna,  waa  gradually  ooyered  up  by  suocessiye  Crsg 
deposits. 

I>is€«mon.--Sir  Charles  I^ell  considered  the  Forest-bed  to  be  older 
than  the  fitoay-bed. 

Mr.  Onaa  nmarked  that  at  Eaaton  Bayent  the  Chillesford  Clay  is 
ia  the  oUff,  and  the  Fonst-bed  in  the  beaeh  beneath  it.  He  referred 
to  yaaioQS  instanoas  of  the  ooonxnaoe  of  mammaliaa  nmains  on  the 
eoast. 

3.  "On  a  new  Labyrinthodont  Amphibian,  from  the  Magnesxan 
limestone  of  Midderidge,  Durham."  By  Albany  Hancock,  Esq., 
F.L.S.,  aad  Bichard  Howse,  Esq.  Commimicated  by  Frofessor  Hiizle7» 
F.B.S.,  F.a.s. 


The  apedBSB  daaeribad  by  the  aaOor  waa  nmaiUbls  for  Oe  grsat 
dsinhniniiiit  of  tha  nateal  awtas,  wbidi  wae  of  laige  aiae,  manitely 
atriaied,  iadxicaied,  aad  aisaagad  ia  disguaal  lines,  akipiag  from 
behind  forward,  i^viag  the  aaiCaea  of  the  foasa  a  alm«^  fibbed 

'  appearaace.  The  aathon  ataiod  thai  it  waa  allied  to  Da^yeapa  aad 
to  Pholiderpet^m  teuti^enim  (Hnzl.);   bat    from  tbe  pwmliar  ^a- 

'  neten  of  ita  aontea,  ita  etoagaied  aanow  annle,  aad  some  other 
pecnliaritieapiiLasntedby  the  head,  tteyrggarded  it  as  forming  tte  type 

I  of  a  aew  geaaa,  whidi  they  proposed  to  aame  Lepidotosaafaa.  The 
spedea  tlMy  aamed  L.  Ihtfii^  ia  bonoar  of  ita  diaeovmei,  Mr.  Joaeph 

'  Dafll 


4.  "  Oa  Troierxaaurus  Spetieri^  yoa  Mejcr,  aad  a 
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I  ienoBauruM  Euxleyi^  from  the  Mail-aiaie  of  Midderidge,  Dnriiaau"  By 
,  Albany  Haacock,  Esq.,  FX.S.,  aad  Bichard  Howae,  Esq.  Comamii' 
'   cated  by  Professor  Hnxley,F3^^F.6.8. 

Ia  thia  paper  the  aathon  deacribed  a  speeiaiea  whidi  they  referred 

'   to  ProterasauruM  Speneri,  yoa  M^er;  aad  one  of  a  aaialler  form, 

which  they  regarded  aa  aew,  aad  deacribed  as  Proieroaavrus  SuxleyL 

Both  wen  from  the  same  part  of  the  Mari-slate   of  Midderidge, 

Dnrham.    The  two  species  agree  ia  haying  the  fimbs  and  tail  long, 

[  aad  the  neck  loag,  and  composed  of  seyea  ycrtebrK,  ia  the  aambor 

I  of  dorsal  yertebrm,  ia  the  anmber  and  eharaater  of  the  bones  of  the 

band,  and   in  aome  other  partienlan,  aaffiflifi,  with  theee,  in  the 

opinion  of  the  aathon,  to  jnatify  the  reference  of  both  to  the  geons 

Proteroeaaras.    Ia  P.  Huzleyi  the  ribaan  ftstlfned  insfnad  of  ronaded 

at  the  proziBial  extremity,  and  leas  widened  aad  grooved  ai  tha  distal 

extnauty  than  in  P.  Speneri;  the  hind  limb  ia  coasidanbly  longer  in 

proportioa  to  the  f  on  limb ;  aad  the  distal  eExtrsmity  of  the  hnmeras 

is  cmly  twice  aa  wide  aa  the  constricted  part,  instead  of  three  ttmea, 

as  in  the  old  species. 

The  following  specimima  wen  erbibited  to  tbe  meeKng  :— 

Spedmeaa  of  labyriatbodonts,  Ac,  from  tho  Vpptir  Gaiboaiferaaa 
of  Lanarkshin ;  exhibited  by  Jamea  Thomaon,  Eaq.,  F.G.8. 

Specimens  from  the  Lower  Silnriana  of  Boxbnrghahin ;  erbibHwl 
by  Professor  Elliot. 

Flint  Implementa  from  Hampshin  aad  the  Ida  of  Wight ;  ffrbibitfd 
by  Thoaias  Codrington,  Esq.,  Esq.,  F.0J3. 

Wings  of  Insects  from  the  I>eyonian  of  New  Brunswick ;  esfaibitecl 
by  Principal  Dawson,  F.B.8.,  F.O.S. 

Gold  in  Quartz,  from  the  Thames  Biatrict,  New  Zealand  ;  exhil»ted 
by  Professor  Tennant,  F.6.S. 

Skull  of  a  Labyrinthodont  from  the  Coal-measures  of  Shiopshin : 
exhibited  by  6.  Maw,  Esq.,  F.O.S. 

Jaw  of  Baphetes  minoTf  Dawson,  from  the  Cosl-measnrea  of  Nova 
Scotia;  exhibited  by  Principal  Dawson,  F.B.S.,  F.G.8. 
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JuNS  dTR.-— George  Busk,  Esq.,  y.P.,  in  the  chair.  The  Saontary 
read  some  notices  of  the  principal  additions  to  the  Society's  menagerie 
during  the  month  of  May,  and  called  particolar  attentioa  to  a  deer, 
seat  home  from  Siagapon  by  order  of  H.B.H.  the  Duke  of  Ediaborgh. 
This  aaimal  appeared  to  bdoag  to  a  aew  species,  aad  waa  propoeed 
to  be  oslled  CervuM  AtfrcdiL 

Professor  Newton,  Y.P.,  exhibited  a  series  of  skins  of  the  large  fisleon 
found  in  Alaska,  and  sent  to  this  country  for  examination  by  the 
Smithaonian  Inatitntion,  and  referred  them  to  the  Faleo  isUmdicms  of 
Gmelin. 

Mr.  Gould  exhibited  and  mode  remarks  npon  some  sHna  of  Bntidi 
Water-onnls. 

Mr.  B.  Swinhoe  read  a  seriee  of  sodogical  notes  made  dniiag  a 
journoy  from  Canton  to  Pekin  and  Kalgan.  Mr.  Swinhoe's  remarks 
contained  descriptions  of  several  new  species  of  mammals  and  birds, 
amongst  which  wen  a  new  hedge-hog,  proposed  to  be  eallod  Erin- 
aeeuB  dealbatut^  and  a  new  species  of  dwarf  swan,  for  whiA  the 
name  Cygmu  Davidt«,  after  M.  le  P^  David,  ita  diaooverer,  was 
proposed. 

Mr.  E.  Swinhoe  also  read  a  paper  containing  Notes  on  eertaia  Bap* 
tUes  and  Batraohians  coUeoted  in  various  parts  of  China. 

Mr.  B.  B.  Sharps  read  a  paper  on  <*  The  Ornithology  of  Madagas- 
car, based  upon  a  collection  recently  formed  bjMr.  A.  Choealey  in  the 
neighbourhood  of  Noce  Tola,  in  the  north-western  portion  of  the 
island.  Two  new  species  were  discriminated,  aad  proposed  to  be  called 
Cehlepyris  major  and  Corethrura  inmlaris.  Two  species — ^mundiy, 
Bemierxa  Croasleyi,  of  Grandidier,  and  ElUna  Mada(fascarien$%$,  of 
Hartlaab— wen  likewise  generically  separated,  ander  the  respeotin 
names  of  Mystacomis  aad  Oxylabes. 

Dr.  John  Hawkes,  F.Z.S.,  communicated  a  note  oa  a  oaise  of  haraMi 
vinUrtevU  in  a  common  canary. 

Mr.  D.  G.  Elliot  exhibited  and  pointed  out  the  oharaoten  of  two 
new  species  of  pheasuats,  from  the  province  of  Tarkand,  proponed  to 
be  called  PTiasiamLs  Shawii  and  P.  insignis ;  also  a  well-marked  per- 
manent variety  of  P.  torquatus,  from  the  island  of  Formoaa,  proposed 
to  be  oalled  P,  Formo9anw*    Mr.  Elliot  also  made  renuaki  on  tiie 
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aflimUes  of  tha  known  speoies  of  true  FhaBianas,  and  pointed  out 
their  geographioal  distribntion. 

A  oommunioation  was  read  from  Mr.  A  SanderSi  F.Z.S.,  con- 
taining nofcoB  on  the  miology  of  a   Qockoid  lizard,  Platydactylus 

A  communication  was  read  from  Mr.  Gerard  Krefft,  O.M.Z.S.,  of 
Sydney,  containing  a  preliminary  account  of  the  skeleton  of  a  rare 
whale,  probably  identical  with  ,Dioplodon  SeclMensis,  recently  ob- 
tained in  the  Australian  seas,  near  Lord  Howe's  Island. 

Messrs.  Sdater  and  Salvin  communicated  a  synopsis  of  the  birds  of 
the  family  of  Craoidsa.  The  authors  proi>osed  to  divide  this  family 
into  three  sub-families — the  Cracinas,  FenelopinsB,  and  Oreophasidinaa. 
Of  the  first  of  these,  twelve  species  were  recognised ;  and  of  the 
second  thirty-eight ;  while  the  third  contained  only  one  representative. 
One  species  of  Gnan  was  described  as  new,  and  proposed  to  be  called 
Ortalida  erythroptera. 

A  communication  was  read  from  Professor  Barboza  du  Bocage, 
F.M.Z.S.,  containing  a  description  of  the  young  of  PeUcanus  Sharfni, 

Dr.  A.  Qiinther  communicated  an  account  of  the  species  of  tailless 
Batrachians,  recently  added  to  the  collection  of  the  British  Museum, 
amongst  which  was  a  new  diminutive  frog,  recently  discovered  by 
Dr.  Cunningham,  in  Fnegia,  and  proposed  to  be  called  Nannophryne 
vaHegata. 

Dr.  J.  Murie  read  a  paper  on  "  The  Anatomy  and  Osteology  of 
the  Saiga  "  (Saiga  tartarica)^  founded  on  examples  of  this  mammal 
that  ha4  lived  in  the  Society's  gardens.  The  conclusions  arrived  at 
by  the  author  as  to  the  systematio  position  of  the  Saiga  were,  that 
this  animal  cannot  be  well  included  in  any  of  the  subdivisions  of  the 
Buminants  hitherto  established,  but  constitutes  a  form  intermediate 
between  the  sheep  and  the  antelope. 
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JuNB  14th. — John  Beddoe,  Esq.,  M.D.,  president,  in  the  chair. — 
Logan  D.  H.  Bussell,  Esq.,  M.D.,  of  Wilmington,  Delaware,  was 
elected  a  local  secretary. 

A  Paper,  by  Dr.  Houiy  Hudson,  was  read  "  On  the  Irish  Celt,"  in 
which  the  author  depicted  the  mental  and  moral  oharaoteristics  of 
that  type,  and  drew  conclusions  as  to  the  kind  of  government  most 
suitable  to  such  a  people. 

Mr.  G.  H.  Kinahan  contributed  a  paper  **  On  the  Baoe  Elements  of 
the  Irish  People."  That  paper  entered  largely  into  the  pedigree  of 
the  chief  families  of  Connaught  and  Munster,  and  treated  of  the  effects 
of  the  Cromwellian  and  other  confiscations. 

The  President  (Dr.  Beddoe)  then  read  a  paper  **  On  the  Kelts  of 
Ireland."  The  principal  points  proved  or  indicated  in  it  were  the 
following : — ^That  the  Kelts  known  to  the  Greek  and  Latin  authors, 
though  they  were  a  light-haired  race  as  compared  with  the  Italians, 
were  darker  than  the  Teutonic  tribes  ;  and  that  their  physical  type 
differed  in  other  respects.  That  the  Irish  are,  generally  speaking,  a 
dark* haired  but  light-eyed  race,  and  that  wherever  there  is  much  light 
hair  it  may  be  accounted  for  by  a  Danish  or  English  cross.  That  the 
dark  hair  of  the  Irish  may  be,  partly  at  least,  attributed  to  the  Gaelic 
Celts. ,  That  there  is  loss  resemblance  between  the  Irish,  taken  as  a 
whole,  and  the  Basques,  who  are  generally  considered  to  be  the  purest 
Iberians  extant,  than  between  the  South  Welsh  and  the  Basques. 
That  any  Basque  or  Iberian  element  in  Ireland  is  probably  small,  and 
can  have  only  partially  contributed  to  the  prevalence  of  dark  hair 
among  the  Western  Irish.  That  Ugrian  or  Ligurian  elements  may 
also  bo  present  there. 

The  paper  was  illustrated  by  minute  details  respecting  the  physical 
types  in  various  parts  of  modem  Ireland,  including  extensive  observa- 
tions on  the  colour  of  the  eyes  and  hair ;  and  the  author  exhibited  a 
number  of  photographic  and  other  portraits  of  Basques  and  of  Bretons, 
Wels  hmen,  Walloons,  and  other  supposed  desoendanta  of  the  Keltic 
race. 

In  the  discussion  which  ensued  the  following  gentlemen  took  part  :— 
Bev.  Dunbar  I.  Heath ;  Professor  Henry,  of  Uie  Smithsonian  Insti- 
tnte,  Washington;  Mr.  Walter  Dendy,  Dr.  C.  P.  C.  Blake,  Mr. 
J.  £.  OCavanagh,  Dr.  Chamook,  Mr.  Edward  J.  Wade,  Dr.  Seemann, 
and  the  Chairman. 

The  Chairman  then  adjourned  the  meeting  till  next  session,  Nor.  1, 
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June  15. — Ordinary  meeting.  Charles  V.  Walker,  F.B.S.,  president) 
in  the  chair.  William  C.  Ellis,  and  Francis  Nune8,M.A.,  were  elected 
Fellows ;  and  Padre  Professor  F.  Denza  was  elected  an  Honorary 
Fellow  of  the  Society. 

The  following  papers  were  read  :— 

On  *'  The  Path  of  the  large  Fireball  of  Noyember  6tb,  1869,"  by 
Professor  A.  S.  Hersohel. 


On  "  Air  Temperature  in  Natal,  South  Africa,"  by  B.  J,  Mann, 
M.D.,  F.B.A.S.,  &o. 

On  *'  The  Atmospheric  Pressure  in  Eolation  to  Wind  and  Bain,"  by 
B.  Strachan,  F.M.S. 

On  "  The  November  Meteors  of  1869,  as  seen  from  the  Mauritius," 
by  Charles  Moldrum,  M.A.,  F.BA.S. 

The  anniversary  meeting  was  ,then  held,  and  the  report  of  the 
Council  on  the  present  state  of  Meteorological  Science,  both  at  home 
and  abroad ;  also  their  report  on  the  present  state  of  the  Society — 
which  now  numbers  343  Ordinary,  Life,  and  Honorary  Fellows— and 
the  treasurer's  report  wore  then  read  and  adopted. 

The  following  list  of  names,  which  was  drawn  up  and  proposed  by 
the  retiring  Council,  was  then  ballotted  for,  and  announced  as  the 
Officers  and  Council  for  the  ensning  year  : — President — C.  V.  Walker, 
F.R.S.,  F.R.A.S.  Vico-presidonts,  N.  Beardmore,  C.E.,  F.B.AS; 
F.B.Q.S.,  P.G.S. ;  C.  O.  F.  Cator,  MA.;  Robert  J.  Mann,  M.D.", 
F.B.A.S.,  F.R.G.S. ;  and  John  U.  Tripe,  M.D.  Treasurer— Henry 
Perigal,  F.R.A.S.,  F.R.M.S.  Trustees— Antonio  Brady,  F.G.S., 
F.R.M.S. ;  and  S.  W.  Silver.  Secretaries — Charles  Brooke,  M.A., 
F.R.S.,  F.R.C.S.,  &c.  ;  and  James  Glaishor,  F.R.S.,  F.R.A.S.,  Ac. 
Foreign  Secretary — Licut.-Col.  A.  Strange,  F.R.S.,  F.RA.S.,  Ac. 
Council— A. Brewin,  F.B.A.S. ;  G.  Dines;  F.  W.  Doggettj  H.  S.Eaton, 
M.A. ;  F.  Gaster ;  G.  M.  Gibson ;  Rev.  J.  B.  Reade,  M.A.,  F.R.S.,  Ac. ; 
W.  Wilson  Saunders,  F.R.S.,  F.L.S.,  Ac;  Thomas  Sopwith,  M.A., 
F.R.S.,  Ac. ;  Geo.  J.  Symons ;  S.  C.  Whitbroad,  F.R.S.,  F.B.AS.  j  and 
E.  O.  W.  Whitehouso,  F.S.A.,  Ac. 


RECENT  LECTURES  AT  THE  ROYAL  INSTITUTION. 

On  Saturday.  Juno  11  tb.  Prof essor  Robert  Grant,  of  Glasgow,  delivered 
his  closing  lecture,  on  "  The  Astronomy  of  Comets."  The  audience  had 
become  gradually  familiarized  with  the  history  and  appearance  of  these 
remarkable  bodies.  In  his  previous  discourses  the  lecturer  had 
pointed  out  how  Aristotle  had  described  them  to  be  generated  in  the 
upper  regions  of  the  atmosphere ;  how  aerolites,  meteors,  and  comets 
were  looked  upon  much  as  one  and  the  same  kind  of  masses ;  and 
how  modem  times  had  shed  more  and  more  light  on  the  matter.  Tyoho 
Brah^,  the  Danish  astronomer,  first  opened  the  way  for  further  in- 
vestigation by  showing  that  the  comet  of  1577  revolved  beyond  the 
moon's  orbit;  thus  establishing  the  fact  that  comets  have  to  be 
considered  as  celestial  bodies. 

The  imperfections  of  the  implements  employed  by  Newton  did  not 
enable  that  great  philosopher  to  precisely  ascertain  the  shape  of  the 
comets'  orbits,  which  he  believed  to  revolve  in  ellipses,  while  he  could 
only  demonstrate  them  to  move  in  parabolte,  having  the  sun  in  the 
focus.  By  means  of  diagrams,  the  lecturer  explained  how  any  one  of 
the  three  curves  known  as  the  conic  sections  may  be  described  by  a 
comet  under  the  influence  of  the  sun's  attraction. 

Halley's  enormous  labours  with  regard  to  the  discovery  of  the 
periodicity  of  the  oomet  which  bears  his  name,  and  the  general  theory 
established  by  him  were  dwelt  upon,  as  were  also  the  accounts  given 
by  the  Chinese  in  their  annals.  The  latter  have  proved  valuable  addi^ 
tions  to  our  own  store  of  knowledge  on  the  subject. 

The  perihelion  passage  of  some  comets,  the  intense  heat  to  which 
the  one  of  18^3,  for  instance,  was  exposcKi,  and  the  disturbance  often 
caused  at  each  periods,  were  shown  to  have  produced  phenomena  of 
the  most  peculiar  and  striking  nature.  Biela's  comet,  its  separation 
and  its  reappearance  in  that  State  in  1852,  are  facts  still  in  the  memo- 
ries of  many  living,  as  are  also  the  magnificent  sights  displayed  by 
Donati*s  in  1858,  and  the  singular  structure  of  the  groat  oomet  of 
1861.  The  lecturer  exhibited  some  diagrams,  which  appeared  to  give 
a  good  idea  of  the  formation  of  tails,  from  the  hoods  which  at  times 
issue  from  the  heads  of  comets. 

Meteors  were  described  as  belonging  to  one  of  those  three  classes  :— 
1.  Aerolites ;  2.  Fire  Balls ;  and  3.  Shooting  Stars.  Many  instances 
from  antiquity  and  from  modern  times  were  cited,  showing  the 
repeated  falls  of  stones,  sometimes  by  thousands,  on  various  spots  of 
the  globe.  Metallic  masses  in  places  where  their  appearance  is  totally 
unjustified  by  the  neighbouring  formation  must  also  be  looked  upon  as 
having  descended  from  above.  The  number  of  shooting  stars,  as 
visible  aU  over  the  earth,  is  something  astounding.  They  are  proved 
to  be  cosmlcal  bodies,  on  account  of  their  having  a  greater  velocity 
than  the  earth.  The  periodicity  of  meteor  showers,  certainly  one  of 
the  most  remarkable  discoveries  in  modern  astronomy,  was  established 
by  the  researches  of  Professor  Adams.  Professor  Newton,  of  Yale 
College,  United  States,  was  also  creditably  mentioned  by  the  lecturer. 
The  agreement  existing  between  the  orbit  of  the  meteoric  stream  and 
the  orbit  of  the  first  comet  of  1866,  was  clearly  shown  by  the  figures 
connected  with  these  researches.  Professor  Grant  hoped  that  the 
future  would  disclose  more  relating  to  the  physical  conditions  of 
comets,  of  which,  at  the  present  day,  little  could  be  said. 

The  course  of  these  lectures  by  the  Glasgow  professor  was  one  of 
the  best  delivered  at  the  Royal  Institution  during  this  Bession.   There 
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tliaa  other  nligecto  mDow,  bot 
the  diaooanes  weie  highlj  intereetiiiir  mad  mstractiTe,  and  detfretediB 
ft  iffft"^»f  beeoraing  » tme  and  genkJ  philoeopher. 


BICHMONB  AKB  KOBTH  HIDIKG  NATURALISTS'  FIELD 

CLUB. 


Thb  numthlj  meetinir  ^^s*  1>^  "^  ^^  mneeam  on  Tneadaj  last. 
The  pnsideiit  (Mr.  Wood,  F.O.8.)  oeenpied  the  ehacr,  and  exhibited 
a  btfge  and  instnictiTe  seriea  of  deep-sea  dzedgjiigs  from  man j  parts 
of  the  world,  sent  to  him  bj  Mr.  Wake,  of  Simderiand,  iiwlndiiig  spe- 
ehnens  of  a  TerebntnU,  a  crab,  and  maajr  oorals,  from  the  dredging 
of  the  Porcupine  in  mid-AtUntic.  Modi  interest  was  caused  by  the 
statement  that  some  of  these  otganisms  had  been  dredged  from  a  depth 
of  nearlj  three  miles.  The  president  Tigorooslj  described  a  lectore  he 
had  listened  to,  with  great  instruction,  in  Dub&i,  by  Ptof essor  Wyrille 
Thomson,  proYxng  how  thoroui^y  our  most  eminent  geologists  haye 
been  mistsken  as  to  the  existence  of  life  in  the  profound  depths  of  the 
ocean. — ^A  wen-stoiTed  specimen  of  the  now  almost  extinct  old  black  lat 
{Mti$  Ratt%u)t  from  Stockton-on-Tees,  kindly  forwarded  for  exhibition 
by  Mr.  £.  B.  M.  Middleton,  jnn.,  of  West  HartlepooL— Mr.  E.  Pilking- 
ton  liberslly  sent  for  exhibition  a  beautifully  illuminated  Roman  missal, 
date  about  1480.  Fine  specimens  of  Indian  com  and  cotton  plants 
were  sent  for  exhibition  by  Mrs.  8kelton.>-Mr.  J.  W.  Bradley,  of  the 
Grammar  School,  exhibited  dresses  and  implements  used  by  the  Fiji 
Xslanders,  and  gare  a  long  and  interesting  sketch  of  their  curious 
customs  and  drosses.  The  whole  of  the  series  was  placed  at  the  dis- 
posal of  the  president  and  the  dub. — Mr.  Ingoldby  presented  a 
Japanese  sun-diade,  and  bows  and  arrows,  of  exquisite  workmanship. 
— ^The  following  paper  on  *'  Disooreries  of  Lepidoptera  "  was  read  by 
Mr.  C.  A.  Harris : — "  It  will,  I  hope,  please  all  who  take  an  interest 
in  the  exaltation  of  our  dub  to  hear  that  this  year  we  hare  discorered 
the  Larra  Pupa  and  Imago  of  a  species  hitherto  unknown  in  England. 
The  moth  isa  Geometer,  and  from  its  characteristics  it  can  be  assigned 
to  the  genus  Amphrdasis.  One  of  the  larra  which  I  exhibited  last 
year  proTcd  to  be  the  larra  of  Ennomos  Tiliaria,  hitherto  unreported 
as  English.  We  also  took  other  larra,  which  were  unreported, 
in  the  north  of  England,  and  we  hope  to  bring  Bidmiond  forward  on 
the  Usts  of  new  Lepidopteroos  locslities."  "nie  president  alluded  to 
the  proposed  excursion  to  Flamborongh  Head.  After  election  of 
members,  the  meeting  dosed  with  rotes  of  thanks  to  Mr.  Bradley  for 
his  graphic  description,  and  to  the  donors  and  the  president. 


BRIGHTON  AND  SUSSEX  NATUBAL  HISTOBT  SOCIETT. 

Jum  9th. — ^Mr.  Sewell,  vioe-presidettt,  in  the  chair. 

The  reompt  of  Scixmtitic  Opikion  from  the  editor  was  announced. 

Mr.  Wonf or,  hon.  sec.,  reported  on  the  Tery  successful  yisit  paid  by 
the  Society  on  the  prerioos  Saturday  to  FInden,  when  they  were  yery 
hospitably  entertained  by  Mr.  H.  UHllett.  It  was  resoWed  that,  in 
place  of  a  Add  excursion  on  the  9th  of  July,  a  "  marine  one"  be 
organized. 

A  paper  on  "  Diptera  and  their  'Wmgn"  by  Mr.  Peaks,  in  the  un- 
aroidable  absence  of  that  gentleman,  was  read  by  the  hon.  sec. 
While  wings  are  common  to  the  whole  order  of  insects,  the  Diptera 
consist  entirely  of  two-winged  flies ;  but,  instead  of  a  second  or  hinder 
pair,  they  hare  little  thread-like  bodies  terminated  by  knobs,  which 
ave  eaMed  ZfaMerM,  otigfaiaUy  oonsMwed  balancers,  supposed  now  by 
some  to  be  ol/aetory  organs,  and  by  others  organs  of  hearing.  From 
many  points  of  resemblance,  he  thought  th^  were  analogous  to  the 
hind  wings  of  insects,  and  that  at  present  their  special  use  had  not 
been  ascertained.  Besides  the  Halteres,  they  had  also  winglets,  alulce^ 
which  were  thought  to  be  only  appendages  to  the  fore-wings.  Among 
the  Diptera  three  classes  of  fliers  were  found,  differing  in  the  form  of 
their  bodies  and  sh^ie  of  their  wings ;  first,  the  slender  flies,  such  as 
gnats,  baring  long  bodies,  narrow  wings,  and  long  legs,  but  without 
winglets;  secondly,  those  whose  bodies,  though  slender,  are  more 
weighty,  as  the  Asflidas,  baring  larger  wings,  diorter  legs,  and  rery 
minute  winglets  ;  lastly,  those  like  the  house-fly,  witlT  short,  black, 
and  often  rery  heary  bodies,  furnished  with  proportionate  wings, 
shorter  legs,  and  conspicuous  winglets.  From  these  droumstanoes  it 
might  be  inferred  that  the  long  legs  of  the  light-bodied  flies  acted  as 
rudders,  while  the  winglets  of  the  larger  and  hearier-bodied  flies 
assisted  the  wings  in  flying.  The  wings  might  be  described  as  trans- 
parent membranous  organs,  consisting  of  two  laminsB,  united  by  reins 
or  nerres ;  and  upon  their  arrangement,  and  the  form  of  the  antennie, 
the  distinguishing  oharacteni  of  the  Diptera  are  founded. 

The  sereral  parts  of  the  wings  and  nermres,  and  their  diflSerenoes, 
as  seen  in  the  great  groups  Nemocera  and  Brachyceraf  were  next 
pointed  out;  and  the  paper  illustrated  by  rery  beautiful  drawings, 
made  by  Mr.  Peake  with  the  camera  lucida,  and  by  microeoopioal  pre- 
parations of  wings,  &o. 
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PtofessorBi 
joined  the  Society  in 


Society  should  record 

that  a  letter  of 

was  unanimously 

Donations  to  the 


inthedttL 
the  datk  of  9r  J.  T.9Bpsaa,B«i,ii]M, 
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Effeiiedtiai^ 

of  the  kM  Oqr  hsd  sasbined,  ad 
be  aeai  to  Lady  Sta^asB  and  bailj,  vUeb 

to. 

TSmarj  wen  n- 


The  following 

1.  "  Botanical  Notes  of  a  Jooraeytknmgk  ^aia  and  PDriiigBl,"bT 
T.  C.  Ardier,  Esq.  2.  '^BotamealXotesoKtbsGardeaof  Xootaenit, 
POTtugal,"  by  T.  C.  Archer,  Eaq.  3.  "  Botanieal  Kotm  tskaontbe 
Bock  of  Gibrsltar,"  by  T.  C.  Archer,  Esq.  4l  *"  Bq»rt  on  the  Opea- 
air  Vegetation  at  the  Boyal  Botame  Garden,"  Vf  B.  M<Kab. 

At  the  hwt  meeting  of  the  BoCameal  Society  a^thAprilllggTei 
long  list  of  the  open  air  plants  then  in  bloom.  The  April  meetiBf 
generally  exhausts  all  the  plants  nsoalty  qaoted,  bat  the  extrenebid- 
wardness  of  the  season  has  left  a  few  of  them  sftffl  sww^iced.  These 
I  now  supplement.  The  temperature  dunng  the  past  sMmih  las  neTer 
been  rery  low  ;  but  regetation  is  still  rery  mnek  hehiBd,  CMued  is  a 
great  measure  by  the  dry  state  of  the  weather  whidi  ve  hsre  reeatlj 
experienced.  The  six  lowest  morning'  tLmpcislaiui  dnziosr  the  put 
month  were  <m  the  18tb,  20tb,  and  27tli  April:  sa& Ind, 4tibi, tad 7tt 
May,  when  the  thermometer  indicated  respeetiTdy  31, 35, 35, 34, 3d, 
and  33  degrees ;  while  the  six  highest  early  maaiBg  tempoibiRs 
were  on  the  16th,  21st,  24th,  and  25th  ApA ;  and  ob  tiie  eth  lai 
10th  <rf  May,  when  the  maridngs  were  laspecUiely  43, 45, 44, 47, 45, 
and  47  degrees. 

The  following  table  rrhansts  the  usual  list  of  ipringflowvagplttti, 
with  the  dates  of  their  flowering  last 


Data  of 


1870. 

FritiDaria  imperiaUs April  15 

Nardasas  bioolor   

Anemone  nemoroaa    


n 


Omithogslum  exo^ram . . . 
Primula  dliata  purpurata 

Epimedium  rubrum    

Omithogalum  montannm  , 


t* 


16 
17 
19 
20 
20 
20 
21 
28 


Dsiecf 

Flowcnng, 

1869. 
Ibidi24 

April    3 

«     « 

„     1 

MiithSO 

3 


April 


n 

n 


i 
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y.  Miaeellaneoos  Commnnirstionti 


1.  Shetiand  Alge.— Mr.  Peach  gare  a  list  of  fotty-one  ipaaaof 
AlgiB,  collected  by  Miss  Jeffireys  in  1864,  at  the  Outer  SkemeBof 
Whalsey,  ten  of  which  are  additions  to  Edmonston's  Est 

2.  Saxifraga  cemua. — Mr.  Christie  exhibited  growmg  flowonf 
plants  of  what  appeared  to  be  Saxifraga  grannlataf  which,  he  sUied, 
had  been  obtained  from  the  bulblets  of  plants  of  S.  eernva,  eoDeetid 
on  Ben  Lawen. 

Professor  Balfour  remarked,  that  althougb  it  was  bdiered  by  Gome 
that  S.  cemua  was  only  an  Alpine  form  of  8.  granulatiL,  jet  b 
doubted  Mr.  Christie's  conclusion,  as  plants  of  5.  cemua  bom  Bo 
Lawers  had  been  oultirated  in  the  Botanic  Garden  for  msiiy  Jfta, 
and  nerer  changed  their  normal  form.  Mr.  Sadler  tbtnght  that,  u 
8.  granutata  also  occurred  oh  Ben  Lawen  near  the  fiboe  nhen  San- 
fraga  cemua  grew,  it  was  possible  that  the  two  spedee  hsd  been  col- 
lected by  Mr.  Christie,  and  got  mixed  before  plsnting  thesi  in  poU 
Mr.  White  stated,  that  as  far  as  his  knowledge  of  spedeB  irent,  b» 
firmly  beliered  that  it  would  be  yet  fully  prored  that  8.  cenua  vu 
only  a  form  of  8,  granulata. 

3.  Salvinia  natofu.— Professor  Balfotr  exhibited  growing  plants  of 
8alvifUa  natans,  which  had  recently  been  sent  to  the  Botanic  Garda 
from  Hamburg,  and  described  its  different  stages  of  derelopment  asd 
mode  of  reproduction. 

4.  Tupa  rTiyncfcopetala.— Mr.  Sadler  exhibited  dried  specunens  of 
Tupa  rhynchopetala^  a  Lobeliaceons  plant  from  Abyssinia,  and  ealW 
attention  to  the  peculiar  structure  of  its  stem,  in  baring  a  aooe  of 
woody  cylindere  arranged  in  a  network  threugh  the  cellnlar  baik. 

5.  Mr.  A.  Craig  Christie  exhibited  and  presented  to  the  Mnaeom  » 
series  of  models,  prepared  by  himself,  illustrating  the  embjroa  aaa 
fruit  of  CrnoifewB,  fruit  of  Umbellifene,  flower  of  fuchsia,  and  an  jdoal 
plant. 

6.  Miss  Gibson-Craig  presented  a  specimen  of  Sphrria  Robertnh 
the  catepillar  fungus,  ^m  Kew  Zealand. 

7.  Mr.  E.  T.  Mackintosh  exhibited  a  portion  of  the  trunk  of  an 
ash  from  Moffat,  with  a  remarkable  derelopment  of  "  tawte-'    , 

8.  Mr.  Erans,  Bank  House,  Penicuik,  presented  fertile  »Pfa?«? 
of  EquUetum  umhrosum,  collected  on  a  bank  near  his  honae,  in  Apii 
last. 
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9.  Mr.  M*Nab  placed  on  the  table  a  large  colleotion  of  Alpine 
plants  in  flower. 

10.  Professor  Balfour  exhibited,  nnder  miorosoopes,  some  recently 
disooyered  species  of  diatoms— contributed  by  M.  Eulenstein,  of 
Dresden. 


NOVA  SCOTIAN  INSTITUTE  OF  NATURAL  SCIENCE. 

OsDiNABT  MiETiNa,  May  9th,  J.  B.  GUpin,  M.D.,  vice-president, 
im  the  chair. — Mr.  Frederick  Allison  read  a  paper  entitled  **  Meteoro- 
logical Obserrations  at  Halifax,  N.S.,  for  the  year  1869,"  which  gave 
the  following  results  for  each  month : — January  had  a  mean  tempera- 
tare  of  23°  29^,  the  maximum  being  54°  3'  and  the  minimum  6""  8'. 
Mean  barometric  reading,  30*994.      Bain,  inches,  3*04.     Prevailing 
wind,  N.W.,  with  a  mean  force  of  2*1.     February  had  a  very  equable 
temperature:    mean,   26°  13';    minimum,   6°  3^ ;    maximum,   44^2'. 
Mean  of  barometer,  29*828;  maximum,  d0'd94.    Bain,  inches,  3*2. 
Prevailing  wind,  N.W.    During  March  the   maximum  temperature 
was  rather  high,  and  the  minimum  very  low,  giving  a  very  wide  range. 
The  11th  was  the  warmest  day — mean,  41°  17' ;    and  the  9th  the 
coldest — mean,  8°.    The  barometer's  range,  1  '360,  was  much  as  usual. 
Hygrometrical  observations  gave  no  unusual  results.     Greatest  elastic 
force  was  on  the  10th,  and  the  least  on  the  6th.    North-west  winds 
again  prevailed.    Peach-trees  blossomed  on  the  24th,  and  wild  geese 
Anser  Canadensis)  passed  9ver  Halifax  on  the  26th«    In  April  both 
the  maximum  and  minimum  thermometric  readings  were  high — the 
former  being  68**  7',  and  the  latter  38**  72'.     Barometer — maximum, 
30*113  ;  minimum,  29*317.    Bain,  2*21  in.     Prevailing  wind,  S.E.    A 
very  extensive  range  of  temperature  characterized  May,  being  almost 
identical  with  that  of  May,  1868 ;  the  former  being  55*"  6',  and  the 
latter  55°  5'.    The  maximum  temperature  was  77°  7',  and  the  minimum 
22°  1'.     Mean  barometric  reading,  29*601.      Prevailing  wind,  S.E. 
Daffodils  and  violets  blossomed  on  the  10th.      The  humming-bird 
{Trochilus  coluhris)  was  first  seen  on  the  14th,  and  rhubarb  was  fit  to 
cut  on  the  18th.    June  was  remarkable  for  a  very  high  barometer — 
the  maximum  being  30070 ;  the  minimum,  29*401 ;  and  the  mean, 
29*834.      The  maximum  temperature  occurred  on  the  27th,  being 
80°  T ;   and   the  minimum  on  the  10th,  38°  6'.      South-east  winds 
still   prevailed,    though    but  slightly    over    south-west,    the    usual 
summer  wind.     The  narcissus  blossomed  on  the  4th,  the  crab  and 
apple  on  the  11th,  and  the  horse-chesnut  on  the  12th.     On  the  16th 
wild    strawberries  were  found  in  the  country  in  abundance,  and 
on  the  last  day  of  the  month  garden  strawberries  were  picked.    July 
was  noted  for  its  extremely  bright  and  clear  atmosphere.    The  range 
of  temperature  was  small,  the  maximum  being  low,  and  the  minimum 
rather  higher  than  usual — the  former  being  80°  8',  and  the  latter, 
46°  9'.     Maximum  of  barometer,  30163 ;   minimum,  29*246.      Pre- 
vailing wind,  S.W.    Bain,  2*92  in.     Now  potatoes  were  for  sale  in 
Halifax  market  on  the  7th,  and  peas  on  the  15th.    Cherries  were  ripe 
on  the  22nd,  and  raspberries  on  the  28th.    August  Was  a  very  fine 
month,  though  cool — the  mean  temperature  being  remarkably  low, 
59°  62^,  and  the  maximum    only  reaching   79°  9'.       The  barometer 
generally  stood  high,  30231   being  the  maximum.      Bain,  2*58  in. 
Prevailing  wind,  N.W.     Bed  currants  and  cucumbers  ripened  on  the 
3rd ;  the  first  dahlia  blossomed  on  the  5th,  and  the  holly-hock  on  the 
9th.     September  had  little  cloud  and  was  very  dry,  rain  falling  on 
eight  days  only,  1*57  in.  being  registered.    The  range  of  temperature 
was  not  great — the  maximum  being  78°  9',  and  the  minimum  35°  1'. 
Hoar  frost  was  deposited  on  the  morning  of  the  22nd,  being  the 
first  since  May  11th,  a  period  of   134  days.     Barometrio  maximum, 
30*304 ;   minimum,   29*508.     Prevailing   wind,   S.W.     Peaches  were 
ripe   on   the    17th.      In  October  the  amount  of   precipitation  was 
nearly  fifty  per  cent,  above  the  average,  and  the  total  amount  of 
rain  and  melted  snow  was  7*30  in.      In  temperature  a  very  high 
maximum  was   marked   on    the   4th,   74°  4';    while   the  minimum, 
which  was   22°  9',   ooourred  on  the  28th.     The  range  was  51°  5'. 
Barometrio  maximum,  30*198 ;  minimum,  29*241.     At  5.50  a.m.,  of 
the  22nd,  a  slight  shock  of  earthquake  was  felt  in  Halifax,  which 
was  more  severe  towards  the  north  and  west  of  the  province.     Flocks 
of  migratory  thrushes  {Turdnis  miffratorius)  were  ffoing  south  on  the 
10th.      Although  a  cool  month,  the  mean  being  1°  61'  below  the 
average ;  the  extraordinary  steadiness  of  the  temperature  and  absence 
of  severe  frost  in  November  concealed  this  fact.    The  warmest  daj 
was  the  2 1st,  maximum,  55°  5';  and  the  coldest  the  16th,  minimum, 
18°  8'.     The  maximum  barometric  pressure  was  30*366,  and  the  mini- 
mum, 29*068.      The  rainfall  was  5*19  in.,  and  the  prevailing  wind 
N.W.     In  December  the  fall  of  snow  was  remarkably  small ;  but  the 
heavy  rainfall  raised  the  total  precipitation  to  5*77  in.    The  tempera- 
ture gave  results  abnormal  in  the  extreme.    The  maximum,  53°  8^, 
had  never  been  touched  for  several  years  ;  while  the  minimum,  12°  2', 
was  unprecedently  high.     The  1st,  which  was  the  warmest  day,  had 
the  mean  heat  of  May  ;  and  the  mean  of  no  less  than  eight  days  was 
above  40°.    Another  peculiarity  of  this  month  was  the  frequent  high 
reading  of  the  barometer,  marking  over  thirty  an^  a  half  inches  on 


two  occasions ;  and  fourteen  days  giving  means  over  30*000.    The 
common  N.W.  wind  scarcely  obained  prevalence  over  S.W.  and  W. 

Dr.  Bernard  Gilpin  read  a  paper  *'0n  the  Canadian  Porcupine" 
(Erethison  dorsatus)^  in  which  it  was  stated  that  this  very  shy  and 
retiring  animal  still  exists  in  abundance  in  the  province.  His  bones 
and  teeth  had  been  found  in  the  Ejoekkenmoedding  of  the  coast, 
proving  that  he  varied  the  diet  of  the  ancient  people  who  made  them. 
A  very  large  specimen  measured  25  in.  in  length,  with  quills  of  3  in. 
The  Indians  consider  them  as  good  food,  and  have  a  very  speedy  way 
of  cooking  them ;  merely  scorching  off  quills  and  hair,  scalding  in  a^ot 
of  boiling  water,  then  scraped,  cut  up,  and  fried.  The  porcupine  soon 
becomes  tame  in  oonfinement,  readily  eating  all  kinds  of  vegetables 
and  fruit,  and  will  make  itscdf  at  home  even  in  the  lap  of  a  child. 
It  dens  in  the  forest,  under  some  old  root,  and  the  path  it  makes 
to  the  trees  it  barks  for  food  may  readily  be  discerned  on  the  snow. 
It  prefers  the  bark  of  the  hemlock  (Abies  Canadensis)  to  any  other 
food,  and  loves  the  most  lonely  and  wild  portions  of  the  forest, 
avoiding  the  settiements,  save  in  warm  October  nights,  when  it 
sometimes  steals  out  into  the  clearing  for  the  apples  which  lie  around 
the  trees  of  the  orchard.  The  general  colour  of  the  porcupine  is  black, 
though  a  few  long  hairs  tipped  with  white  give  it  a  greyish  appear- 
It  is  covered  with  spires  from  the  forehead  over  the  ^aok, 


ance. 


upper  surfaoe  of  the  arms,  legs,  and  tail ;  nnder  surface  of  the  arms 
and  legs  and  belly  has  no  spires,  but  is  covered  with  dusky  hair. 
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FBENCH  ACADEMr. 

Pabis,  June  13th. — ^A  correspondent  in  the  Section  of  Medicine  and 
Surgery  wai  elected  at  this  meeting,  to  replace  M.  Panizza,  lately  de- 
ceased. Amongst  the  candidates  for  this  appointment  were,  in  the 
first  line,  M.  Kokitanski,  of  Vienna ;  in  the  second  line,  M.  Lebert,  of 
Breslau ;  in  the  third  line,  and  in  alphabetical  order,  Mr.  Bordman, 
of  London,  and  M.  Donders,  of  Utrecht ;  in  the  fourth  line.  Dr.  Ben- 
net,  of  Edinburgh,  and  Mr.  Paget,  of  London.  M.  Kokitanski  was 
elected,  having  obtained  thirty-seven  votes  out  of  forty ;  M.  Lebert 
obtained  two  votes,  and  M.  Donders  one. 

Amongst  the  correspondence  of  the  day  was  a  paper  by  M.  H.  Caron, 
*'  On  certain  New  Properties  of  Iron." 

M.  M.  Martins  and  Chancel,  in  reply  to  some  remarks  of  General 
Morin  (relative  to  their  former  statements  as  to  the  rupture  of  hollow 
projectiles  by  the  congelation  of  the  water  contained  within  them), 
said  that  the  contraction  of  the  steel  by  cold  is  slight  in  comparison 
with  the  dilatation  of  the  water  by  congelation.  A  bomb,  cast  at  a 
temperature  of  12°,  contracts  only  ^th  by  the  pressure  which  deter- 
mined the  rupture  of  the  shell  by  the  dilatation  of  the  water.  Al- 
though the  two  causes  are  contraiy  one  to  the  other,  the  effect  of 
one  is  so  slight  that  it  may  be  considered  as  unimportant  in  the  cal- 
culation of  the  resultant  effect. 

A  letter  from  Mr.  Lockyer  contained  some  observations  on  solar 
protuberances  made  by  him  on  the  16th  of  May,  a  day  on  which  these 
protuberances  were  very  remarkable.  Mr.  Lockyer  also  remarks  that 
these  observations  have  led  to  a  renewed  confirmation  of  the  views 
recently  brought  forward  by  him  on  the  constitution  of  the  envelope 
of  the  sun,  and  particularly  with  reference  to  the  fact  that  the 
stratum  in  which  these  phenomena  occur  is  of  a  very  slight  thickness. 

M.  Tosellt  broncrhi  forward  m  note,  indioating  a  means  for  producing 
in  a  mass  of  water  a  lowering  of  the  temperature  to  13°.  This  pro- 
cess consists  simply  in  plunging  into  the  liquid  a  curved  and  spiral 
tube,  and  rotating  it  on  its  axis. 

A  paper  relative  to  a  grotto,  called  the  Qrotte  des  Morts,  near 
Alais,  was  placed  before  the  meeting.  It  contained  statements  with 
reference  to  the  fact  that  this  gfotto,  which  was  originally  a  mine, 
afterwards  became  a  place  of  sepulture  for  the  inhabitants  of  the 
surrounding  district.  Their  remains  are  still  to  be  found  there— a 
fact  which  denotes  even  more  clearly  the  age  of  that  population. 

M.  Henri  Sainte-Claire  Deville  presented  a  paper  by  the  pupils  of 
his  laboratory,  on  **  The  Determination  of  the  Mechanical  Equivalent 
of  Heat  by  means  of  the  experiment  of  Foucault's  Bevolving  Disk." 

M.  Wurtz  presented  a  note  by  a  medical  student,  M.  Dnboux,  on 
"  The  Use  of  Atropine,  in  order  to  Distinguish  Beal  from  Apparent 
Death." 

M.  Cahours  presented  a  note  by  M.  Houzeau,  on  "A  Process  adapted 
to  Produce  Ozonization  of  the  Air  in  a  very  simple  and  rapid 
manner." 

M.  Jamin  brought  forward  the  results  obtained  by  him  (in  con- 
junction with  M.  Amaury)  in  his  experiments  for  the  deteimination  of 
the  specific  heat  of  different  liquids. 

M.  Marey  placed  before  the  meeting  a  small  apparatus,  by  means  of 
which  the  fiight  of  insects  and  birds  can  be  registered.  This  appa- 
ratus, which  seems  but  a  simple  tor,  is  founded  on  mechanical  laws. 
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and  leadi  to  a  niioml  eipkcation  of  the  mormieiiti  by  Bieaiu  of 
whloli  flight  U  exKuted. 

Tht  metAiag  temtiiuited  with  a  nMtntnr,  on  "Tho  Trmtineiit  ol 
TjfhtAi  Frrer^with  Cteosote,"  irhich  appears  to  be  prodiictiTe  of  good 
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Patant  for  a  Cold  Ttnnins  Froceu. — H.  Daabij,  ironmaiter, 
Blano  Hnrger  Wotki,  at  Bellefontaine,  id  Uu  Votgei,  obtaiD«d  in 

NoTember  lart  a  patent  for  tinning  bj  a  <!old  proesRi,  in  order  to 
prarent  oiidation  ot  iron  in  general,  and  eipeoiallj  of  iron  wirs,  em- 
plojed  in  tbe  fabrication  of  oards  and  wire  cloth,  without  altering  ita 
poliBh  or  rigidity.  An-addition  to  the  patent  wan  made  on  tbe  30th 
Deoember.  Tbe  inTentor'i  cbief  object  ia  to  prerent  the  ioftflning  of 
the  net*],  and  the  mode  adopted  is  enooeesive  immernonin  batbaoon- 
taining  cold  aolntioni  ot  Balta  of  tin,  with  the  addition  of  a  oert^in 
amount  of  organia  matter,  luch  aa  fecnla  or  atarch,  nbich  baa  aJwaja 
been  foand  valuable  both  in  tinning  and  galraniintion.  The  eolation 
patented  ia  oompoaed  aa  follows: — To  erer;  tveatj  galloni  of  water 
add  6  lb  of  Tje  floor,  and  let  it  boil  for  abont  half  an  honr  ;  filter  it, 
and  afterwards  add  212  Si  of  pyrophosphate  of  aoda,  34  tb  of  crjstal- 
liiad  salt  of  tin,  1341b  of  nentral  photooblaTide  6t  tin,  and  (mm  3  oz. 
to  4  oz.  ot  solphario  acid.  'When  the  salta  are  diaaolTed  the  solation 
is  distriboted  in  eight  or  ten  wooden  vats,  a  little  additional  water 
being  added  to  the  first  two  or  three  of  tbe  vats.  The  wire  is  passed 
eaceeiaivelj  through  the  whole  ot  tbe  vats,  and  if  great  brilliancy  of 
•arface  ia  required,  also  throogb  draw  plates  at  intervals,  and  the  wire, 
while  rotaioing  all  ita  rigidity,  booomas  ooTered  with  a  brilliantly 
polished  coat  of  tin.  Beaotifnl  and  inoiidieable  cards  and  wire  cloth 
have  been  prodaoed  by  tbia  proceu,  which  is  applicable  to  wire  for  a 
hundred  different  purposes.  M.  Danbif,  we  are  told,  has  [also  sac- 
eeeded  in  silvering  iron  wire,  by  nsing,  in  plaoe  of  the  salts  of  tin  in 
the  solntion,  oyanida  ot  silver  and  cyanide  ot  potaasiam. 

Voloanlo  Emption  In  Hextoo. — The  Heiioan  correspondent  of 
the  San  Franoiaao  BuIMtn  gives  partienlais  of  the  reoent  eraption  of 
Cebomoo.  Aboat  fifteen  milea  north  of  Ahoaoatlan,  and  east  ot  the 
mun  road  between  Tepio  and  Qnodalajara,  is  situated  the  monntain  of 
Csbomco,  which,  on  tbe  22tid  day  ot  Febrnary,  burst  forth  into  five 
distinct  volcanoes,  vomiting  ashes,  sand,  and  large  rocks  with  anob 
violence  and  continuity  ai  to  cause  the  depopulation  of  the  sorroand- 
Ing  conntry.  A  white  smoke  is  visible  throughout  tbe  day  ;  at  night, 
a  bine,  anlphnrons  light,  with  ocoasional  flames,  crowns  the  summit  of 
the  Sierra,  and,  at  intervals  of  ten  or  flfteen  minutes,  emitting  poffa 
of  (apparently)  vapour,  oomparative  to  the  soand  of  the  blowing.oft 
of  steam  from  a  boiler,  followed  by  a  dull  roaring  noise  and  trembling 
of  the  esrtb.  The  liquified  rocks  and  earth  run  like  creeke  of  water. 
The  eraption  ioeraasea  in  fotoa  daily,  which,  if  oontinued,  will  en- 
danger the  town  of  Ahnaoatlau.  The  inhabitants  ot  the  town  and 
villages  in  the  vicinity  could  not  breathe  from  the  effects  ot  the  fine 
ashes,  which  cover  the  ground  and  roofs  of  houses  to  tbe  depth  of 
over  one  inch.  The  flros  are  eitending  in  the  direction  of  Useta  and 
and  Tequepeiban.  Jala  ia  in  imminent  danger.  In  close  proximity 
to  the  present  ernption,  tho  remains  of  an  old  eittncC  crater  are  dis- 
tinctly visible,  evidently  in  ite  days  having  (of  which  no  leaord  eiista 
among  the  Indians)  far  eioeodod  the  powers  of  the  late  outbreak  ;  a 
etresm  of  lava,  two  miles  wide  by  twelve  miles  lontr,  presenting  at  a 
distant  view  tbe  appearance  of  a  wMe  carriage- road,  dSKiendB  from 
the  old  opening  and  terminates  on  tbe  road,  which  creates  a  hollow, 
mmbling  aoond  when  passed  over  by  the  atage-ooacb.  To  date  of  1st 
of  April,  no  cessation  or  dimunition  bod  been  perceived  ;  on  tho  con- 
ttary,  it  was  presumed  to  be  augmonting  in  force  and  extent.  Tbe 
Indians  in  the  neigbonrhood  believed  it  to  be  a  vast  gold  and  silver 
mine,  and  that  the  imps  ot  darkness  are  having  a  grand  redaotion  ot 
metals.  They  proteea  to  see  black  individoale  in  the  blue  flames, 
making  merry  over  tbeir  pradnotions  at  night. 

The  IjaTatojo. — Althongb  tbe  olive  is  the  most  important  produce 
of  Italy,  the  means  geneially  employed  for  extracting  the  oil  are  very 
imperfect,  and  lead  to  a  considerable  wa^te  ot  oil,  and  until  within  tbe 
last  five  or  six  years,  after  tbe  olives  had  been  crushed  by  thepBaoanta, 
tho  hnsks  were  abandoned  as  worthless;  bnt  in  a  tow  places  steam 
machinery  has  been  introduced  to  torn  to  occonnt  the  bnaka  thrown 
away  by  the  peasants  aa  worthless,  and  which  it  is  now  known  repre- 
sent a  considerable  portion  ot  tbe  value  ot  the  oil  crop,  Tbe  process  of 
extracting  the  oil  from  the  husks  by  a  laralni'o  is  very  simple.  The 
husks  are  ploped  in  tubs,  and  worked  with  water  by  machinery  until 
tbe  water  has  carried  off  all  the  remaining  oily  matters  which  rise  to 
tbe  surface  afl  er  the  water  haa  been  allowed  to  remain  still,  Tbe 
hnika  are  then  put  in  a  steam  press,  which  sqneeses  onlalltha 
moisture  ;  and  after  tbcy  hare  gone  through  these  different  processes, 
the  busks  are  used  for  taeL  Tbe  ulto  iaiato  tbua  extracted  ia  need 
for  the  manofactuie  of  soap. 
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WEDNraDAY,  June  lAid. 
Geological  Society,  8  p.m.  1.  "Lower  Portion  of  the  Green-slatea  and 
Porphyries  ol  the  Lake  District,"  ^  Dr.  II.  A.  Nicholson.  '1. 
"Observationj  on  Soma  Vegetable  Fossile,"  by  Ur.  B.  Bnx^ 
Bmyth.  3.  "Plemosanrian  Remains,  KimmerMge  Bay,"  by  Mr. 
J.  W.  Hulke.  *.  "Geology  of  the  Lofoten  lolonds,"  by  the  Rev. 
T.  O,  Bonney.  6.  "  noryvtmu  Ho/iiunn,  Gennar,  tromthe  Uari- 
slate  of  Uidderidga,  Durham,"    by  Ur.  Albany   liancuok  and  Ur. 

Royal  Soeietjr  of  LiUrature,  8  30  pm.    "Greek  Tablet  fotmd  In  Iha 

Assasseef,  Thebes,"  by  Mr.  W.  R.  Cooper. 
THURSDAY,  23rd. 
Royal  Society  Club,  fl  p.m. 

Statintical  Society,  4  SO  p.m.     Anniversary  Meeting, 
Zoological  Siuciotv,  8  80  p.m.     1.  "Walrus,"  by  Dr.    Murie.     2.   "Calar 

logiie  of  tho   Mammals  ot  Sostb  China  and  Formosi,"  by  Ur.  R. 

Soioboe.    8,  "  Birds  from  Trinidad,"  by  Dr.  O.  FiDssh. 

FRIDAY.  21th. 

Quebett  Hub,  8  p.m. 

SATURDAY,  25th. 
Royal  Botonio  Booioty  3,45  p.m. 

SUNDAY,  28th. 
Sunday  Lecture  Sodsty,  8  p.m.     "On  Cruelly  in  TftoHon  to  the  Lower 
Anunols,"  by  Sponoer  Cobbold,  Ekj.,  M.D.,  F.B.3.,  F.L.8. 

MONDAY,  27th. 
EthnologicalSocietv,  6  p.m.  {Eira  Meeting.)  3.  "  On  the  OpenioK  of 
the  Park  Cwm 'Tumulus,"  by  Sir  John  Lubbock.  Bart.,  H.P.,  F.B.S. 
2.  "On  tbe  Opening  of  Grim'sGraiea,  Norfolk,"  by  Canon  Green- 
well.  3,  "On  theDiscoveiy  ot  Platvonimic  Men  in  Denbigbsbiro," 
by  W.  B.  Dnwkini,  Esq,,  M,A.,  F.KS.,  and  Profeaaor  Biiak,  F.RS. 
London  Institution,  4  p.m. 

TUESDAY,  S8th. 
Roy  si  Medical  and  Chirurgioal  Society  8.30  p.m. 

BiirDinzbam    Natural    History    and    Microscopical    Society,  7  30  p-IB. 
"  Glimpsrs  of  Insect  Life,"  by  W.  G.  Blatcb. 
WEDNESDAY,  29th. 
Society  of  Arts,  8  p.m. 


New  ZeaLaKD  Tosres  —    W     M    —We  are  obliged  lo  our  corrcspon 
dent  for  the  block  and  Rhalt  reproduce  t  as  we  suppose  be  ntended     H 
w  II  be  aware  that  we  have  al  ea  ly  reproduced  two  others  from  tbe  m 
torvsting  volume  from  which  it  is  taken, 
r  LecTtniEB.— 
lio  will 
The  Soc      , 

1  be  bos  conducted  its  oflairs  daring  the  si 
nearly  concluded. 

I'BOVEHBitL  FmLOeoPBr,— " T.  D."— tt  iiquiWouA  ol  our  line,  hot 
the  joke"Naturanon  fecit  per  sol  turn  (Natane  ianotwottb  Itasslt)"  is 

Tni  FIBTIU7ATT0II  Of  TBE  Otcls.— "H.  H."  It  thanksd  for  tba 

specimens.  Nsgeli  and  Sebloiden  are  tbe  two  who  have  done  mosi  woik 
on  the  pnrticular  point  reteiTsd  to. 

iKHCLitTON  o¥  CABLES.— "  W.  C."— Consult  Mr.  Varlcy  Or  Frofeesor 
Flflcming  Jonkin.  The  law  is  eouly  demonstraled.  The  B.  A.  unit  it 
most  useful  for  tbo  purpose ;  but  your  applica^on  of  it  is  altogether  a 
mistaken  one. 

CilBOUATlc  V.  Spbibical  AsntllATlON.- "C.  G.  E."— We  cannot  con' 
ceiie  such  a  condition  ot  things  possible.  If,  as  you  ssy,  yon  "bav* 
increased  the  penetration,  and  also  at  the  same  time  c^mbiiabed  the 
aberration  of  sphericity,"  then  the  thing  is  a  paradox  to  as ;  for  in  oar 
opinion  tba  (luality  of  penetration  Is  in  a  deBnite  direct  ratio  to  that  of 
apbericsl  aberration.  The  eolotin  produced,  and  whish  you  my  always 
appear  in  tbe  same  order  as  those  oF  tbe  spectrum,  is  an  extremely  sus- 
picioiis  phenomenon.  If  it  were  due  to  the  fact  that  undnLstiraiB  of  a 
certain  wavelength  only  pats  through  certain  parts,  is  it  not  against  all 
theory  of  probability  that  these  thickneesn  should  be  in  such  tdation  aa 
to  join  the  colours  in  tbo  spectrum  order  I 

TBI  CiKCHOHACEa.— "  V.  Y."~-TbBy  an  aorollifloTK,  and  allied  t« 
tbe  madden. 
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WEDNESDAY,  JUNE  29,  1870. 


PROFESSOE  HUXLEY  AND  DR.  PAVY. 

the  discussion  which  has  taken  place  in  the  pages 
of  the  Lancet  hetween  Dr.  Payj  on  the  one  liancl, 
and  Professor  Haxley  on  the  other,  a  point  has 
heen  raised  in  which  the  scientific  pnblio  generally 
are  considerably  interested.  For  a  long  time 
ihere  has  been  abroad  a  yagne  impression  to  the  effect  that 
those  who  hare  had  to  do  with  the  examinations  in  the  London 
TJniyersity  hare  attempted  to  give  that  institation  a  false  tiattM 
hy  causing  the  questions  pnt  to  candidates  for  degrees  to  be  of 
so  high  a  standard,  that  bat  few  students  could  possibly 
answer  them.  This  idea  has  been  especially  prevalent  among 
the  teachers  in  our  metropolitan  medical  schools ;  and  we  are  not 
at  all  surprised,  therefore,  that  it  should  have  fastened  itself  on 
Dr.  Pavy,  who  has  distinctly  expressed  his  opinion  on  the  sub- 
ject in  a  letter  addressed  to  the  Lancet,  Indeed,  Dr.  Pavy,  in 
commenting  on  the  remarks  which  fell  from  Professor  Huxley 
in  his  recent  address  to  the  students  of  IJni^arrity  College,  has 
attributed  the  grievance  which  Professor  Haxley  alluded  to,  to 
the  method  of  examination  which  the  Professor  and  his  col- 
leagues at  the  University  have  adopted. 

The  charge  is  a  very  grave  one,  and  we  are  not  surprised 
to  find  that  Professor  Huxley  has  lost  no  time  in  rebutting  it, 
and  that  he  has  saccessfully  shown  how  mistaken  is  Dr.  Pavy's 
explanation.  Statistics  of  the  results  of  the  examination  at 
the  London  University  have  been  carefully  prepared  by 
Dr.  -  Garpenter  (the  Registrar) ;  and  from  these  Professor 
Huxley  demonstrates  that  the  evil  does  not  result  from  the 
character  of  the  examinatiou-papers,  as  Dr.  Pavy  considers. 
Lideed,  Professor  Huxley  is  still  of  opinion  that  the  ignorance 
of  students  results  from  the  mode  in  which  Physiology 
is  taught  in  the  medical  schools.  The  substance  of  Professor 
Huxley's  reply  will  be  found  elsewhere  in  our  colamns; 
and  we  think  that  our  readers  will  condade  with  the 
Professor  that,  whatever  may  be  the  reason  of  the  prevail- 
ing ignorance  of  physiology — ^whether  it  be  due  to  imperfect 
teaoUng.in  the  schools,  as  Mr.  Huxley  supposes,  or  not — ^it  is 
not  attributable  to  the  system  of  examination.  We  have  had, 
on  one  occasion,  to  complain  of  the  number  and  character  of 
questions  put,  in  certain  departments  of  science,  to  candidates 
for  the  University  of  London  matriculation;  but,  from  a 
long  experience  of  the  questions  given  in  the  departments  of 
Biology,  we  must  confess  that  it  has  always  seemed  to  us  that 
the  examiners  conscientiously  sought  to  find  out  how  much,  and 
not  how  little,  the  candidate  knew.  We  think,  therefore,  that, 
so  far  as  the  discussion  has  extended,  Professor  Huxley's 
position  has  noCbeen  sucoessfally  assailed. 

But,  leaving  aside  altogether  the  respectiye  opinions  of  the 
two  disputants,  we  would  ask  the  question.  Is  Physiology  pro- 
perly taught  in  medical  schools  generally  P  We  doubt  not 
that  in  some  of  the  larger  hospitals  and  colleges  much  atten- 
tion is  directed  to  those  facts  and  phenomena  in  practical 
Physiology  on  which  Medicine  itself  is  so  firmly  based.  But 
is  it  not  the  case  that  in  others,  a  few  antique  diagrams,  pre- 
posterously unnatural  models,  utter  absence  of  anything  like 
real  demonstration,  and  unnecessary  dwelling  on  speculations 
and  efiSste  hypotheses,  constitute  the  whole  teaching  of  the  sub- 
ject of  Physiology  P  JBEow  many  lecturers  are  there  in  London 
even,  who  demonstrate  the  circulation  of  the  blood,  or  show  the 
passage  of  the  chyle  along  the  lacteals,  or  make  their  stud^ts 
familiar  with  the  normal  heart  and  lung  sounds,  or  with  the 
difference  between  the  anterior  and  posterior  roots  of  the  spinal 
nerves,  or  show  the  action  of  constant  galvanic  currents  as 
compared  with  indoctive  ones,  or  familiarise  their  pupils  with 
the  result  of  section  of  the  spinal  cord  at  diffnrent  points  P  We 
should  like,  indeed,  to  know.  No  doubt,  numerous  lectures  on 
the  cell  theory  are  given ;  **  reflex  action,"  as  an  hypothesis,  is 


adequately  dwelt  on;  the  relative  claims  of  Servetas  and 
GflBsalpinus  to  the  discovery  of  the  circulation  are  disposed  of, 
and  no  end  of  text-book  quotations  are  indulged  in. 

This  is  unquestionable ;  but  it  is  not  teaching  physiology  as 
it  ought  to  be  taught;  and  as  it  is  the  system  usually  followed 
in  nine  cases  out  of  ten  in  these  countries,  Professor  Huxley 
was  perfectly  justified  in  pointing  it  out»  and  passing  the  severest 
censure  upon  it.  That  Professor  Huxley's  view  is  right  we  do  not 
for  a  moment  doubt,  and  we  thank  him  heartily  for  the  courage 
and  candour  with  which  he  has  exposed  a  system,  not  only 
detrimental  to  the  advance  of  abstract  sdence,  but  most  per- 
nicious in  its  influence  on  the  present  generation  of  medical 
men,  since  it  cultivates  a  tendency  to  accept  the  assertions  of 
books  rather  than  to  observe  the  phenomena  of  disease. 


THE  WEEK. 


••••- 


|ARIOUS  correspondents  have  kindly  expressed  their 
regret. 4hat  the  present  Editor  should  cease  to. hold 
the  rdns  of  Scientific  Ofikiok.  We  thank  them  for 
their  good  feeling.  Much  of  the  success  which  has 
attended  our  labours  has  been  due  to  the  generous  help  and 
friendly  advice,  suggestion,  and  encouragement  held  out  by 
our  correspondents,  and  especially  by  one  who,  we  do  not 
hesitate  to  say,  is  the  first  man  of  Science  of  the  age.  But,  in 
retiring  from  the  Editorial  chair,  we  do  so  not  without  a  feeling 
of  relief,  even  if  tinged  with  regret  at  losing  pleasant  intercourse 
with  many  respected  colleagues.  The  task  of  conducting  a 
weekly  journal,  which  shall  not,  as  certain  journals  are,  be  as  it 
were  pitch-forked  together,  and  of  so  considering  the  current  of 
politico-scientific  questions  as  to  be  enabled  to  help  public 
opinion  on  its  way  to  reform,  is  so  arduous,  so  unceasing,  at- 
tended with  so  much  anxiety,  and  such  intense  unrest,  that 
after  nearly  two  years  of  editorial  toil,  we  lay  down  our  burden 
and  are  glad  to  be  able  to  put  in  practice  the  old  aphorism, 
"  Best  and  be  thankfiiL"  We  believe  that  our  successor  will 
not  lose  sight  of  the  interests  of  those  who  have  so  long  and  so 
favourably  supported  Sgibntifig  Opdtiov,  and  in  resigning  to 
him  the  Editorial  chair,  we  bid  a  kind  adieu  to  our  old  friends 
and  wish  our  future  representative  Gk)d-speed  in  all  heartiness 
and  goodwill. 

On  Thursday  afternoon,  the  23rd  instant,  several  mem- 
bers of  the  Geologists'  Assooiataon,  accompanied  by  their 
president.  Professor  Morris,  visited  the  neighbourhood  oi 
Watford.  Alighting  at  Bushey  Station,  they  first  examined 
the  chalk  pit  close  to  the  railway.  A  good  section  of 
the  Upper  Chalk,  on  which  Watford  is  niuated,  is  here- 
seen  ;  and  overlying  it,  a  pebble  bed  of  the  Woolwich  anct. 
Beading  series,  has  recently  been  exposed.  This  bed  completely 
thins  out  in  the  pit,  and  is  succeeded  by  day-drift  and  sandj 
gravel  (terrace  gravel),  which  repose,  in  other  parts  of  the  pit, 
immediately  on  the  chalk.  The  Chalk  Hill  pit,  which  furnished 
instructive  examples  of  "  pipes,"  was  next  noticed ;  and  then 
the  party  proceeded  to  Watford  Heath  Eiln,  where  they  were 
joined  by  Mr.  W.  T.  Stone,  who  showed  the  sections  then 
exposed,  and  explained  how  they  yaried  in  parts  of  the  pit  not 
now  worked.  Professor  Morris  had  previously  explained  the 
general  features  of  the  country,  especiiJly  with  reference  to  the 
form  of  the  ground,  and  general  contour  of  the  hills,  as  caused 
by  denudation  acting  on  what  were  originally  weak  lines  of 
resistance.  The- London  Clay,  with  its  basement  bed,  and 
between  it  and  the  Chalk,  a  series  of  beds  of  sand  and  clay 
(with  associated  pebble  beds),  which  were  considered  to  repre^ 
sent  the  Woolwich  and  Beading  series  (and  possibly  also  the 
Thanet  Sands),  are  here  seen.  .  They  are  not  neariy  so  highly 
deyeloped  as  on  the  south  of  the  Thames,  being  entirely  marine, 
and  only  about  40  ft.  thi<^ ;  while,  on  Uieir  southern  outcrop. 
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wWve  fnA'WMier  b«ds  are  mtaredstod  with  Uie  wariwe,  Uie 
Woolwidi  terim  and  aatodmied  bads  attam  a.  gnatcr  thicVnfti 
In  the  London  Claj  lwneuwnt  bed  Mr,  Stoaa  haa  leond  aeretal 
rare  fbeeilc,  anoag  vbidi  a  tnaaanl's  toolb  (HfracKftherium 
Uporinum,  Owen)  waa  pariicalarlj  Bc4iced«  After  obtaining 
sereial  foawie  from  tUa  bed,  the  partj  proeeeded  to  Boabej 
Kibi,  where  a  aeetiop,  aonewhat  mmUmr  to  the  last,  bat  with 
an  additional  bed  of  daj,  with  **  nee/*  mad  showing,  in  the 
lower  portion,  altematiag  beds  c^  aand  and  pebbles,  is  exposed. 
AfW  a  delightlDl  eonntry  walk,  Benj  Wood,  near  Aldenhatn, 
waa  reaehed.  Here  the  chalk  ia  eoverad  bj  thiek  beds  of  flint 
and  pebble  gravel ;  and  hj  the  roadside  some  Silanaa  bonlders, 
one  deeplj  seratehed,  and  ether  ro^,  attested  the  prasimitj 
of  the  boulder  ela^r,  which,  in  Bridcet  Wood,  about  three  miles 
to  the  north,  is  from  20  to  30  ft.  thick.  In  Berry  Wood  is  a 
ehalk  pit,  abounding  in  the  raaMuns  of  sponges,  sarroanded  bj 
more  shells  of  flint,  and  containing  "  spicales,"  Foraminifera, 
and  even  Polyzoa,  beantifnllj  preserved.  Once  in  this  pit  it 
was  difficult  to  leaye,  every  "  find"  seeming  better  than  the 
last ;  every  sponge,  or  Yentricnlite,  more  beaatifol  in  stmctnre. 
Bat  the  snn  had  set,  and  the  approaching  darknem  wataed 
that  this  attractive  spot  most  at  last  be  left.  Bj  a  short  cat 
across  the  fields  Watford  Station  waa  soon  readied,  nd  the 
party  returned  to  London,  after  one  of  the  most  snecesefal  and 
enjoyable  escnrsions  of  the  season. 

A  JCBETiKG  of  the  Sunday  Lecture  Society  will  be  held  at 
FreeaMsons'  Hall,  on  the  7th  proz.,  when  the  Committee  will 
present  a  report  of  the  reaalt  of  the  Society's  first  year's  opera- 
tions, and  will  state  their  intended  fatnre  arrangements.  The 
last  lecture  of  the  Society  was  delivered  on  Sunday  evening, 
by  Dr.  Spencer  Cobbold,  F.B,S.,  to  a  large  and  enthusiastic 
audience.  Dr.  Cobbold  took  for  his  text  the  subject  of  Cruelty 
to  Animals,  and  contended  that  animals  with  no  distinct  ner- 
vous fibres  oould  feel  no  pain.  Dr.  Cobbold's  eloquence  was 
efieoiive,  and  was  in  advance  of  his  physiology. 

Tbe  K<>port  of  the  Cambridge  Observatory  has  just  been 
isBued,  from  which  it  appears  that  meridian  observations  with 
the  transit  instrument  have  been  discontinued  since  July  last, 
when  that  instrument  was  removed,  to  prepare  for  the  reception 
of  the  new  transit  circle ;  but  there  has  been  considerable  delay 
in  finishing  this  instrument,  owing  to  defects  in  the  materi^ 
of  the  pivots,  so  that  it  is  not  yet  mounted.  A  satisfactory 
series  of  places  of  Winnecke*s  comet  were  obtained  in  May  and 
June,  1869,  and  the  reduced  observations  of  that  and  several 
other  comets  are  ready  for  press,  as  well  aa  the  results  of  ob- 
servations of  Mercury,  and  of  1,007  stars  observed  for  the 
purpose  of  completing  tbe  Marknee  zones. 

The  Becond  summer  f6te  of  the  Eoyal  Botanic  Society  was 
opened  last  week.  The  show  of  flowers  waa  very  fine,  the 
scarlet  pelargoniums,  the  orchids,  Caitleya  Wai-nerii,  Anguloa 
Cloweeii,  Ladia  pM'purata,  and  Dendrohin  Formosum  attract- 
ing special  attention.  In  the  centre  of  the  grand  marquee 
were  groups  of  curious  new  and  rare  plants,  fine  petunias  and 
gloximas. 

A  vuvsBOUS  and  influential  meeting,  called  by  private  cir- 
cular, has  been  held  at  Stafford  House.  The  Duke  of  Suther- 
land was  called  to  the  chair.  Sir  Boderick  Impey  Murohison 
moved  and  Mr.  Bdward  Gordon,  Q.O.,  M.F.,  seconded  the  fol- 
lowing resolution : — **  That  this  meeting  cordially  approve  of 
the  proposal  to  endeavour,  in  some  suitable  way,  to  perpetuate 
the  memory  of  Sir  James  Simp8on,--H>ne  who  has  done  so  much 
for  scientific  medicine,  and  to  assuage  the  suflenngs  of  the 
human  race."  It  was  moved  by  the  Earl  of  Dalhoosie,  and 
seconded  by  Mr.  George  Dempster,  of  Skibo,  *'  That,  without 
undervaluing  the  proposal  that  has  been  made  to  erect  a  statue 
in  the  metropolis  of  his  native  ooantry,  this  meeting  is  of 
opinion  that  no  coaunemoration  of  a  man  so  eminently  practical 
would  be  complete  which  did  not  embrace  the  establishment 
of  an  hospital  where  the  diseases  peculiar  to  fem^s  could  be 


treated,  which  escry  Baead  of  the  kie  8v  JaoM  Y. 
knows  was  ^n  object  ever  Bear  his  heart.'*  It  was  moved  bj 
Mr.  W.  Cowper-Teoiple,  M^^  ami  ssrnaiiid  by  Laid  Somdd 
LevesoB-Gower,  M.P.,  '^  That  thk  aMckiag  ia  of  opinm  that 
a  eommittee  should  be  Ibroied  in  LondoB,  to  eo-opeiate  with 
the  other  committees,  and  to  seuue  the  rst  sMiahmtai  of  a 
suitable  and  lasting  memoffia]  of  the  Dsme  and  dmaaeter  of 
the  deceased,  and  that  the  foQowii^  gratlpmrw  mnstmite  asid 
committee,  with  power  to  add  to  their  Bamber."  The  Mar^Bis 
of  Westminster  moved  and  Mr.  Arthur  KiBuaird,  M.P.,  a»- 
conded  a  resolatioB  that  the  Doka  of  Snthedaad  be  requested 
to  act  as  chairman  of  the  eoauaitiee.  Mr.  Arrhibald  Camp- 
bell Swiatoo,  of  KinuBeii^aaie,  ssoved,  and  Dr.  J.  BindoB 
Bennett  spconded  a  moium  that  Mr.  Aithnr  F.  Kinnaiid, 
M.P.,  be  requested  to  act  as  hoBoisry  treasorer,  and  the 
Bight  Hon.  Lord  Bkho,  MP.,  aad  Dr.  William  Flayfiur  and 
Dr.  Black  be  requested  to  act  as  hoBoisry  seeretanes  of  said 
committee.  These  resohitions  haviiig  beea  ananimonsly  agreed 
to,  the  thanks  of  the  meeting  were  Bwaadod  to  the  chairaian, 
on  a  motion  by  Sir  George  Warreader,  aeeonded  by  Mc  John 
Pender,  of  Minaid.  Dr.  Priestley,  after  t  iisewsiiig  his  gzati' 
fication  with  the  proeeedinga,  and  apeakmg  ia  warm  terms  of 
Sir  James  Simpson's  kindness  to  all,  and  eapecially  to  mexabeca 
of  his  own  profession,  suggested  that  an  hosjpita]  wasyperhapa, 
not  the  best  form  which  the  proposed  memnnal  could  take,  as 
Sir  James  Simpson  had  expressed  objections  to  the  erection  of 
another  hospital  in  Edinburgh,  except  under  certain  speeisl 
conditions.  Dr.  Alexander  Wood,  of  Edinbozgh,  defended  the 
decision  of  the  Bdinbnrgh  Committee,  aad  dwelt  npcm  the 
exertions  which  Sir  James  Simpson  had  made  to  get  the 
Edinbuxgh  Maternity  Hospital  put  on  a  permanent  and  proper 
footing.  It  was  ultimately  agreed  to  leave  the  matter  in  the 
hands  of  the  sub-committee. 

The  session  of  the  Agricultural  College  of  Oirenosster  has 
terminated.  Mr.  Holland,  chairman  of  the  oommittae  of 
msnsgement,  distributed  the  prises,  Ac,  last  week.  The 
college  diploma  was  awarded  to  the  following  stadents: — ^EL 
Willett,  Lewes ;  Alberto  G.  Graaadoe,  Bonn,  Prussia ;  C.  H. 
Jackson,  Darlington ;  J.  Edwards,  Treatham  Beotory,  Stoke- 
on -Trent;  first  scholarship  to  Ashcroft,  Ohrly,  and  Stuige; 
second  scholarship  to  Smith,  Blackett,  and  BourdiUon. 

With  the  utmost  regret  we  have  to  announce  the  death 
of  Professor  Syme,  of  Edinburgh,  whose  state  of  health  we 
reported  in  our  last  and  preceding  issues. 

Da.  Payt  having,  in  a  letter  to  the  Lancet,  complained  iliat 
the  want  of  knowledge  of  practical  physiology  in  candidates 
who  present  themaelves  at  the  London  University  [and  to 
which  Professor  Huxley  adverted  in  a  recent  addreas],  is  due  to 
the  character  of  the  questions  put  by  the  examiners.  Pro- 
fessor Huxley  publishes  the  foUowiog  pertiaMLt  remarks  in 
Saturday's  Lancet: — *'  Dr.  Pavy  seems  to  have  forgotten  tii&t 
the  accuracy  of  this  statement  can  very  easily  be  tested.  I 
invite  him  to  turn  to  the  Calendars  of  the  University  of  London 
for  the  last  five  years,  and  to  point  out  any  questions  in  the 
physiological  |>art  of  the  pass  examination  for  the  MJB.  degree^ 
which  could  not  be  satisfactorily  aaswered  by  any  one  pos- 
sessing a  knowledge  of  the  '  fundamental  principles '  of  human 
physiology.  There  is  another  mode  of  ascertaining  whether  the 
requirements  of  the  examiners  in  physiology  have  been  ex- 
orbitant or  not,  and  that  is  by  comparing  ihe  proportion  of 
rejections  in  physiology  alone  with  the  total  number  of  rgeo- 
tions.  Dr.  Carpenter,  the  Begistrar  of  the  University  of 
London,  has  been  kind  enough  to  have  the  subjoined  tabular 
statement  prepared  for  me ;  and  you  will  observe  that  it  yields 
the  following  results : — Out  of  156  candidates  who  came  up 
for  the  entire  examination  in  the  five  years,  1865 — 1869,  only 
(me  was  r^eoted  for  his  want  of  knowledge  of  physiology,  when 
he  would  have  passed  in  all  the  other  aabjeots.  And,  taking 
the  average  of  the  five  years,  the  nxunber  of  «aae8  in  whioh  the 
physiological  esaminers  have  aaen  reaaon^o  oononr  with,  their 
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colleagnes  in  rejecting  candidates  does  not  amount  to  more 
than  17  per  cent,  of  the  total  nnmber.  Of  the  candidates  who 
have  heen  examined  in  physiology  only,  the  nnmher  rejected 
amounts  to  about  19  per  cent.,  or  nearly  the  same  proportion. 
It  may  seem  strange  that  those  who  come  up  for  examination 
in  physiology  only,  should  be  rather  worse  prepared  than  those 
who  take  the  whole  examination.  But  the  fact  that  a  candi- 
date comes  up  for  examination  in  physiology  only,  thereby 
sacrificing  all  chance  of  honours,  shows  one  of  two  things; 
either  that  he  is  conscious  of  inferior  capacity,  or  that  circum- 
stances prevent  him  from  deyoting  himself  completely  and  un- 
interruptedly to  his  studies.  In  conclusion,  I  submit,  that  the 
fact  that  more  than  four  candidates  out  of  every  five,  who  have 
come  up  for  the  degree  of  M.B.  at  the  University  of  London, 
have  been  able  to  satisfy  my  colleagues  and  myself,  is  prima 
fade  evidence  that  our  standard  has  not  been  pitched  too  high; 
and,  unless  Dr.  Favy  can  cite  pass  questions  of  ours  which 
could  not  be  answered  by  a  moderately  well^instructed  student, 
I  shall  take  the  liberty  of  thinking  that  the  charge  which  he 
has  brought  against  Mr.  Savory,  Mr.  Power,  and  myself  is 
wholly  devoid  of  foundation. 

The  prize  of  2,000  lire,  offered  by  the  Medico-Chirurgical 
Society  of  Bologna  for  the  best  work  on  the  "  Advancement  of 
Surgical  Science  by  Italians  during  the  present  Gentary,"  has 
been  awarded  to  Professor  Corradi. 

FAirrATTFB  (type  for  all),  the  Staiumer  says,  is  the  name 
given  by  Messrs.  Schonert,  at  Leipzig,  to  a  new  invention  which 
is  represented  to  change  all  graphic  works  executed  for  copper 
engraving  and  litho -press  into  raised  plates,  that  may  be  im- 
mediately used  for  ordinary  letterpress  printing.  The  plates 
are  said  to  be  clear  and  d  arable. 

Thb  inauguration  of  the  pleasure-grounds  of  the  Summer 
Garden  Society,  situated  within  about  a  quarter  of  a  mile  of 
the  Willesden  Junction  station  on  the  NorUi  London  Bailway, 
was,  the  Qardener'a  Ohronide  states,  celebrated  recently.  These 
gardens  have  been  established  by  a  body  of  working  men,  under 
the  title  of  the  Summer  Garden  Society,  and  will  be  conducted 
on  a  principle  popular  on  the  Continent,  under  the  management 
of  Mr.  Henry  Bolleter. 

The  statement  of  a  scientifio  contemporary  that  Oxford 
offered  Mr.  Darwin  the  D.C.L.  degree  is  not  quite  correct. 
Three  names  were  sent  up  as  proposed,  Mr.  Darwin's  being  one. 
At  first  all  three  were  rejected;  but  after  a  while  the  University 
felt  ashamed  of  itself,  and,  repentant,  consented  to  give  the 
D.O.L.  to  Mr.  Darwin — who,  we  doubt  not»  does  not  oare  one 
jot  for  an  honour  so  tardily  awarded.  Priestcraft  is  still  too 
rife  in  England. 

We  understand  that,  in  resigning  the  Lectureship  on  Che- 
mistry at  Gay's  Hospital,  Dr.  Taylor  will  continue  his  duties 
as  Lecturer  on  Medical  Jurisprudence. 

Sib  Jaxbs  Aldebsoit,  Sir  William  Jenner,  Dr.  George  Paget, 
Dr.  Bence  Jones,  and  Professor  Frankland  have  received  the 
honorary  degree  of  D.C.L.  from  the  University  of  Oxford,  at 
the  commemoration  held  last  week. 

A  FEW  copies  of  Mr.  Mayall's  portrait  of  the  President  of 
the  Photographic  Society  of  London  remain  on  hand,  and  can 
be  procured  by  members  who  have  not  yet  received  the  presen- 
tation print,  either  by  making  application  to  the  publishers, 
Messrs.  Taylor  &  Francis,  Bed  Lion-court,  Fleet-street,  or,  if 
required  to  be  sent  by  post,  by  addressing  the  Honorary  Secre- 
tary of  the  Society,  J.  Spiller,  F.O.S.,  35,  Grosvenor-road, 
London,  N.,  and  inclosing  twelve  stamps  to  defray  the  cost 
of  millboards  and  postage. 

The  editorship  of  LieJU,  one  of  the  Berlin  photographic  jour* 
nals,  has  recently  passed  into  the  hands  of  Dr.  Franz  Sto]ze« 
who  gives  us,  in  tibe  last  two  numbers,  his  ideas  on  the  construc- 
tion of  the  photographer's  studio,  explained  by  the  help  of 


woodcuts,  and  treated  mathematically.  A  very  fine  illastra- 
tion,  printed  by  G^moser's  Liehtdruck  piooess,  from  a  negative 
by  Carl  Suck,  was,  according  to  the  PJiotographic  Journal^ 
recently  issued  with  that  journal. 

The  Minister  of  Pablic  Instruction  in  Italy  has  promised  a 
grant  of  1,600  lire  towards  the  expenses  of  instituting  a  labora- 
tory of  Cryptogamic  Botany  in  Pavia ;  and  it  is  hoped  that  a 
contribution  will  aUo  be  received  from  the  Minister  of 
Agriculture. 

We  understand  that  in  cooMquence  of  the  protest  entered 
by  Professor  Wanklyn  and  Dr.  Paul  against  the  course  taken 
by  the  Sewage  Committee,  to  whose  proceedings  we  referred 
the  week  before  last,  the  remainder  of  the  Committee  has 
requested  the  Council  of  the  British  Association  to  appoint  a 
Provisional  Committee  to  administer  the  fond  subscribed  by 
towns  for  the  investigation  of  the  sewage  question.  We 
presume  this  step  must  be-  understood  to  mean  that  these 
members  of  the  Committee  a«e  not  disposed  to  carry  out  the 
intention  they  had  expressed  of  devoting  their  personal  atten- 
tion to  the  work.  Considering  the  conditions  under  which  the 
fond  was  raised,  it  evidently  cannot  be  applied  in  payment  of 
persons,  not  being  memben  of  the  Committee  for  conducting  the 
required  investigations,  nor  can  we  peroeive  how  the  Council  of 
the  Association,  or  even  the  Assooiation  itself,  can  appoint  a 
Committee  to  administer  the  fund,  inasmuch  as  its  collection 
was  a  matter  quite  outside  the  powers  conferred  by  the  Asso- 
ciation on  its  Committee. 


ON  THB   DESCENT   OP   GLACIERS. 

BY    THE    BEV.    HENBT    MOSELET,    M.A.,  P.B.S.,   CANON    OP    BBI8T0L 
AND  INSTIT.  IMP.  8C.  PABIS   COBBESP. 

In  Two  Pabtb. — Pabt  n. 

iL  Alpine  travellers,  from  De  Saussure  to  Forbes 
and  Tyndall,  have  borne  testimony  to  the  intensity 
of  the  solar  radiation  on  the  surfaces  of  glaciers. 
**  1  scarcely  ever,"  says  Forbes,  **  remember  to  have 
found  the  sun  more  piercing  than  at  the  Jardin."  This  heat 
passes  abruptly  into  a  state  of  intense  cold  when  any  part  of 
the  glacier  falls  into  shadow  by  an  alteration  of  the  position 
of  the  sun,  or  even  by  the  passing  over  it  of  a  cloud.  Now 
the  Mer  de  Glace  moves  faster  by  day  than  by  night.  Ita 
mean  daily  motion  is  twice  as  great  during  the  six  sxunmer  as 
during  the  six  winter  months.  The  conneetion  between  its 
rate  of  motion  and  the  external  temperature  is  most  remark- 
able. It  has  been  carefully  observed,  and  the  results  as 
recorded  by  Professor  Forbes  leave  no  doubt  of  the  fact,  that 
no  change  of  external  mean  temperature  is  unaccompanied  by 
a  corresponding  change  of  glacier  motion.  From  this  it  follows 
that  the  two  are  either  dependent  on  some  common  cause,  or 
that  the  one  set  of  changes  stands  in  the  relation  of  a  cause  to 
the  other.  That  both  sets  of  phenomena — the  changes  of 
the  sun's  heat,  and  the  changes  of  glacier  motion — shonld 
be  due  to  some  common  independent  cause,  seems  impossible. 
We  are  forced  therefore  on  the  condasion  that  one  is  caused 
by  the  other.  And  as  the  changes  in  the  glacier  motion 
cannot  cause  the  changes  of  solar  heat,  it  must  be  the  changes 
of  solar  heat  which  cause  th^  changes  of  glacier  motion.  The 
sun  is  obviously  master  of  the  glacier.  Nor  is  this  to  be  con- 
sidered a  startling  or  improbable  conclusion.  Heat  is  but 
another  form  of  mechanical  power.  This  power  is  constantly 
streaming  into  the  glacier;  for  ice  is  diathermanous.  It  is 
readily  penetrable  by  luminous  heat.  This  hss  been  shown  by 
Tyndall,  who,  having  sent  a  beam  of  heat  through  a  block  of 
Wenham  Lake  ice»  saw  its  course  starred  by  the  dilatations  of 
the  ice.  I  have,  moreover,  myself  obtained  an  ice  lens  by 
causing  ice  to  be  turned  in  a  lathe  to  a  spherical  surface  by 
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9f  ft  teapfetof  iroB.  Tknwg^  tUs  1cm  tbe  »7S  of  tbe 
ant  fttmoMl  is  ftlyftadaaee,  sod  were  eooeesiniled  in  iU  fbeat 
with  aadi  wicnntj  as  to  bura  the  hand  and  tnataaity  aei  lire 
to  a  oiatdi.  There  eaa  he  no  doohi  thenfore  that  the  rajs  of 
the  tsnUf  which  in  thoee  Alpine  regions  are  of  sneh  remarkable 
intaunij,  find  their  waj  into  the  depths  of  the  Racier.  Thej 
are  a  povirer,  aod  there  is  no  sneh  thing  as  the  loss  of  power. 
The  medianical  **  work  **  which  is  their  eqairalent,  and  into 
whieh  they  are  eoorerted  when  receired  into  the  substance  of 
a  solid  hodj,  accnmoiates  and  stores  itself  up  in  the  ice  nnder 
the  f>rm  of  what  we  call  elastic  force,  or  tendency  to  dilate, 
until  it  becomes  snflictent  to  produce  actoal  dilatation  of  the 
ice  in  the  direction  in  which  the  resistance  is  weakest,  and  bjr 
its  withdrawal  to  produce  contraction*  How  much  he^ 
entering  the  surface  of  a  glacier  is  necessarj  to  this  result  has 
been  made  the  subject  of  calculation.  Supposing  the  depth  of 
the  ice  to  be  the  same  as  that  at  the  Tacul,  its  motion  at  dilBsrent 
depths  that  which  Tyndall  found  it  to  be  there,  and  its  surface 
motion  that  which  he  measured  lower  on  the  Mer  de  Glace  at  Les 
PoutSf  aod  sopposing  the  resistance  to  shearing  of  ice  to  be  751bs. 
per  square  inch ;  then  the  mechanical  work,  which  acting 
within  the  mass  is  necessarj  to  put  the  glacier  in  motion,  as  it 
acta  ally  moTCS,  is  61|  units  oi  work  per  square  inch  of  the 
surface  of  the  glacier  per  daj.'  Now  this  quantity  of  work 
would  be  supplied  by  '0635  heat-unit  entering  the  ice  per  square 
inch  of  surface  per  day  and  diffnsiog  itself  through  it,  each 
beat-unit  being  the  heat  necessary  to  raise  1  lb.  water  by 
1^  ¥.  Far  more  than  this  heat  probably  passes  the  surface 
and  enters  into  the  ice  of  a  glacier  on  days  such  as  that  when 
the  motion  was  obserred  which  serres  as  a  basis  of  these 
calculations. 

Bat  how  does  this  mechanical  power,  which  thus  streams 
continually  into  a  glacier  when  the  sun  shines  on  it,  compel  its 
descent  ? 

The  fact  of  the  descent  of  a  sheet  of  lead  when  placed  upon 
the  inclined  surface  of  a  roof,  howerer  low  the  pitch,  especially 
in  Rummer,  has  long  been  known ;  I  myself  first  obserred  it  on 
the  southern  side  of  the  roof  of  the  choir  of  the  Bristol 
Cathedral,  in  1855.  I  have  Terified  it  by  the  following  experi- 
ment:—I  fixed  a  deal  board  9  ft.  long  and  5  in.  broad  to  the 
southern  wall  of  my  house,  so  as  to  form  an  inclined  plane, 
and  upon  it  I  placed  a  sheet  of  lead,  turning  its  edges  down 
orer  the  iiido  edges  of  the  board,  and  taking  care  that  it  should 
not  bind  upon  them,  but  be  free  to  move  with  no  other  ob- 
Btrnotion  than  that  which  arose  from  its  friction.  The  inclina- 
tion of  the  board  was  18^  82',  the  thickness  of  the  lead  i  in. 
its  length  9  ft.,  and  its  weight  28  lb.  The  lower  end  of  the 
board  was  brought  opposite  to  a  window,  and  a  vernier  was 
oonitrnctecl  which  could  be  read  from  within,  and  by  which  the 
position  of  the  lead  upon  the  board  could  be  observed  to  the 
100th  of  an  indh.  I  began  to  measure  the  descent  of  the  lead 
on  the  16th  of  February,  1868,  and  recorded  it  every  morning 
between  seven  and  eight  o'clock,  and  every  evening  between 
six  and  seven  o'clock,  until  the  28th  of  June.  I  have  preserved 
all  these  observations.  In  Ihe  night,  between  sunset  and  sun- 
rise, the  lead  scarcely  desoended  at  all.  It  was  on  days  when 
the  thermometer  in  the  sun  varied  its  height  rapidly  and  much 
—  as  on  bright  days  with  cold  winds,  or  when  clouds  were 
driven  over  the  sun— that  the  descent  was  greatest.  So 
remarkably,  indeed,  was  this  the  case,  that  every  clond  which 
shut  off  the  sun  for  a  time  from  the  lead,  and  every  gust  of 
wind  which  blew  upon  it  in  the  sunshine,  seemed  to  bring  it 
down  a  step.  On  such  days  it  would  descend  from  i  to  i  an  inch. 
On  the  contrary,  when  the  sky  was  open  and  dear,  and  the 
heat  advanced  and  receded  uniformly,  the  descent  was  less, 
although  the  difference  of  the  extreme  temperatures  of  day  and 
night  might  be  greater.  It  was  least  of  all  on  days  of  oon- 
tinuous  rain.  The  sun  was  the  obvious  cause  of  the  descent 
of  the  lead.     It  was  master  of  the  lead,  as  it  is  of  the  glacier. 
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A  dibtation  and  eontractioB  of  it  was  eaaaed  by  the 
into  it,  and  the  withdrawal,  of  the  su's  tmSmmk  heat,  mad  this 
dilatation  and  contraction  of  the  lead  eanaed  it  to  ^— rf*^* 
Why  it  should  do  so  mmj  be  easily  explained. 

Now,  the  theory  of  the  descant  of  the  gladen,  whidi  I  hsre 
ventured  to  propoee,  is  that  they  descend,  as  the  lead  is  t^ 
experiment  does,  by  reason  of  the  passage  into  thea  mmd  £he 
withdrawal  of  the  son's  rays,  and  that  the  dilatation  aad  eon- 
traction  of  the  ice  so  produced  is  the  proximate  eanse. 

There  is  no  substance,  the  dilatation  or  contractioa  of  «ludt, 
by  changes  of  temperature,  is  mofe  thoroughly  and  aceanldy 
known  than  that  of  ice.  Experimoits  were  made  nposi  it  Ij 
three  independent  obserrers,  at  the  ofaserratory  of  Pnltova,  in 
the  winters  of  1845  and  1846,  between  the  teraperatnres  of 
fr9  B.  and  28-82  B^  from  which  it  resulted  that  ice  is  hy  &r 
the  most  dilatable  of  all  known  solid  substances,  being  nearly 
twice  as  dilatable  as  lead.  These  experiments  have  beat 
described  by  Baron  W.  Stmvc^  in  the  IVajuarfions  of  the 
Academy  of  8L  Feienhurg, 

The  ice  of  a  glacier  behaves  itsdf  in  its  descent  exactly  as 
the  lead  did  in  my  experiment. 

It  has  been  argued,  in  opposirion  to  tliis  iheoij,  tbat  the 
temperature  of  the  ice  of  glaciers  is,  by  the  obeerrationa  oC 
Agassiz,  but  very  little  below  32?,  and  that,  if  radiant  heat 
found  its  way  into  it,  it  would  not  expand,  but  melt  it.  To 
this  there  is  the  obvious  answer,  that  radiant  heat  does  find  its 
way  into  ice  as  a  matter  of  common  observation,  and  that  it 
does  not  melt  it,  except  at  its  surface,  and  therefore  that  it  doe$ 
dilate  it.  Blocks  of  ice  may  be  seen  in  the  windows  of  ice- 
shops  with  the  sun  shining  full  upon  them,  and  melting  nowhere 
but  on  their  surfaces.  And  the  experiment  of  the  ioe-lena  shows . 
that  heat  may  stream  throogh  ice  in  abundance — of  which  a 
portion  is  necessarily  stopped  in  the  passage — without  meltiag 
ity  except  on  its  surface.  My  theory  supposes  that  the  ice  be- 
neath the  surface  of  a  glacier  is  a  solid.    That  is  all. 

Being  a  solid,  and  receiving  into  its  substance  heat — ^that 
work — in  great  quantities,  that  work  (by  the  principle  of  tlie 
conservation  of  force)  cannot  but  be  stored  up  in  it,  nnder  the 
form  of  "  potential  energy,"  and  wherever  it  is  present,  pro- 
duces a  tendency  to  dilatation.  When  that  tendency  takes 
effect,  it  is  in  the  direction  of  the  least  resistance  to  the  dilata- 
tion of  that  part.  It  matters  not  whether  the  temperature  of 
the  ice  be  below  32°  or  above  it,  provided  only  that  the  condi- 
tion of  solidity  be  satisfied.  Being  a  solid,  it  cannot  but  dilate 
and  contract  under  the  variations  of  temperature  to  which  it  is 
subjected ;  and,  dilating  and  contracting,  it  cannot  but  descend. 
To  show  that  the  ice  of  a  glacier  does  not  dilate  when  heat  is 
received  into  it,  it  would  be  necessary  to  show  it  not  to  be 
subject  in  this  respect  to  a  law  common  to  aU  other  solid 
bodies. 

Oreai  alternatioafl  of  temperatare  are  uob  nacwdmrf  to  cause 
the  motion  of  a  glacier.     A  suooession  of  smdSX  alternations 
produces  the  same  effect  as  one  great  one.  Their  effect  is  cumu- 
lative.    Alternations  backwards  and  forwards,  of  2^  each,  six 
times  repeated,  would  carry  the  glacier  (under  certain  assumed 
conditions)  as  far  down  as  a  single  alternation  of  12^. 

The  observations  of  Agassiz  on  the  temperature  of  the  ice  of 
the  Aar  glacier  in  1841, 1842,  were  made  in  borings  from  15  to 
to  200  ft.  deep.  Thermometers  placed  in  these  borings  never 
fell  below  0*3  0.,  although  the  external  temperature  descended 
at  night  to  5°  or  6^  C.  Commonly  they  showed  exactly  zero.' 
Nothing  can,  however,  be  concluded  from  these  experiments, 
because  the  thermometers  were  not  frozen  into  ^  ice  of  the 
glacier,  or  the  mouths  of  the  borings  so  effectually  stopped  as 
to  prevent  the  access  of  air  or  the  percolation  of  water  from 
the  disintegrated  ice  near  the  surface.  The  maintenance  of  a 
constant  state  of  humidity  in  the  air  of  the  boring  not  being 
thus  provided  against,  the  included  thermometer  could  not  but 
remain  at  sero,  however  low  might  be  the  temperature  of  the 
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■arroQiiding  ice.  For  the  water  or  the  contaiDed  «ir  freeting 
on  the  sides  of  the  boring  (hlie  hoar  froet)  would  niae  the 
temperatare  aronnd  the  balb,  bj  the  latent  heat  aet  free  in 
tteenng,  to  tero  0.  And  the  hamiditj  of  the  air  being  oon- 
tinaal^  renewed,  thit  proceat  would  alwajra  go  on. 

"  A  thermometer  ia,  in  short,  incapable  of  taking  the  tem^ 
peratnre  of  ioe,  noleas  that  ioe  be  dry."'  Theaa  are  the  worda 
of  that  eminent  man.  Principal  Forbea,  in  the  Uat  (I  think)  of 
hit  papera  on  the  eobject  of  glaciers. 

On  a  Friday  evening  like  this,  eight  years  ago,  another 
eminent  man,  whose  loss  to  soienoe  we  all  deplore,  addressed 
the  andienoe  then  assembled  bere  oft  the  sntijeet  on  which  I 
have  DOW  been  addressing  yon.  He  possessed  every  accom- 
plishment for  the  inreatigation  of  it,  and  had  stadied  it  long 
and  snooessfollj ;  be  was  versed  in  physics,  and  was  an  able 
and  original  matbematioian.  I  speak  of  Mr.  William  Hopkins, 
whose  name  will  always  be  held  in  hononr  by  reason  of  his 
many  contribntiona  to  the  science  of  glaciers,  and  espeoially 
becanse  of  the  explanation  he  first  gave  of  the  formatioo  of 
orevassea.  In  the  iDtrodnctory  part  of  the  discburse  which 
lir.  Hopkins  tben  ddivered,  he  "  insisted  on  the  necessity  of 
a  more  exact  definition  of  terms  and  more  accurate  modes  of 
matbematjcal  reasoning,  than  those  which  had,  np  to  that  time, 
characterized  the  discussion  of  glacial  phenonma." 

That,  on  the  necessity  of  which  he  innsted,  and  for  which 
he  tabonred,  I  alao  have  laboared  for.  I  have  sought  to 
bring  the  disenesion  of  glacial  phenomena  ont  of  the  wide 
TSfpon  of  Boientifio  opinion,  and  place  it  in  that  of  exact 
science.  That  work  is,  however,  still  far  from  bebg  completed. 
Life,  too,  ia  short,  and   the  power  to  pnrsne  atadiea  each  aa 
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these  is  sometimes  shorter  in  duration  than  life  itself.  Bat 
other  workers  are  behind. — Lednrt  deltverrd  before  the  Boi/al 
InalUution. 


MEW  ZEALAND  TOMBS. 


HE  above  illustration  shows  a  New  Zealand  grave- 
yard, if  wo  may  so  term  it.  It  will  be  seen  that, 
besides  the  onrions  central  moand,  there  are  certain 
hieroglyphics  engraved  npon  the  neighbonring  trees. 
The  cut  is  Uken  from  the  Eev.  Hr.  Taylor's  Tilka  a  Maui,  a 
work  some  time  siaee  notioed  in  these  columns,  and  in  which 
an  interesting  account  of  this  sntg'ect  will  be  found  by  those 
curions  in  such  matters. 
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ConiiibiUioni  to  l/te  Theoiy  of  Naitiral  Selection.  A  Series  of 
Essaya,  l^  ALrsBD  Bossbll  Wi.lucb,  author  of  the  Malay 
Arehipetago.     London  :  Macmillan  &  Oo. 

MB.  ALFBED  WALLACE  has,  in  the  volume  of  essays 
now  published,  first  given  to  the  world  in  a  comprehen- 
sive form  the  several  memoirs  which  have  during  many  years 
past  appeared  from  his  pen  in  the  scientific  periodicals.  It 
wiU  be  known  to  all  of  our  biological  readers  that  the  doctrine 
now  so  familiar  as  the  Darwinian  theory  of  Natural  Selection 
was  really  promulgated  by  Hr.  Wallace  a  short  time  before 
it   was    more    elaborately    stated    by   Hr.    Darwin    himself. 
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1^  yrvleim^  adaanliiwi  <^  Mr,  Djrvm's  gmt  ^laalff' 
tW  JMN«eate  ^  •  asv  lav  im  IMntj,  ptvm  wwf  te 
tflowii  JUfli  t*  Immk,  >»  ibr  IB  tiw  ^iM^ii*  pvbfie  are 
iIm  txtriA  of  ffMiihif  dbe  doctrne  </  Xatand 
fMe-^tM.  W«  Ok^isU  MC  bK  dcwi^  jsstice  t«  Mr.  Wallace"* 
tstr««M  flM^Mtf ,  if  w«  4i^  B0i  iMf»  qaoU  a  paaMge  fraa  iJm 
pftlMe^  is  wkkai  ik«  »talca  dcviy  Um:  pMtM»  oe  kaa  takes : — 


**  7W  fMMMia  wk  V..:.  I  vwf|Bi9  V>  tsimk.  pnyr«  tkkt  I  botk 
«i  ttb*  tM»  tlw  -fttMA  Mii  ^myn^f  tJM  lav  vik^ek  I  ftad 
Wr4ir  tiiMatr  baea  ^/^  t»  af^if  ;i  t/>  w—a  t^ui»jw^  :b  a  fi 
KaM  <^  mww^Hk^Mii'm.  Bat  h«a  a/  ^^XMaui  ■■laif.  I  have  Mt  all 
Sfiir,  aa4  I  ana  IM,  tba  aMa(  wami  i  aatifffaptioa.  tbift  Mr. 
ka4  Kaaa  ai  wafk  ^>ac  Ulofa  an,  aui  taat  st  wan  aoi  left  f or  aa  la 
aliwat^  t/>  write  *  TW  ^/rjfva  o#  ^^^o^ttskJ  I  hay»  Uyay  gnea  Minaaiai 
ai/  «>wa  «tf)«ag|li«  aa4  'tit^^w  w«d  tkat  it  iroold  ba  '^(aifta  aaafaai  to 
thai  taAk.  Far  aMar  Man  *.baa  wafmH  aaaj  er/tJi^%9  that  Xhay  kara  not 
ilwkt  9r,%ftim^  paliaae»  ^a  sMynanlatukjp,  aod  t'^»t  wotvd«rfal  iklU  in 
aanif  latyp  aHaaaa  4)1  fa«ta  rA  tba  BMMt  rar>4  ki&i — tiurt  wida 
aai'arita  ptp/aiiiinfiial  kawrMya  thtt  a^ntra^Mi*  in  'krudn^ 
iluU  ia  murrjm^  oat  ««|A<riaMMKta — aad  that  admlr^^Ia  «tjl«  c^  eompa 
at  aaaa  K^mm^  ym  tw^rm,  MtA  jwUemi  —^pukUtMn  wluek  a  tkmr 
<y>BihiBatii»a  er./ftrk  />fit  Mr*  Ilarwui  a*  iY,*s  man,  paidbapaaf 
aS  aam  aaar  liriaift  fewat  fitted  £or  tka  giaat  work  faa  haa  aadartakaa 
iKhad.*' 


To  tfcii  rolttina  wa  find  the  coBaetad  eaeays  of  ibe  anUior 
ipiiiefa  bear  eapeeiallf  oo  the  gaaat  qoaetioa  of  the  ongiii  of 
apaeiHe  ttfrmB*  Maafc  of  tlieae  hiiaa  aht^dj  appeared  in  seiaii* 
tlSe  aad  pc^olar  josmala,  eome  kaiviag  been  pobliehed  in  the 
HUtdmU  and  the  W^ttmiMler  Revtmff ;  bat  certain  of  them^  aa 
IIM  on  **  Inettnct  in  Man  and  Animala,^  are  now  printed  for 
the  fSmt  tirna.  In  all  the  chapter!  we  note  tba  same  wonderfnl 
collection  r/f  ob«erf ed  facte,  toe  same  cloae  and  dear  reasoning 
from  data  to  conelasions^tfae  same  patience,  and  the  same  candour 
in  acknowledging  diffienlties  which  characterize  Mr.  WaDace's 
fiiber  writings.  Taken  collectedly,  these  essajs  form  a  most 
Talaable  sappleroent  to  Darwin's  ''  Origin  of  Species/'  beside 
which  Mr  Wallace's  book  should  be  placed  on  every  biologist's 
bofiksbelres.  It  wonld  be  impossible  to  select  any  one  of  Mr. 
Wallace's  chapters  in  preierence  to  another  for  interest  or  ralae ; 
but  there  are  certain  of  them  that  hare  for  us  a  peculiar  aitrac- 
tbn  ;  among  these  are  the  paper  on  birds'  nests,  which  develops 
an  important  i)\cA)rj  of  instinct,  that  doubtless  will  find  many 
opponents  among  the  religioualy  orthodox ;  and  the  chapter  on 
the  **  liimits  of  Natural  Belection  as  applied  to  Man,"  in  which 
the  author  discusses  the  question  of  an  abstract  moral  sense, 
and  treats  of  the  question  of  volition*  On  many  of  these 
points  Mr.  Wallace  takes  views  from  which  we,  and  many 
others  of  his  admirers,  must  distinctly  dissent.  Nevertheless, 
his  rnmarks  are  highly  philosophic,  and  may  be  read  by  all 
without  the  least  fseling  of  offence.  We  note  in  connection 
with  this  part  of  the  sutrject  that  Mr.  Wallace  accepts,  with 
muoh  enthusiasm,  the  remarkable  and  well-known  theories  of 
the  Jesuit  writer.  Bay  ma.  In  conclusion,  we  must  say  of  the 
work  that  it  is  an  admirable  pendant  to  Mr.  Darwin's  classic 
treatise.  

Mammalia :  ihmr  Various  (huhru  and  Jfahife  Popularly  IlluS' 
iraliid  by  Typical  Hpficlcn*  By  Louis  Figuiea.  London: 
Ohapman  <&  Hall.     1H70. 

MKHSRS.  CHAPMAN  &  HALL  have  almost  constituted 
themselves  the  English  publishers  of  the  Figuier  popular 
Natural  History  works.  The  present  volume  is  certainly  the 
most  popular  and  least  scientific  work  of  all  the  series,  and  de- 
serves little  serious  notice  at  our  hands.  There  is  a  very  ele- 
mentary introdnotion  on  the  oharaotera  of  the  Mammalian 
group ;  and  then  we  find  a  description  of  the  different  species. 
This  account,  however,  is  so  absurdly  adapted  to  the  juvenile 
mind  that  it  reminds  us  of  the  old  school  reading-books,  in 
which  a  picture  of  a  lion  (taken  from  the  Euston-road  School 
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IT  win  doabtleas  be 
QnekeUCiabtoaec 
from  the  pages  of  the  Cfc<  muml  Semm^  Audit 
the  amour  prof^re  of  Mr.  OelidI  to  aaa  kia 
handsome  and  weU-pnated  fittle 
anything  more  &roaxBiia  tkan  tftaa? 
matter  as  a  whole  ia  soaanfee ;  ani 
nsefuly  thovgfc  tiie  fflnsitBtiima  are 
Still,  with  hooka  like  CaTpmiir'a,  Berie's^  Haggle,  and  Daries'a 
esedleai  little  wodk  OB  the  iew|Mfiissi  of  «kiuBBU|ee  otjecfcs, 
this  rolome  waa  not  wsoted.  Tt  eoeiatns  hardly  a^timig 
that  cannot  be  fimnd  better  stated  m  aane  of  the  works  re- 
ferred to,  and  it  ia  devoid  of  the  gnat  flsaaa  of  ralnable 
formation  which  thej  contain*  We  cannot  approve  of  & 
pilation  of  this  kind,  and  we  ehoold  be  nnfisir  to  onr 
if  we  were  reticent  of  onr  candid  opinion. 


Besearehea  on  Diamagnetigm  and  Magne-CrfghiXlie  Action, 
including  the  Question  of  Diamagnetic  PolarOy.     By  JoH5 


TrxnALL,  LL.D.,  F.B.S.,  Profeiaor  of  2i 


Philoaophy 


in  the  Boyal  Institution.     London :  Langmanai,  Grreesi,  4 
Co.     1870. 

THIS   is  the   first  instalment  of  a  re-pnUieatioa    of   the 
author's  Memoirs  on  Bzperimental  Physiea.     Although 
this  volume  is  only  a  reprint  of  papers  wliieh  hnve  appeared 
already  in  the  pnges  of  the  Phiio9ophieai  Magazine  and  of  the 
Philosophical  Transactions  of  the  RogaX  Sotiety,  it  will  have 
to  many  students  of  physiea  tiie  value  of  an  original  tveatiae  on 
the  difficult  and  reoon^te  subjects  of  diamagnetiam  and  magae- 
crystallic  action,  as   we  have  heie  a  connected  aeries  of  le- 
searchea  whioh  exhibit  thwprogfesa  of*  tin  lievefopBieuli  whioh 
our  knowledge  of  theee  magnetio  phenomena  have  undergone 
in  the  hands  of  Faraday,  Tyndall,  and  others,  in  a  way  which 
the  separate  memoirs  can  only  hove  done  to  very  lew. 

The  volume  includes  six  Memoirs— "  On  the  Magneto-optic 
Properties  of  Crystals  and  theBelation  of  Magnetism  and  Dia- 
mngnetism  to  Molecular  Arrangemwit ;"  "  On  DiamagnetiBm 
and  Magne-CrystaUic  Action ;"  "  On  the  Polarity  of  Biamuth, 
including  an  Examination  of  the  Magnetic  Field ;"  "  On  the 
Nature  of  the  Force  by  whioh  Bodies  are  repelled  from  the 
Poles  of  a  Magnet ;"  **  Further  Beseardies  on  the  P6larity  of 
the  Diamagnetio  Force ;"  "  On  the  Relation  of  Diamagnetic 
Polarity  to  Magne-CrystaUic  Action."  The  rest  of  the  woric 
consists  of  a  number  of  lettersi  easi^B,  and  reviews  relating  to 
magnetism  and  electricity. 

Dr.  l>f  ndall's  style  is  so  simple,  and  hia  powers  of  eluci* 
dating  difficnlt  subjects  are  so  consummate,  that,  as  a  matter 
of  course,  the  work,  as  a  whole,  forms  as  dear  an  exposition 
of  its  subjects  as  it  is  probably  possible  to  draw  up ;  and  we 
feel  that  the  thanks  of  the  seientifio  public  are  due  to  Pro- 
fessor Tyndall  for  its  appearance. 
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Clinique  ohimrgicale  k  la  Facnlt^  des  Sciences.     2e,  Edition  tr^s- 

angment^e.     Paris.    Bailli^re. 
La  rage,  moyens  d'en  ^viter  les  dangers  et  de  prevenir  sa  propagation. 

Conference  faite  dans  nne  des  Soir^s  SoientiJBqnea  de  la  Sorbonne. 

Paris.    Asselin. 
Note  snr  TOp^ration  de  la  Pupille  artifioielle  (nouvello  instrnment). 

Par  M.  le  Dootenr  Liebreiob.    Paris.     Ooupj. 
Observations  sor  TAnatomie  Pathologique  des  Gliomes  de  la  B^tine. 

Par  le  Prof esseur  lyanoff  (de  Kiew),  Tradnit  de  Toriginal.     ParM. 

Ch.  Abadie,  Chef  de  Clinique  opthalmoscopiqne  dn  Bootenr  Wecker. 

Paris.    Martinet. 


CORRESPONDENCE. 


■•o*- 


A  SUBaCBIBSS's  VjLLBDICriON. — From    BiCHABD  A.   P&OCTOB, 

S.A*f  X  .B.A.S. 

Sir, — ^I  bolieye  I  was  the  first  to  oongratnlate  yon  when,  a  year  and 
a  half  ago,  yon  started  Scientific  Opinion.  Nor  do  I  write  now  to 
oondole  with  yon  ;  since  we  subsoribers,  and  not  yon,  are  to  be  con> 
doled  with  on  the  transfer  of  Scibntivic  Opinion.  If  Solon  was 
right  in  saying  no  man  was  to  be  regarded  as  happy  till  the  end  had 
erowned  lUs  life,  yon  should  be  oongratolated  in  that  Scientific 
Opinion  has  been  to  the  Tery  laat  all  that  was  promised  in  the  begin- 
ning of  its  career.  Yon  hare  done  a  good  work ;  and  if,  by  unfair 
treatment,  Scibntifio  Opinion  has  been  caused  to  succumb,  you 
may  at  least  say  this — ^that,  first,  you  have  shown  your  rival  the  roiMl 
to  success ;  and,  seccmcUy,  that,  if  he  has  spoiled  your  progress,  he 
has  been  unequal  to  the  task  of  progressing  himself,  and  is,  in  fact, 
in  a  quagmire.  Further,  you  started  without  vain-glorious  boasting 
or  empty  promises,  and  eaeh  number  was  an  improvement  on  the  last : 
your  rival,  quietly  appropriating  your  plan,  and  loudly  boasting  what 
great  things  it  would  perform,  has  sunk  to  what  it  is. 

A  word  as  to  the  journal  into  which  Scientific  Opinion  is  to  be' 
merged. 

I  believe  a  great  career  lies  before  the  English  Mechanic.  It  has 
long  had  an  enormous  circulation ;  and  amongst  its  subscribers  I 
could  name  many  of  the  leading  men  of  science  of  the  day.  But  some 
time  ago  it  was  not  doing  so  well  as  could  be  wished.  Excellent 
letters  from  a  Fellow  of  the  Boyal  Astronomical  Society,  and  other 
thoughtful  stndn-.tj  of  science,  were  swamped  by  a  number  of  silly 
articles  and  letters  calculated  to  ruin  the  journal,  despite  the  large 
array  of  its  supporters.  All  this  has  now  changed.  Not  suddenly, 
but  with  care  and  forethought,  the  whole  tone  of  the  publication  has 
been  modi6ed.  The  natural  result  has  followed.  Men  of  science  are 
no  longer  ashamed,  as  a  year  ago  they  might  well  be,  to  appear  in  the 
columns  of  this  widely  circulating  jonraal.  On  the  contiary,  they 
feel  that  it  supplies  them  with  the  opportunity  of  supplying  useful  in- 
formation to  an  enormous  circle  of  readers.  And  thus  it  has  happened 
that,  referring  only  to  the  subject  in  which  I  personally  take  chief  in- 
terest, letters  or  papers  have  appeared,  within  the  last  two  or  three 
weeks  alon«,  from  such  weU-known  astronomers  as  Webb,  Penrose, 
Lockyer,  and  Birt;  while  '*F.  B.  A.  S."  continues  to  supply  his 
valuable  contributions. 

The  English  Mechanic  deserves  success  by  its  pluck  and  energy,  and 
by  the  care  and  skill  with  which  (at  least  during  the  last  few  months) 
it  has  been  conducted.  Yours  very  truly, 

BiCHARD  A.  PbOCTOB. 


Obiffith's  Ststbu  of  Botanical  Analysis. — From  W.  Handsel 

Gbiffitus. 

Sib,— Will  you  permit  me  to  direct  the  attention  of  the  reviewer  of 
the  above  work  to  one  or  two  points  in  which,  on  due  consideiation,  I 
think,  he  will  allow  himself  to  have  been  scarcely  just. 

1st.  He  is  wholly  unwarranted  in  his  assumption  that  I  am  an  advo- 
cate for  the  teaching  of  Systematic  Botany  exclusively  by  means  of 
artifleial  aoalyBia.  I  think,  however,  that  everybody  will  agree  with 
me  in  regarding  artificial  analysis,  in  our  present  state  of  knowledge, 
as  a  valuahle  meam  of  facilitating  diagnosis,  and  as  being  a  most 


useful  aid  to  memory  in  the  case  of  students  commencing  the  exten- 
sive study  of  Systematic  Botany. 

2nd.  It  is  scarcely  an  act  of  justice  on  the  part  of  the  reviewer  to 
suppress  the  fact  that  my  readers  are  distinctly  cautioned  in  my  work 
against  the  error  of  supposing  that  the  arrangement  of  the  natural 
orders  therein  is  in  accordance  with  their  natural  affinities. 

3rd.  The  reviewer  is  unjust  in  his  endeavour  to  make  it  appear  that 
the  above  objection  is  peculiar  to  my  work,  and  in  ascribing  to  me 
the  creation  of  the  difficulty.  He  cannot  be  ignorant  of  the  fact  that 
this  objection  is  applicable,  in  an  equal  degree,  to  every  work  on 
artificial  analysis  which  has  been  hitherto  published  {not  even  except- 
ing Bentham*8  Analytical  Key),  and  that  no  system  of  artificial 
anolysis  can  be  constructed  which  will  be  free  from  this  drawback. 

4th.  The  gravest  injustice  of  all  consists  in  the  manner  in  which 
the  reviewer  cites  examples  of  objectionable  grouping  of  orders.  He 
suppresses  the  fact  that  in  each  of  the  cases  he  refers  to,  peculiar 
genera  of  the  orders  are  specified,  and  he  culpably  endeavours  to 
lead  his  readers  into  the  false  impression  that  the  orders  he  mentions 
have  been  grouped,  as  presenting  general  characters  of  similarity  in 
all  their  members. 

In  conclusion,  I  have  only  to  say  that  no  one  oan  be  more 
sensible  than  I  am  of  the  many  shortcomings  and  faults  of  my 
book ;  and  that  for  any  oritioism  of  it,  however  adverse,  if  wUy  just, 
I  shall  be  most  grateful. 

I  appeal  to  your  sense  of  justice  to  pnbUsh  this  note,  and  am, 

Sir,  yours  truly, 

Tjondon,  June  24.  W.  Handsel  Gbiffiths. 


The  Cobona. — From  Bichabd  A.  Pboctob,  B.A.,  F.BA.S. 

Sib, — Perhaps  you  will  not  object  to  insert  this  reply  to  a  letter 
from  Br.  Gk>uld  in  last  week's  Nature.  Nothing  opposed  to  Mr. 
Lockyer* a  pet  theoxy  is  likely  to  find  a  place  in  the  journal  he  edits. 

I  do  not  think  Dr.  €k>uld's  lucid  account  of  his  views  could 
have  been  misunderstood.  I,  at  least,  who  replied  to  him,  understood 
him  in  the  sense  in  which  he  has  written  to  you. 

The  chief  question  at  issue  has  been  whether  there  is  or  not  any- 
thing at  the  suTk  (to  use  Dr.  Gould's  expression,  as,  on  aooonnt  of  its 
very  vi^r^eness,  the  most  suitable)  outside  the  prominences.  Mr. 
Lockyer  has  said  no ;  I  and  others  have  said  yes  ;  and  Dr.  Qonld  has 
helped  to  prove  we  were  right.  It  had  always  seemed  to  me,  however, 
that  the  photographs  taken  by  Mr.  De  La  Bne  and  Fr.  Seoohi  in  1860 
had  settled  the  question. 

The  question  relating  to  matter  outside  this  brilliant  appendage  is 
of  less  moment.  We  know  certainly  that  during  totality,  there  is 
some  light  in  our  atmosphere,  and  the  question  where  this  begins  or 
ends  is  more  interesting  to  the  meteorologist  than  to  the  astronomer. 
But  I  would  invite  Dr.  Gould's  attention  to  the  fact  that  in  the  March 
number  of  the  Astronomical  Society's  monthly  notices  I  have  given  a 
simple  mathematical  proof  of  the  fact  that  no  (iptmospheric  light  can 
come  in  any  considerable  total  eclipse  from  any  region  of  the  sky 
within  seven  or  eight  degrees  of  the  eclipsed  sun. 

So  far  as  this  proof  is  concerned,  I  oannot  admit  that  the  matter  is 
one  of  theory  at  all.  But  my  views  as  to  the  nature  of  the  maieriaX 
producing  this  coronal  light  are  not  founded  on  absolutely  certain 
evidence,  though  the  evidence  in  their  favour  is  very  strong  indeed ; 
moreover,  I  should  expect  that  precisely  those  appearances  would  be 
seen  which  Dr.  Gould  regards  as  tending  to  show  that  the  faint  coronal 
light  arises  from  something  which  is  not  oi  the  <un. 

But  really,  where  a  mathematical  demonstration  of  a  fact  is  extant, 
the  consideration  of  ftrsramenta  d«rivod  from  admittedly  doubtful 
evidence  seems  a  mere  waste  of  time.  It  may  as  readily  be  shown 
that  the  three  angles  of  a  triangle  are  not  equal  to  two  right  angles, 
as  that  in  the  Indian  or  American  eclipses  atmospheric  glare  oould 
have  been  visible  within  seven  or  eight  degrees  of  the  eclipsed  sun. 

In  the  supplementary  number  of  the  notices  of  the  Astronomical 
Society  I  hope  to  give  a  further  explanation  of  the  extremely  simple 
proof  on  which  my  views  depend ;  and,  because  all  questions  involving 
considerations  of  predimensional  spaoe  are  perplexing  to  most  non- 
mathematioisns)  I  am  having  a  mechanical  figure  constructed  to 
render  the  matter  dearer,  in  illustration  of  papera  I  hope  to  read 
at  the  next  meeting  of  the  British  Association ;  and,  next  November, 
before  the  Astronomical  Society.  Bigjlabd  A.  Pbo^ttob. 


The  Thames  and  the  Public  Health. — ^The  Select  Committee  on 
the  Thames  Navigation  BOl,  now  before  Parliament,  have  reported, 
that  as  the  Metropolitan  Board  of  Works  has  hitherto  done  nothing 
effSsotnally  to  keep  the  sewage  out  of  the  Thames,  ''immediate  atten- 
tion should  be  given  to  the  subject,  in  order  that  the  sewage  of  the 
metropolis  should  be  utilized  as  far  as  praetioable."  In  the  mean- 
time, and  until  that  oan  be  accomplished,  the  Committee  approve  of 
the  Thames  Navigation  BiU  for  preventing  any  obstruction  to  the 
navigation  of  the  river  from  the  outflow  of  sewage  at  Barking  and 
Crossness. 
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FOREIGN  ACADEMIES. 


FRENCH  ACADEMY. 

Last  Hnrnia  of  thk  Acadkict. — After  tbe  oonespondeiioe  of  the 
dmj  had  been  brought  forwmid  hj  M.  EUe  de  Beamnont,  M.  Edmond 
Beoqaerel  presented  a  work  by  M.  Coma  on  "  The  Measurement  of 
the  Abiolnte  Inteoiitj  of  Terroetrial  Magnetism ;"  and  another 
memoir  by  M.  Lucas  and  Cazin,  on  "  The  Doration  of  Eleotiie  Sparks.'* 
These  experimentorB  made  use  of  an  arrangement  already  employed 
by  M.  Beoqnerel  for  measoring  this  duration  of  two  transpaiont  disks, 
one  fixed,  the  other  mobile,  the  motions  of  the  moyable  disk  being 
reoorded  by  the  other  disk.  He  discorered,  amongst  other  results, 
that  the  nature  of  the  balls  between  which  the  dia^iarge  takes  plaoe 
has  not  any  influence  on  the  duration  of  the  sparks. 

M.  Henri  Sainte-Claire  Iterille  presented  a  note  by  M.  Ch.  SchloDsing, 
showing  that  important  results  may  be  obtained  by  operating  wiUi 
preoision  on  the  simplest  compounds. 

M.  Balaid  brought  forward  a  work  by  Schenrer-Kestaar,  on  the 
**maro"  of  soda,  obtained  by  the  Leblanc  prooees.  The  author 
found  it  to  contain  seleniates,  which  is  not  astonishing,  since  the  sul* 
phurio  aeid  employed  was  obtained  from  pyrites  of  Chessy,  which  con- 
tains selenium  ;  it  also  contained  sulpho-oyanide  of  sodium ;  lastly,  he 
asserts  that  the  loss  of  sodium  in  the  industry*  which  amounts  in  all 
from  15  to  20  per  cent.,  does  not  arise,  as  is  beUeved,  from  the 
Tolatilisation  of  this  metal. 

M.  DeUonay  communicated,  in  the  name  of  M.  Bayet,  an  obserra- 
tion  on  the  reyerssl  of  the  two  sodium  lines  in  the  spectrum  of  a  solar 
protoberaaoe.  He  adds  that  Mr.  Lockyer,  on  his  side,  seems  to  haye 
made  the  same  assertion  on  February  28th  last. 

M.  Ddaanay  also  presented  a  note  by  M.  Tarry  (mpluies  depous- 
iihtf  which  are  caused  by  cyclones,  and  reach  France  from  the 
SafaanL 

M.  Wnrts  communicated,  in  the  name  of  M.  Grimauz,  the  discorery 
of  the  first  glycol  of  the  aromatic  series— tolyknic  glyecL  It  is  soUd, 
erystallised ;  its  reactions  are  well  defined.  Its  aeid,  which  is  in  the 
same  relation  to  it  as  oxalic  aeid  to  the  ordinary  glyoc^  is  nothing  but 
terephthalic  aeid,  formerly  derived  from  the  essence  of  turpentine. 

M.  Jamtn  presented  a  new  oommunioation  on  *'  The  Phenomena  of 
the  Bise  and  Fall  of  the  Temperature  in  the  mixing  of  Liquids." 

M.  Bussy  claimed  priority  for  a  paper  brought  forward  by  him  on 
the  smne  subject;  thus  it  results  that  the  fact  pointed  out  in 
M.  Jamin's  oommunioation  is  not  new,  although  the  merit  of  ex- 
plaining it  is  his. 


NOTES  AND  MEMORANDA. 


Geologists'  A  ssoeiatjon.— The  exonrsion  of  the  abo?e  Association 
to  Folkestone  on  Saturday,  the  18th  June,  although  thinly  attended, 
was,  in  its  results,  perhaps,  one  of  the  most  sucoeMful  of  the  preeent 
season.  The  beauty  of  tiie  weather,  mhanoed  by  the  delicious  cool- 
ness of  the  sea-breeses ;  the  fine  state  of  the  sections  Tisited ;  and 
the  abundance  of  the  fossils,  left  nothing  to  be  desired  by  those  whose 
good  fortune  had  again  placed  them  under  the  guidanoe  of  Ptofessor 
Morris.  On  arriring  at  the  pier,  a  rapid  surrey  was  taken  of  the 
chief  pofaits  of  fatepsst  alony  the  ooae^  Weight  and  left  of  Folkstone. 
The  fine  chalk  diih  forming  the  northern  boundary  of  Bast- 
ware  Bay,  rising  at  Folkestone  HUl  to  a  height  of  566  ft. ;  the  oot- 
crop  of  the  soft  clay  beds  of  the  Oault,  and  the  consequent  sudden 
depression  and  reoedenoe  of  the  coast  line ;  the  rise  of  the  sands  and 
stone-beds  of  the  Neocomian  strata  from  beneath  Cape  Point,  and  their 
continuance  to  and  beyond  the  town  of  Folkestone,  were  all  malters  of 
remark  ;  while  the  former  existence  and  position  of  a  grayel-bed, 
containing  the  remains  of  extinct  mammalia — Elephas,  BUbynooersa, 
&o.*-on  the  high  ground  aboTe  the  harbour,  was  noted.  The  first 
strata  examined  in  detail  were  some  dark-greenish  semi-argillaoeous 
sands,  known  as  the  "  Sandgate  beds,"  which  rise  on  the  shore  at  a 
short  distance  west  of  Folkestone.  The  low  underoliff  which  skirts 
the  shore  from  Folkestone  nearly  to  Hythe,  was  shown  to  owe  its 
origin  to  the  presence  of  these  beds,  which,  from  their  retention  of 
water  and  slight  coherency  of  structure,  haye  caused  the  frequent 
subsidence  of  the  beds  aboTO.  These  greenish  beds  were  shown  to 
oontain  sulphur,  iron  pyrites  in  minute  grains,  and  a  large  proportion 
of  silicate  of  iron.  Unlike  the  sands  above,  they  do  not  effervesce  in 
add.  The  sands  and  siliceous  sandstones  of  the  "  Folkestone  beds  *^ 
above  were  next  examined,  and  proved  to  be  highly  interesting. 
Sandy  conglomerates,  containing  rounded  fragments  of  quarts, 
white  or  grey,  often  stained  to  a  greenish  colour;  fragments 
of  quartsoie,  jasper,  and  flinty  slate,  mingled  with  small  phos- 
phatio  nodules  and  casts  of  shells,  were  seen  to  alternate 
with    soft   marly  beds,  containing  an  abundance  of   fossils.    The 


stone  beds  at  a  higher  level,  nnging  iq>wmrdi  almost  to  the  Ganlt, 
were  shown  by  Prof.  Morris  to  consist,  in  great  measure,  of  the 
remains  of  sponges.  This  was  best  seen  beneath  the  cliffs  to  the  east 
of  Folkestone ;  the  huge  slabs  of  stone  just  above  tide-mark  being 
in  many  traces  literally  made  up  of  sponges,  exhibiting  in  the  weathered 
cavities  left  by  the  decomposition  of  the  more  ramose  varieties  a 
perfect  network  of  rilioeous  Rpicube.  Sections  showing  the  passage  of 
the  Neocomian  sands  into  the  Gaolt  were  next  examined,  the  chief 
points  observed  being  the  gradual  increase  of  argillaceous  matter 
in  the  sands  in  approaching  the  GanU ;  the  occurrence  of  a  band  of 
phosphatic  nodules,  associated  with  Amrnonites  rnarnmillaris,  at  about 
three  feet  beneath  the  Gaolt ;  and  the  abundance  of  pyritised  coni- 
ferous wood  contained  in  the  nodnlar  phosphatic  bed  at  the  base  of 
the  Ganlt  itself.  Evidence  of  the  constant  slipping  forward  of  the 
Gault  over  its  own  basement  bed  was  in  places  very  apparent. 
As  the  tide  fell,  the  brilUantly-oolonred  fossils  of  the  Gault  became 
exposed  to  view  upon  the  flat  shore  of  the  Bay,  and  many  nice  speci- 
mens were  carried  off.  After  a  few  words  from  Prof.  Morris  on  the 
great  influence  of  the  geological  structure  of  a  country  upon  its  phy- 
sical features,  so  clearly  seen  in  the  country  around  Folkestone,  a 
rough  walk  over  the  broken  underoliff  of  the  Gault,  towards  tiie 
station,  terminated  the  day's  proceedings. 

Hew  "Work  on  QnantitatiTe  AnalyaLs. — ^Professcff  H.  Storer,  the 
talente  1  Professor  of  Chemistry,  at  the  Institute  of  Technology,  Mas- 
sachusetts, is,  says  the  Chemical  Nevfs,  engaged  on  a  work  on  Quanti- 
tative Analysis,  the  first  part  of  whidh  will  ho  ready  in  Anguat.  It  is 
arranged  in  diotionary  form,  and  will  l>e  one  of  the  most  eompleie  and 
valuable  works  extant  on  analysis.  The  first  sheet,  which  is  now 
beforo  us,  treats  of  the  Quantitative  Estimation  of  Aoetio  Acid,  Ace- 
tate of  Aluminium,  Acetate  of  Barium,  Acetate  of  Iron,  Acetate  of 
Lead,  Acetate  of  Sodium  (or  of  Potaoaiam),  Acetate  of  Uranium,  Aco- 
nitin.  Albumin,  Alcohol,  together  with  Addimetiy  and  Alooholometry. 
If  all  the  subjects  aro  trei^ed  as  fully  as  those  in  the  first  sheet,  as 
we  have  no  doubt  thoy  will  be,  the  work  will  be  welcomed  by  all 
chemists. 


A  Civic  Baaitary  Staff.— The  authorities  of  Glasgow,  says  the 
Daily  Express,  have  at  length  the  satisfaotion  of  having  organised  the 
most  complete  **  sanitary  department "  probably  ever  established  as  a 
permanent  branch  of  administration  in  any  of  our  British  cities.  The 
oVjeot  aimed  at  is  no  lees  than  to  prevent  disease — ^bot  only  to  wipe 
away  the  reproach  which  Glasgow  has  of  late  years  been  inouiring 
from  the  mortality  returns,  but  to  vender  the  town  mors  dean  and 
sweet  to  live  in,  to  improve  the  habits  and  condition  of  the  poor,  and 
to  seonre  mora  vigorous  health  and  greater  length  of  days  to  alL  The 
**  Sanitary  Inspection  Service  "  consists  of  a  ^lef  oiBoer,  five  district 
inspectors,  and  thirty  ordinary  nuisance  intpeetors,  eaeh  of  whom  has 
a  section  of  one  of  the  five  districts  into  whieh  the  cstj  has  been 
divided  under  his  charge. 


SCIENTIFIC  DIARY. 


••«»• 


WEDNESDAY,  June  29tii. 

Society  of  Arts.  8  p.m. 

THURSDAY,  30th. 

Philosophioal  Club,  6  p.m. 

FRIDAY,  July  let. 

Geologists*  Association,  8  p.m. 
ArohiBological  Institute,  i  p.m. 

SUNDAY,  3rd. 

Sunday  Lecture  Society,  8  p.m.    "  On  Man's  Cruelty  to  Man,"  by 
Allen  D.  Graham,  M.A. 

MONDAY,  4th. 

Entomological  Society,  7  p.m. 


letv,  /p. 
London  Inititution,  i  p.m. 
Asiatic  Society,  8  p.m 


WEDNESDAY,  6tb. 


Obstetrical  Society,  8  p.m. 


SPECIAL    NOTICE. 


SuhseriberSf  Correspondents,  and  the  Publishing  Trade  generally^ 
are  requested  to  take  note  of  the  changes  connected  with  thie  /oumoZ 
whieh  are  about  to  take  place  next  week,  and  which  are  explained 
at  length  in  the  ** Publishers*  Announcement**  given  in  another  page 
of  the  present  Number, 


p 


1 


This  book  sb'""1d  ' 
the  I^ibr'»'*»^  *■ 


3  2044  048  675  763 


